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- Ha Noi, ngay 01 thang 9 nam 2021

N4 ir o ,U;R & \\\ Kinh guvi: Cac thé hé can b, cong nhan vién, nguoi lao dong
: I,'\ || :r ,I \ 2 | Tap doan Dau khi Quoc gia Viét Nam
' VIET NAM/ Y/
. _ Né&m nay chung ta ky ni¢m ngay thanh lap Tong cuc Dau mé va Khi dét Viét
S Nam (nay la Tap doan Dau khi Quoc gia Viét Nam), trong bdi canh ca nude cang

* minh phong chéng dai dich Covid-19. Nhin lai lich sir 46 nam xay dung va phat trién
cho thay, cac thé hé ngudi lao dong Dau khi ludn vitng vang vuot qua mudn van thir
thach, kho khin va song gié dé nganh Dau khi c6 dugc nhitng bude phat trién manh
mé& nhu ngay hom nay. Strc manh d6 c¢6 duoc nhd sy dac két tir truyén thong va tinh
hoa van héa cua nhiing nguoi di tim lua.

On lai ky niém dé chung ta thém tran trong qua kha. Trong diéu kién hién nay,
cach tri an tot nhat voi 16p ngudi di trude 13 ké thira, phat huy truyén thong va vin hoa
Dau khi, hanh dong voi phuong chdm “Podn két - Ky cwong - Sang tao - Hiéu quad”,
khong ngimg boi dip khat vong, ban linh, tri tué, gitr lira nhiét huyét trong tim, 1am
tron trach nhiém tim dau, phat trién chudi gia tri ning luong dé lam giau cho Té qudc.

Ngay luc nay, can b, dang vién, nguoi lao dong Dau khi cling c6 thé tu tin, tu
hao bao cdo v6i Pang, Nha nudce, voi nhan dan va cac thé hé tién bdi nganh Dau khi,
rang chiing ta da kién dinh vitng vang trudc thach thie cua dai dich Covid-19 va bién
dong thi trudng. Trén tat ca cac gian khoan, dy an, cong trudng, co s¢ hoat dong dau
khi, can bd, nguoi lao dong dau khi chu dong tién phong thuc hién chién lugc vic
xin + 5K, cung nhiéu bién phap sang tao, quyét liét duy tri trang thai hoat dong binh
thudng, an toan, 6n dinh; khong dé dut gy chudi san xudt, dam bao cung g cic mit
hang chién luoc, gop phan binh on thi truong; chi dong gitt vitng an ninh ning luong,
an ninh luong thuc, dong gop cao cho ngan sach Nha nudc va gop phan giir gin an
ninh quéc gia trén bién.

Nhan dip nay t6i d& nghi cac cip ty, don vi, doan thé trong toan Tap doan cing
v6i duy tri hoat dong san xuét kinh doanh 6n dinh, an toan, hiéu qua; can lam tdt cong
tac tu tudng, cham lo cho ngudi lao dong, quan tim t6i lyc lwong huu tri, &é chung ta
cling vuot qua va chién thang dich bénh Covid- 19.

Ky niém 46 nim Ngay thanh 1ap Tap doan Dau khi Quéc gia Viét Nam
(03/9/1975 - 03/9/2021), thay mit Pang uy, 1anh dao Tap doan t6i xin giri ti toan thé
cac dong chi, ddng nghiép va gia dinh 15i thim hoi chan tinh, 10 chic sirc khoe, binh
an, thanh cong va hanh phuc; chuc Tap doan cua chiung ta luén phat trién bén virng!

Chao than ai ! /

Hoang Quéc Vuong
Bi thu Dang uy - Chu tich Hoi dong thanh vién
Tap doan Dau khi Quoc gia Viét Nam

PETROVIETNAM
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UNG DUNG GIA TRI HIEN TAI RONG (NPV) TRONG THIET KE NUT VIA 9
THUY LUC CHO GIENG DPON, BOI TUONG OLIGOCENE TREN, MO BACH HO

Nguyén Hitu Trudng

Dai hoc Dau khi Viét Nam

Email: truongnh@pvu.edu.vn
https://doi.org/10.47800/PVJ.2021.08-01

Tom tat

Bai bao nghién ctiu ap dung gia tri hién tai rong (NPV) trong cong tac toi uu thiét ké niit via thiy luc cho giéng ndt via thiy luc doi
tuong Oligocene trén, mé Bach HG; phan tich dd nhay ctia hé s6 hu hai dan sudt khe nit (0%, 50%), ap suat day giéng ty sudt chiét khau

(10%, 25%, 50% va 75%) t6i NPV.

Mo hinh thiét ké toi uu gom su két hgp tinh chat via, chi s khai thac, tinh chat dat da, su lan truyén khe ndit, tinh chat luu bién clia

dung dich, van chuyén hat chén va cac thong s6 xt Iy niit via thay luc.

Turkhéa: Gid tri hién tai rong, niit via thay luc, Oligocene trén, mo Bach Ho.

1. Giéi thiéu

DE thiét ké t6i uu nut via thay luc can phai xem xét
doanh thu gia tang du kién dat dugc trong thai gian
nhat dinh sau khi thuc hién xong ntt via thay luc, cé tinh
t&i chi phi van hanh, dau tu ban dau, dich vu lién quan.
Veatch [1] da trinh bay téng quan, toan dién vé tinh kinh
té clia nut via thay luc va dua ra cac phuong an t6i uu
héa thiét k& nut via thay luc. Warembourg va cong su
[2] da trinh bay phac thdo vé t6i uu héa thiét ké nut via
thay luc va quy trinh xac dinh su phu hgp cac thong s6
XU ly nut via thay luc. Anderson va Phillips [3] s& dung
khai niém gia tri hién tai rong (NPV) dé tinh toan khdi
lugng hat chén yéu ciu dé thuc hién t8i uu nut via thay
luc. Viéc tinh todn NPV sau nut via cé y nghia hon khi so
sanh cac kich ban thiét ké chiéu dai khe nit khac nhau
trén cg s¢ dam bao Igi nhuan thu dugc sau nit via. Chiéu
dai khe ndt lan truyén t6i uu dugc xac dinh la Gng véi
NPV I&n nhat.

Trén thuc t& mot sé giéng khong thuc hién nut via
thay luc do NPV dat gia tri am, hoac duong nhung dudi
muc ky vong khi t8ng chi phi cho giéng mat dung dich

[=]
> Ngay nhdn bai: 12/4/2021. Ngdy phdn bién ddnh gid va stia chita: 12/4 - 1/6/2021.
% Ngdy bai bdo dugc duyét ding: 12/8/2021.

cao va Ién hon doanh thu. Chi phi nit via thay luc gém chi
phi dung dich nut via ban dau, chi phi khéi lugng hat chén
yéu cau ngoai cac chi phi khac nhu chi phi c6 dinh.

Trong bai bao nay, nhém tac gia ung dung NPV vai
cac ty sudt chiét khdu khac nhau dé thiét ké nut via thay
luc cho d6i tugng Oligocene trén, mé Bach HE. T6i da hoa
NPV dé tim dugc toa d6 diém thiét ké chiéu dai khe nut t6i
uu, xem xét kha nang thuc hién nut via véi phuong an da
Iya chon, tir d6 nghién ctu phan tich dé nhay cla cac yéu
t6 (nhu hé s6 hu hai dan suat hat chén, ap suat day giéng,
ty suat chiét khau) t&i NPV.

2. Dic trung déi tugng Oligocene

PhuchéOligocenetaptrung ddiépTraTan (Oligocene
trén) va Tra Cu (Oligocene dudi) phat trién trai rong toan
bd dién tich clia cu tao véi chiéu sau thé nam tur 3.010
- 3.986 m. Cau tao mo theo phuc hé Oligocene trén, s6
lugng va do dai dut gay da giam di, bién do khoéng thay
déi, cac dut gay nghich bién mat hoan toan. C4u tao c6
dang nép 16i, bi phuc tap bsi cac nép uén bién d6 nho,
kich thuéc khéng I6n va cac cdu tao mdi, cac thém. Trong
pham vi md, cau tao chi khép kin & phia Bac. G phia Nam
cé cac I6p dugc nang Ién ngang véi phan trung tam.
Dua vao tiém nang dau khi va ciu tao, kién tao phuc hé
Oligocene trén dugc chia thanh 7 khoi khac nhau. Ranh
gidi cac khu vuc mang tinh udc dinh va thudng lién quan
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dén ranh gidi phat trién cac tap cat. BSi vai phic hé
Oligocene trén, tdng san pham hinh thanh tur cac via cat
bét dang thau kinh, day tur vai mét dén hang chuc mét.
Than dau dugc xac dinh bang thi via va ¢6 dang thau
kinh. D6 réng clia dat da nam trong khoang ti 8 - 18%
va gia tri dé réng trung binh la 15%, (theo két qua dia
vat ly giéng khoan d6 rébng bang 16,5%), phuong sai cta
dé réng bang 0,2. B tham chd yéu nam trong khoang
tl 1 - 50 mD va cé gia tri trung binh 6 mD. D6 bdo hoa
nudc dao déng cha yéu trong khoang 20 - 80% (hé s6
bién thién 0,2), v6i gia tri trung binh la 45% (theo tai
liéu dia vat ly giéng khoan la 43,2%). Bang 1 va 2 trinh
bay théng s6 via co ban va tinh chat tham chia cua déi
tugng Oligocene trén. Tuy nhién, trong qua trinh bom ép
nudc, mot sé giéng co ap suat via khong bi dnh huéng
b&i ap sudt bom ép da thiét ké do yéu t6 bat dong nhat,
muic d6 lién théng clia giéng bom ép vai giéng khai thac
kém. Do vay, viéc lua chon gidi phap co hoc nit via thay
Iuc dé tao khe nit mdi, tang dd tham va khe nut nhan
tao dé gia tang san lugng giéng la can thiét.

3. M6 hinh tinh toan NPV

Cac budc thuc hién tinh toan NPV trong thiét ké t6i uu
nut via thay luc nhu sau:

- Tinh chat via va ting suét tai ché;
- Gia thiét cho trudc chiéu dai ndt via thuy lug;

- Lua chon hat chen va dung dich ntt via phu hop;

- Lua chon mé hinh khe nut phu hgp PKN-C hodc
GDK-C [5] trén co s& phan tich Minifrac-test trudc nit via
thay luc chinh;

- SU dung phuang trinh can bang dé tinh thé tich
khe nut, hiéu qué nut via, khéi lugng hat chén, téng thé
tich bam, chiéu dai khe nut, chiéu rong trung binh khe
nut;

- Tinh toan t8ng chi phi x{ ly nit via thay luc gém
chi phi hat chén, dung dich nut via, chi phi ¢6 dinh, gia
dich vuy;

- DPanh gia dan suat khe nut trén co s& do tham goi
hat chén dugc lya chon, chiéu réng hat chén trong khe
nut dudi diéu kién ap suat dong;

- Phan tich thdi gian khai thac chuyén tiép dé thuc
hién ché d6 khai thac, thai gian khai thag;

- Phan tich Tubing NODAL dé€ xac dinh ap suat day
giéng va luu lugng khai thac van hanh trén co s& diém
giao gilra 2 dudng biéu dién dic tinh dong vao (IPR) va
dudng biéu dién dac tinh dong ra (OPR).

- Céc phuong trinh thuc nghiém dé biéu dién dac
tinh yéu t6 dong vao (IPR) clia via dau khi 2 pha. Cac mo
hinh thuc nghiém dang nay gom: phuong trinh Vogel [6]
va dugc mé réng bédi Standing [7], phuong trinh Fetkovich
[8], Bandakhlia va phuong trinh cia Aziz [9], phuong trinh
Retnanto va Economides [10]. Phuong trinh Vogel van
dugc st dung rdng rai vai ap suat day giéng thap hon ap

Bding 1. Thng sd'via co bdn cia ddi tugng Oligocene trén [4]

Cacthong s Vom Bic Vom Trung tam Pong Bac

Ap sudt bao hoa (MPa) 15,63 10,55 15,46

Ham lugng khi (m?/ton) 100,8 67,1 92,6

Hé 56 thé tich (RD/STB) 14 14 14

D0 nhét diéu kién via (mPa.s) 1.350 2.076 2.960

Khoi lugng riéng trong diéu kién via (kg/m?) 753,1 736,9 740,4

Khdi lugng riéng sau khi tach (kg/m?) 855,1 862,6 853,7

Bding 2. Tinh chdt thdm chita cda ddi tuong Oligocene trén [4]
Phuong phap Gia tri Do tham (mD) Do rong (%) Do bao hoa dau Do bao hoa nudc

56 lugng giéng 8 8 6

Nghién ctu dat da S6lan do 294 578 165
Gid tri trung binh 25 0,15 0,45
Hé s bién thién 1,6 0,07 0,2
Khodng bién doi 1-1.000 0,11-0,2 02-08
56 lugng giéng 122 122 122

Nghién ctiu dia vat Iy 56 lan do 252 252 252
Gid tri trung binh 0,185 0,568 0,432
Hé s bién thién 0,2 0,22 0,22
Khodng bién doi 0,12-0,25 0,4-0,87 0,13-0,6

6 DAU KHi - SO 8/2021
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suat diém bot. D€ tinh toan t6n that ap suat trong khi thuc
hién khai thac sdn phdm, phan tich NODAL [6, 11, 12] dugc
st dung dé xéac dinh luu lugng khai thac trén bé mat. Cho
ché& dé khai théac gia én dinh, mé hinh Vogel va luu lugng
I6n nhat dugc biéu dién nhu sau:

owzo,zzspr[ 81-80 (-~ )—1] Q)
JP
qmax = 1’_8’” (2)

Ché dé dong chay gia én dinh nhu sau:

J= Kh 3)

141,28u(in(72) - 2+ 5)
w

Trong dé6:

P, Ap suét day giéng (psi);

P: Ap suét via (psi);

r:Ban kinh anh huéng (ft);

r.: Ban kinh giéng (ft);

q,,.: Luu lugng Ién nhat (thung/ngay);
g: Luu lugng khai thac van hanh (thung/ngay);
J: Chi s6 khai thac (thung/ngay-psi);

K: D6 thdm cla via (mD);

H: Chiéu day clia via chia san pham (ft);
S: Hé s6 skin sau nut via.

M6 hinh biéu dién dudng dic tinh dong ra khoi
giéng rat phuc tap, phu thuéc vao nhiéu yéu té nhu: géc
nghiéng clia giéng, ché d6 dong chay, thé nang cua chat
luu, d6ng nang cta chat luu. Pudng dac tinh dong ra hay
con goi la dudng biéu dién tubing khai thac (TPR) 1a mai
lién hé gitra luu lugng khai thac, ap suét tai dudng tiét luu
va téng ap suat tén that.

Pyye = Pryp + Py + Pp, 4)
Trong dé:
P..»: Ap suét dau giéng tai cay thong khai thac (psi);
P.: Ap suét cot thuy tinh (psi);
P.: Ton thét ap sudt bén trong 6ng tubing khai thac
(psi).

Theo mé hinh clia Hazen-Williams, danh gia tén that
ap sudt ctia chat long bén trong tubing khai thac nhu sau:

100q )1'8521 - 48655 (5)

F=2083(345¢c

Trong dé6:
f: Hé s6 t6n that ap suat (ft/1.000 ft);

C: Hé s6 nham Hazen-Williams c6 gia tri 120 cho cac
loai tubing khai thac dugc st dung va ddi véi 6ng tubing
b muc dé mai mon cao, thi hé s6 C trong khoang tur 90
-110;

g: Luu lugng khai thac (thung/ngay);
ID: Budng kinh trong tubing khai thac (inch).

- St dung Mpro dé chay mé phang khai thac khi c6
ap suat day giéng.

- Tinh toan NPV s&f dung mo hinh Meng va Brown
[13]

NPV ctia mét dy an thiét ké ndt via dugc tinh bang
téng gia tri hién tai rong thu dugc tu viéc gia tang san
lugng khai thac dau khi clia viéc nut via thay luc trir di
téng gia tri hién tai rong tr san lugng khai thac dau khi
clia via do6 tai thai diém chua nut via va tr di téng chi phi
thuc hién trong qua trinh ndt via. M6 hinh cong thuc tinh
toan gia tri hién tai rong theo cdng thiic sau [13]:

(Vf)} N (Vu)j

NPV =YY -y
Z1-1(1+i)i L (14))

- Ctr (6)

Mé hinh chi phi gia thanh cho mot nut via cé dang

nhu sau:
Ctr:Pﬂthj‘Z+PerWpr+Ppump XHPav (7)
+ Ppumpi X by +Ppumppr x thr+FC
Trong d6:

NPV: Gia tri hién tai rong (USD);
V,: Gia tri Igi nhuan thu dugc tu viéc ndt via (USD);

V_: Gia tri lgi nhuan thu dugc tu via chua dugc nit via
(USD);

i: Ty suat chiét khau (%);

C; Téng gia tri chi phi trong qua trinh ndt via (USD);
N: S6 nam khai thac dau khi (nam);

P.: Gia thanh ctia dung dich nut via (USD/gallon);

Vi Thé tich clia dung dich nut via chua c6 hat chén
(gallons);

P Gia thanh cuda hat chén (USD/Ib);

DAU KHi - SO 8/2021 7



THAM DO - KHAI THAC DAU KHI

(1)

Tinh chét via
- Ung sudt ngang nho nhit
- Ung suét ngang I6n nhat

(2)
Gid thiét
-Thiét ké chiéu dai khe nt

(3)
- Lua chon hat chén
- Lwa chon dung dich ndt via

- M6 hinh khe niit PKN-C
hodc GDK-C

- Chiéu dai (ft)

<Chiéu rong trung binh (in

(5)
Phuong trinh can bang
- Thé tich khe ntit (gals)
- Thé tich that thoat (gals)
- Khi lugng hat chén (Ibs)
< Thé&tich bom (gals)

(6)
Tong gid x Iy niit via (USD)

Gia dich vu (USD)

(7
Qén suat khe niit (mD.ft)
Ap sudt ddng (psi)

@)
Phan tich khai thac chuyén tiép

(10) (9)

Dau cong don (bbls) Phéan tich.tubing (NODAL)
- Kich thich via - BHP (psi) \ ‘
- Chua kich thich via - Luu lugng, Q (thing/ngay)

(1)
Lgi nhudn rong (triéu USD)

(12)
Phan tich dd nhay

- Hé s6 hu hai dan sudt
- Ty sudt chiét khau (%)
- BHP (psi)

Hinh 1. M6 hinh ting dung NPV trong thiét ké niit via thily luc cho d6i tugng Oligocene trén, md Bach HG.

W Khoi lugng hat chén st dung (lbs);
P__:Gi4 thanh thué may bom (USD/HHP);

pump’

HP_:Cong sudt trung binh clia may bom (HHP);

P :Gid thanh thué bom luc bom khéng hoat déng

pumpi

(USD/qid);
t,_: Thai gian bom khong hoat déng (gid);
P :Giathanh bom van hanh ndt via thay luc (USD/

pumpr®
gio);
t_: Thoi gian bam nit via thay luc (gid);
FC: Chi phi c6 dinh ban dau (USD).

- Phan tich d6 nhay ctia hé s6 hu hai dan suat hat
chén, ap suat day giéng, ty suat chiét khau t&i NPV.

4. Ap dung cho d8i tugng Oligocene trén, mé Bach Hé

Bang 3 trinh bay thong s6 via va thong s6 giéng cua
1 trudng hop nut via cho déi tugng Oligocene trén, mé
Bach H6. Chiéu day via dugc bao pha bai I6p tram tich
bén trén va tram tich bén dudi c6 d6 tham thap, module
dan héi cao, khéng c6 khé niang tham chida va dan dong.
Bang 4, 5 trinh bay cac théng sé nut via thay luc gém hé

8 DAU KHi - SO 8/2021

Bding 3. Thdng sd'via va théng sd giéng

Cacthong sé Gia tri
Chiéu sau muc tiéu (ft) 14.866
Bén kinh giéng (ft) 0,25
Chiéu cao via (ft) 695
D0 rong via (%) 12
D6 thdm via (mD) 11
D0 nhét ctia dau (cP) 0,5
Hé s thé tich dau (RB/STB) 14
Téng do nén (psi™) 8,3 %107
Module dan héi cta da (psi) 5% 10°
Ty s6 Poisson’s 0,25
Ap sudt via (psi) 4,060
Nhiét do tinh via (°C) 110
Ty trong dau (Oil API) 40
Ty trong khi 0,707
Ap suat diém bot (psi) 3.950
Ap suat déy giéng (psi) 3.500
Ap suat déng (psi) 8.869
Dudng kinh tubing (in) 2%

s6 that thoat dung dich, luu lugng bom; théng s6 hat
chén dugc lya chon carbolite ceramic 20/40 dua trén tiéu
chuén dan suat hat chén, cudng do cuiing trung binh (ISP)
[14, 15] d€ dam bao khoéng bi dap vé dudi ap suat déng
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Bdng 4. Thong s6 nutt via thiy luc

Théng so

Chiéu cao via (ft)

Ty s6 Poisson’s cla cat két

Hé s that thoat, G (ft/min®?)
Module dan héi cta da (psi)
Luu lugng bam (thung/phiit)
Thai gian bom (phdt)

Hé s tham thodt (gal/ft?)
N6ng do hat chen EQJ, P (ppg)
Chi 50 ting xtr dung dich nit via
Chi s0 do sét, K (Ibf.s"/ft?)

Bding 5. Thdng tin hat chén lua chon

Thong sé
Loai hat chén
Ty trong (sg)
Cudng do nén
Dudng kinh trung binh (in)
D4 rong goi hat chen
Ap suét déng khe niit (psi)
Hé s6 hu hai dan sudt

Théng so
Gia hat chén (USD/Ibm)

Gid dung dich ndt via (USD/gallon)

Ty sudt chiét khau (%)

Gié bom (USD/gi6/HHP)

Chi phi ¢6 dinh (USD)

Gia dau tho (USD/thuing)

Gid thué gian khoan (USD/ngay)
Gid thué tau dich vu (USD/ngay)
S6 ndm thu loi nhuan rong NPV

Gia thiét truong hop
Cécthdng s6
Chiéu dai khe ndt (ft)

Chiéu rong khe nit 16n nhat, wy (in)
Chiéu rong trung binh khe nit, w (in)

Gia thiét trwong hop
Céc thong s6
Chiéu dai khe nut (ft)
Téng thé tich bom (gals)
Thé tich khdng hat chén (gals)
Khdi lugng hat chen (Ibs)
Chiéu rong hat chen (in)

(n)

Gia tri
695
025

0,003
5% 10°
18
120
0
8
0,447
0,2292

Gid tri

20/40 carbolite-ceramic

Bding 6. S0 liéu kinh té

8.869 psi va dam bao tinh toan t&i uu dan
suat khong thi nguyén thiét ké nam trong
khoang 1,3 - 1,6 [16]. Badng 6 trinh bay va
gia thiét théng so tinh toan kinh té vai ty
suat chiét khdu ban dau thé 10%, gia dau
tho theo thj truang 60 USD/thung.

5. Két qua va thao luan

Hinh 2 biéu dién dudng dac tinh dong
vao khai thac (IPR) sau nut via cho cac thiét
ké véi chiéu dai khe nut thiét ké khac nhau.
Hinh 2 cho thay vdi thiét ké chiéu dai khe
nut ngan nhat (90 ft) thi luu lugng khai thac
van hanh (trong diéu kién ché dé khai thac
gia 6n dinh, dong chay 2 pha) la thap hon
50 VGi cac trudng hop thiét ké chiéu dai khe
nut dai hon. Déi vai thiét ké chiéu dai khe

2{;} ndt 16n nhat (2.000 ft), luu lugng khai thac
0,0287 dat gia tri I6n nhat sau nat via. Nhu vay,
0,305 luu lugng khai thac van hanh bién dong
8.869 tang tuong Ung véi cac thiét ké chiéu dai
0,5 khe nut sau nut via 1a 90 ft, 500 ft, 1.000 ft,
1.500 ft va 2.000 ft. Diéu nay dugc giai thich
la v&i chiéu dai khe nut thiét ké ngan thi
Gid tri chiéu réng hat chén hep hon dan t6i dan
0;4 suat khe ndt thap han, do d6 hé sé skin sau
10 nut via kém hon. Ngugc lai, d6i vai thiét ké
3,25 khe nut dai hon thi chiéu rong hat chén
15.000 I6n hon, dan téi dan suat khe nut tét hon,
60 két qua hé s6 skin am cao hon. Anh huéng
75.000 cUa ty suat chiét khau, chiéu dai khe nut toi
20.000 NPV dugc thé hién trén Hinh 3 - 5. Hinh 3
1 cho thay, vdi ty suat chiét khau 10% ré rang
Bding 7. Cdc thing sd'thiét ké khe nit
1 2 3 4 5
Gid tri Gid tri Gid tri Gid tri Gid tri
90 500 1.000 1.500 2.000
0,36 0,64 0,81 0,93 1,02
0,23 0,40 0,51 0,58 0,64
Bding 8. Két qud phuang trinh cdn bing
1 2 3 4 5
Gid tri Gid tri Gid tri Gid tri Gid tri
90 500 1.000 1.500 2.000
196.233 4,56 x 10° 17,4 x 10° 38,5 10° 67,8 % 10°
0,19 x 108 4,48 x 10 17,22 x 108 38,17 x 10¢ 67,32 x 10
124.999 1,22 x 10° 3,07 x 108 5,28 x 10° 7,76 x 108
0,204 0,358 0,451 0,517 0,57
DAV KHi - SO 8/2021
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Bdng 9. Két qud md hinh khai thdc

Gia thiét trwong hgp 1 2 3 4 5
Cécthdng s6 Gid tri Gid tri Gid tri Gid tri Gid tri
Chiéu dai khe ndt (ft) 90 500 1.000 1.500 2.000
Ap sust déng (psi) 8.869 8.869 8.869 8.869 8.869
D0 rong gdi hat cheén (%) 0,305 0,305 0,305 0,305 0,305
Do tham gdi hat chen (mD) 210.856,3 210.856,3 210.856,3 210.856,3 210.856,3
Chiéu rgng hat chen (in) 0,204 0,36 0,45 0,52 0,6
Dan sudt khe ndt (mD.ft) 3.585,3 6.292,0 7.930,7 9.088,2 10.013,6
Dan sudt khong thi nguyén (Fe) 36,21 11,44 7,21 5,51 455
Hé s6 skin -5,16 -6,79 -7141 -1,76 -8,00
Ban kinh hiéu dung (ft) 43,45 221,52 412,74 585,60 744,95
Dan sudt v6i hé s6 hu hai 0,5 1.792,7 3.146 3.965,4 4.544.1 5.006,8

5.000 100
g 4.00 80
s —
[~ [}
£ 3.000 5 60
= 2.000 =
= =
= 1.000 20
0 o
0 20000 40000 60000 80.000 1.000 1500 2000 2500
Luu lugng khai thac (thung/ngay) Chiéu dai khe nitt (ft)
Chiéu dai khe nit, 90 ft Chiéu dai khe nft, 500 ft ——Lginhuan, triéu USD — Téng chi phi, triéu USD— NPV, triéu USD
Chiéu dai khe ntit, 1.000ft ~ ——— Chiéu dai khe nut, 1.500 ft
Hinh 2. IPR cho cdc chiéu dai khe niit khdc nhau. Hinh 3. NPV theo cdc chiéu dai khe nit khdc nhau vdi ty sudt chiét khdu 10%,
dp sudt ddy giéng 3.500 psi.
100 60
80 50
a
= 60 3 40
f:':-" 2
= 4% 2 30
= =
20 S 2
0 10
0 500 1.000 1.500 2.000 2.500
o n ae , 0
Chieu dai khe ni ft) 1000 1500 2000 2500

——— Lgi nhudn, trigu USD ——Tang chi phi, triéu USD Chiéu dai khe nit (ft)

Lgi nhugn réng, triéu USD ——Téng chi phi, triéu USD——NPV, triéu USD—— Loi nhuan, triéu USD
Hinh 4. NPV theo cdc chiéu dai khe niit khdc nhau vdi ty sudt chiét khdu 25%, Hinh 5. NPV theo cdc chiéu dai khe niit khdc nhau vdi ty sudt chiét khdu 75%,
dp sudt ddy giéng 3.500 psi. dp sudt ddy giéng 3.500 psi.

dudng NPV cao hon so vai cac trudng hgp ap dung ty suat khéi lugng hat chén yéu cau (Ibs). Thé tich khe nut ty lé
chiét khau 25% (Hinh 4) va 75% (Hinh 5). thuan vai khoi lugng hat chén bom vao giéng, nén khi
chiéu dai khe nut tang (thé tich khe nut tang) thi yéu cau
khoi lugng hat chén nut via sé tang. Mat khéc, cho rang
toan bo khéi lugng hat chén trén bé mat dugc bom xuéng
Hinh 6 thé hién anh hudng cta chiéu dai khe nut téi khe nut véi diéu kién ap suat déng cla via dat 8.868 spi, st

5.1. Anh huéng ciia chiéu dai khe nit téi khéi luong hat
chén va thé tich dung dich niit via yéu cdu

10  DAUKHIi - SO 8/2021
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9 dung hat chén carbolite ceramic 20/40 cudng
= 8 d6 nén trung binh (ISP), d6 réng géi hat chén
§ 7 0,305, khi d6 theo [5] khéi lugng hat chén
=0 tang do chiéu dai khe nut tang. Tuang tu Hinh
fr;. 3 7 biéu dién anh hudng cla chiéu dai khe nut
=4 thiét ké t&i thé tich dung dich nut via khéng
E' 3 chtia hat chén. Hinh 8 cho thdy anh huéng clia
g i chiéu dai khe ndt tir 90 - 2.000 ft ti dan suat

0 khe nut (ng véi cac hé sé hu hai dan sudt khac

1.000 1.500 2.000 2.500 nhau tuong tng la 0, 0,5 va 0,75. Chéat lugng
'Chleu dai khe nft (ft) ) hat chén, mdc d6 ton du ctia polymer sau nut
Khoi lugng hat chén yéu cau, Ibs . o aa Iy . x .
- : i via, muc do lam sach polymer clia chat pha
Hinh 6. Anh hudng ctia chiéu dai khe nuit tdi khdi lugng hat chén yéu cdu. gel sau nit via, &p sust dng khe ndt, loai hat
80 chén, muc d6 hat chen trao ngugc sau nut
L_;;: 70 via... [a cac yéu t6 lam gidm dan suit khe nut
% 60 thé hién qua hé s6 hu hai dan suat khe nut.
E- 1518 Thong thuéng, dd sau cha giéng cang tang
g 30 thi ap suat déng cang tang, dan tgi tang muc
S % d6 dap v hat chén. K&t qua dan suat khe nit
"é’ 10 (Hinh 8) cho thay, mic d6 hu hai dan suat
0 1000 1500 5000 3500 cé,ng tang (d§|,1 suat khe nut cang giam) dan
Chiéu dai khe nitt (ft) dén tang hé sé skin, giam chi s6 khai thac (PI),

——Thé tich dung dich yéu cau, gals gidm luu lugng khai thac van hanh.

Hinh 7. Anh huéng cia chiéu dai khe nitt tdi thé tich dung dich niit via yéu cdu. 5 , , n s o,
I 94 y 5.2. Anh hudng cua chiéu dai khe nirt téi san

12.000 luogng déu céng dén
£ 10000 A e , y
= nh hudng cta chiéu dai khe nut (ft) téi
% 8.000 san lugng dau cdng doén (thung) va luu lugng
£ 6.000 khai thac trong thai gian tinh todn NPV 3 nam
“§ 4.000 // dugc thé hién trén Hinh 10 va 11. San lugng
= 2,000 dau cong doén la thap nhat vai thiét ké chiéu
0 dai khe nut 90 ft, va cao nhat tai thiét ké 2.000
0 500 1-%{} " kheﬁi‘?(zﬂ) 2000 2500 ft (Hinh 10). Biéu nay giéi thich nhu sau: Vi
——Dan sudt khe niit tai hé s6 hu hai 0 Dan sudt khe nit tai hé s6 huhai 0,5 chiéu dai khe’ nat 99 ft thi yéu cau khoi lugng
Dan sudt khe nit tai hé s6 hu hai 0,75 hat chen thap, chiéu réng hat chen tao ra
Hinh 8. Anh hutng ciia chiéu dai khe nift, hé s6 hu hai t6i ddn sudt khe i, trong khe ntit hep, dat 0,204 in, trong khi d6
tham géi hat chén trong khe nit véi ap suat
40 déng 8.868 psi khong thay d6i. Doi véi thiét
30 ké chiéu dai khe nat 2.000 ft, yéu cau khoi
lugng hat chén nhiéu nhat, do d6 su phan bo
LS 20 hat chén bén trong khe ntt cao hon va chiéu
10 rong hat chén bén trong khe nut dat 0,57 in,
trong khi do tham géi hat chén khéng thay
0 0 500 1.000 1500 2,000 2500 déi gia tri trong khe nut. Vi vay, dan suét khe
Chiéu dai khe niit (ft) nut déi véi thiét ké chiéu dai khe nut 2.000 ft
—— Dén sudt khdng thit nguyén hé s6 hu hai 0 I6n han so véi thiét ké 90 ft. Két qua cho thay,
Dan sudt khong thit nguyén hé s6 hu hai 0,5 téng san luong dau cong dén & trudng hop

Dan suat khong thif nguyén tai hé s6 huhai 0,75 thiét ké chiéu dai khe ndt 2.000 ft 13 16n nhit.

Hinh 9. Anh huéng cia chiéu dai khe nit tdi dén sudt khdng thir nguyén.

DAU KHi - SO 8/2021 11
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5.3. Anh huéng ciia dp sudt ddy giéng téi
NPV

Hinh 12 - 14 cho thay anh hudng cla ap
suat day giéng va ty suat chiét khau tsi NPV
Ung vGi cac trudng hagp ty suat chiét khau
25%, 50% va 75% trong thdi gian 1 nam.
Hinh 12 cho thay, sau 1 nam, NPV & thiét ké
c6 ap suat day giéng 3.500 psi thap hon so
vGi thiét ké c6 ap suat 3.000 psi. Trong diéu
kién khai thac c6 ap suét via (4.060 psi) 16n
hon 4p suat diém bot (3.950 psi), theo mé
hinh Vogel ap dung khai thac cho via dau
ap suat bao hoa, hodc khai thac san pham
trong diéu kién khi hoa tan, khi d6 ap suat
day giéng ty lé nghich véi luu lugng khai
thac van hanh. C6 nghia la khi luu lugng
khai thac van hanh tang lén thi 4p suat day
giéng giam, Hinh 2. NPV clia trudng hgp ty
suat chiét khdu 25% & Hinh 12 vai ap suat
day giéng 3.000 psi, 3.500 psi cao han so vai
NPV & Hinh 13 va 14. Ty suat chiét khiu cao
thi lgi nhuén rong gidm.

5.4. Anh huéng cta hé sé hu hai ddn sudt
hat chén téi NPV

Hinh 15 biéu dién dnh hudng cla hé s6
hu hai dan suat khe nut, chiéu dai khe nat
t6i NPV. Hé s6 hu hai dan suat khe nut (tai
50%) thi NPV gidm so véi truong hgp c6 hé
sO hu hai dan suat khe nuit bang 0 (0%): hé
s6 hu hai dan suat khe nit tang lam dan suat
khe nut gidm manh, hé s& nhiém ban (skin
factor) tang, két qua la san lugng khai thac
trong thai gian nghién ctiu giam va doanh
thu, Igi nhuan giam theo.

5.5. Anh huéng ciia ty sudt chiét khdu téi
NPV

Hinh 16 cho thay, dudng NPV Ung vdi
ty suat chiét khdu 10% la cao hon so vai ty
suat 25%, 50%, 75%. Ngoai ra, moi quan hé
gilia chiéu dai khe nut véi NPV la phi tuyén,
dugc biéu thi qua d6 thi dang parabol
b)Z_I_ 4ac-b?

- gx2 = L)
y=ax +bx+c-a(x+2a 10

ddy la lgi nhuan rong, cdc hé sé a, b, ¢ la cac
hé s6 trong tam thic bac 2, va x la chiéu dai
khe nut.Via < 0, nén NPV dat gia tri [6n nhat

, trong

12  DAUKHIi - SO 8/2021
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500

0 100 200 300 400
Ngay

——— Dau cong don, xf =500 ft

——— Dau cong don, xf=1.500 ft

= Ddu cong don, xf =90 ft
= Dau cong don, xf = 1.000 ft
—— Dau cong don, xf = 2.000 ft

Hinh 10. Anh huéng cda chiéu dai khe nitt tdi san luong ddu cong dén, P .=3.500psi.

3.500
3.000
2.500
2.000
1.500
1.000

Luu lugng (thiing/ngay)

0 100 200 300 400
Chiéu dai khe nut (ft)

= Luu lugng dau, xf = 500 ft
= Luu lugng dau, xf = 1.500 ft

= Luu lugng dau, xf =90 ft
- Luu lugng dau, xf = 1.000 ft
—— Luu lugng dau, xf = 2.000 ft

Hinh 11. Anh hung ctia chiéu dai khe niit tdi luu lugng khai thdc, P = 3:500psi.

120
100

NPV (triéu USD)
S &

=
=)

—

20
0
0 500 1.000 1.500 2.000 2.500
Chiéu dai khe nut (ft)
——— Ap sudt day giéng 3.000 psi  ——— Ap suét ddy giéng 3.500 psi

Hinh 12. Anh hutng P, tdi NPV taii = 25%.
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120
100

NPV (triéu USD)
S &

N
S

L

0 500 1.000 1.500 2.000 2.500
Chiéu dai khe nit (ft)
—— Ap suét day giéng 3.000 psi

N
o o

Ap sudt déy giéng 3.500 psi

Hinh 13. Anh huong P, t6i NPV tai i = 50%.

NPV (triéu USD)
3

0 500 1.000 1.500 2.000 2.500
Chiéu dai khe niit (ft)
—— Ap sudt déy giéng, 3.000 psi —— Ap suat déy giéng, 3.500 psi
Hinh 14. Anh huong P, t6i NPV taii = 75%.
180
160
140
2 120
2 100
= 80
= 60
40
20
0
0 500 1.000 1.500 2.000 2.500

Chiéu dai khe ndt (ft)
——Hé 56 hu hai 0% ——Hé 56 hu hai dan sudt 50%

Hinh 15. inh hutng ciia hé s6 hu hai ddn sudt khe niit, chiéu dai khe nit tdi NPV
taii=10%, P , =3.000 psi.

60
50
(=)
3 40
2 30
=10
0
0 500 1.000 1.500 2.000 2.500
Chiéu dai khe nt (ft)
—i=10% —i=25% i=50% ——i=75%

Hinh 16. Anh hung ciia ty sudt chiét khdu, chiéu dai khe nitt tdi NPV, P ,=3.500psi.

tai x = -b/2a, Ung vai gia tri Igi nhuan rong 16n nhat:
4ac - b?
4a

- Trudng hop 1: VGi ty suat chiét khau i = 10%,
ap sudt day giéng 3.500 psi, ham phi tuyén mai lién
hé gitta NPV vai chiéu dai khe nit c6 hé sé tuong
guan gan 1 va chi 1,11% tham s6 chiéu dai chua dugc
giadi thich.

NPV (triéu USD) =

NPV (triéu USD) = -2x10->x}
+0,0548 x;+17,044; R? = 0,9889

Tim chiéu dai khe nut t6i uu tai gia tri NPV I6n

b 00548 _ .
20" Zx(-2x 109 2700t va gid

tri 16n nhat NPV = 54,58 triéu USD.

nhat. Khi do: Xfp=—

- Trudng hop 2: Véi ty suat chiét khau i = 25%,
ap suat day giéng 3.500 psi, ham phi tuyén mai lién
hé gitta NPV vai chiéu dai khe nit ¢6 hé sé tuong
quan gan 1 va chi 1,4% tham s6 chiéu dai chua dugc
giai thich.

NPV (triéu USD) = -2 x 10~xf
+0,0479 x; +15,013; R? = 0,9866

Tim chiéu dai khe ndt t6i uu tai gia tri NPV I6n
v b 0.0479 N ez
nhat: xfz—%:—m=1197,5ft va gid tri I16n

nhat NPV = 43,7 triéu USD.

- Trudng hop 3: Vi ty suat chiét khau i = 50%,
ap sudt day giéng 3.500 psi, ham phi tuyén mai lién
hé gitta NPV vai chiéu dai khe nat c6 hé sé tuong
guan gan 1 va chi 1,79% tham s6 chiéu dai chua dugc
giadi thich.

NPV (triéu USD) = -2 x 10‘5fo+ 0,0394x; + 12,531;

R? = 0,9821 (10

Tim chiéu dai khe ndt téi uu tai gia tri NPV I6n

o . __ b _ 00394 _ o
nhat: x; = 2a" Zx(-2x10%) " 985 ft va gia tri

I6n nhat NPV = 31,93 triéu USD.

- Trudng hop 4: Véi ty suat chiét khau i = 75%,
ap suat day giéng 3.500 psi, ham phi tuyén bac ba
moi lién hé gitta NPV véi chiéu dai khe nut c6 hé s6
tuong quan gan 1 va chi 0,017% tham s6 chiéu dai
chua dugc giai thich.

NPV (triéuUSD) =5 x10-x?-3 x 10~ x{

11
+0,0448x;+9,1757; R? = 0,99983 an

SU dung dao ham bac mét cho ham NPV bac 3
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Bding 10. Khdo sdt su bién thién cda ham bdc 3 (11)

Chiéu dai khe ndt, x; (ft) 993
NPV'(triéu USD) + 0
NPV(triéu USD) 28,98

theo chiéu dai khe nut va tim gia tri cuc tri cho ham bac 3
khi dao ham bac 1 bang 0 co:

NPV, =1,5x 107°xf -6 x 107°x; + 0,0448 = 0

Xy, = 3006,6 ft
{xfz =993ft

TU Bang 10 c¢6 chiéu dai khe ndt t6i uu tai 993 ft, khi
do NPV 16n nhét, dat 28,98 triéu USD theo khdo sét su
bién thién ctia ham sé.

Nhan xét: Cac trudng hgp 1, 2, 3 biéu dién cac ham
parabol méi lién hé gilta chiéu dai khe nut x, véi NPV. Cac
hé s6 a & cac trudng hap 1, 2, 3 déu c6 hé s6 a am, do dé
cac ham s6 dat gia tri NPV 16n nhat tai diém c6 toa dd x =
-b/2a, va gia tri NPV I6n nhat 1a NPV (-b/2a).

6. Két luan

Nghién ctiu ing dung NPV dé thiét ké t6i uu ndt via
thay luc rdt ra cac két luan sau:

- V&i cac ty suat chiét khau khac nhau thi t6i uu
chiéu dai khe nut khac nhau.

- Ap suat day giéng cang cao thi NPV thu dugc cang
thap, va nguaoc lai

- Hé sé hu hai dan suét cta hat chén cao 14 0,75 thi
NPV thu dugc cang thap, ngugc lai hé sé hu hai hat chén
bang khong thi NPV la cao nhat.
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APPLICATION OF NET PRESENT VALUE (NPV) IN SINGLE WELL FRACTURE
DESIGN FOR UPPER OLIGOCENE RESERVOIR IN BACH HO FIELD

Nguyen Huu Truong
Petrovietnam University
Email: truongnh@pvu.edu.vn

Summary

The paper studies the application of net present value (NPV) to optimise fracture design for the Upper Oligocene reservoir in Bach Ho
field: sensitivity analysis of fracture conductivity damage factor (0%, and 50%), flowing bottom pressure, and discount rate (10%, 25%, 50%,
and 75%) on NPV.

The optimal fracture design includes the combination of reservoir properties, productivity index, rock properties, fracture propagation,
rheology of fracturing fluid, proppant loading schedule, and treatment design parameters.

Key words: Net present value, hydraulic fracturing, Upper Oligocene, Bach Ho field.
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Tom tat

Bai bdo gidi thiéu két qua phén tich thanh phan, tinh chat mau khi va condensate md Thién Ung, so sanh véi tinh chét san pham
khi va condensate khac tai Viét Nam. Khi tu nhién mé Thién Ung ¢ thanh phén chi yéu la methane véi ham lugng dao dong tir 75,231
- 76,402 %mol. Tong cac thanh phan hydrocarbon con lai trong khi md Thién Ung chiém tit 7,083 - 7,123 %mol, trong @6 ham lugng
hydrocarbon |8ng (C+) rét thap, tir 0,172 - 0,226 %mol. Khi md Thién Ung la khi ngot, c ham luong H.S dao dong tir0,3 - 1,5 ppm.

Condensate Thién Ung c6 khai lugng riéng 6 15 °C1a 0,7743 g/mL nén thudc loai condensate trung binh so véi céc loai condensate
da ting khai thac trudc day tai Viét Nam. Hiéu sut phan doan naphtha trong condensate Thién Ung khé cao (61,39 % khéi lugng). Ham
lugng aromatic thudc loai trung binh, mang dac tinh chung clia dau tho va condensate Viét Nam (ham lugng luu huynh, ni-to, nhua va
asphaltene déu thap; ham lugng kim loai vi lugng nickel, vanadium rat thap).

Két qua nghién ctiu nay bo sung vao hé thong co s¢ dii liéu tinh chat dau khi Viét Nam, tir do gitip lua chon, thiét ké cong nghé phu

hop dé khai théc, st dung hiéu qué tai nguyén dau khi trong nudc.

Turkhéa: Khi, condensate, ty trong, ham lugng paraffin ran, mo Thién Ung, bé Nam C6n Son.

1. Giéi thiéu

M Thién Ung thudc L 04-3, bé Nam Cén Son, & phia
Dong Nam mé Bach HS, noi ¢6 d6 sdu 120 m nudc, cach
b& 270 km. L6 04-3 dugc Chinh ph giao cho t8 hgp nha
thau gobm Tap doan Dau khi Viét Nam va Zarubezhneft
(Lién bang Nga).

Vao 23 gi¢ 30 phut ngay 6/12/2016, Lién doanh Viét -
Nga “Vietsovpetro” da hoan thanh khoan va ma via thanh
cdng, dén dong khi va condensate dau tién tur giéng khai
thacTU-6, gian BK-TNG mé Thién Ung. San lugng khai thac
cGia md Thién Ung trong giai doan 2017 - 2020 dugc trinh
bay trong Bang 1.

%100]

Egj [=]
4 - Ngay nhdn bai: 17/3/2021. Ngay phdn bién ddnh gid va sia chita: 17/3 - 8/7/2021.
] % Ngdy bai bdo dugc duyét ding: 12/8/2021.
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2, Phuong phap nghién ctu
2.1. Ldy mau

Do thiét ké& gian dau giéng WHP - Thién Ung c6 binh
tach cao 4p, do d6 dong 3 pha (khi, condensate va nudc)
tir giéng khai thac sé dugc dua vao binh tach cao ap, tai
day khi sé dugc tach riéng ra theo dudng 6ng phia trén
cla binh tach cao ap, vi tri diém Idy mau khi ngay sau binh
tach, trudc khi dong khi dugc dua qua hé théng lam kho
khi. Mau khi cia mé Thién Ung sé dugc lay tai gian dau
giéng Thién Ung, theo tiéu chudn ASTM D 1145. Diéu kién
18y mau va so dé vi tri I8y mau khi mé Thién Ung dugc thé
hién & Bdng 2 va Hinh 1.

Cang giéng nhu déi vai mau khi, mau condensate
cing dugc lay trén dudng ra cho condensate sau binh
tach cao ap. Ap suat binh tach tir 31,9 - 32,5 barg va nhiét
dé tir 44,8 - 46 °C. So d6 vi tri ldy mau condensate mo
Thién Ung dugc thé hién trén Hinh 1.
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Bding 1. Sn lugng khai thdc tirndm 2017 - 2019 va du bdo ndm 2020

Nam Khi (m®) Condensate (m°)
2017 114.413.014 48.395
2018 139.363.543 52.169
2019 115.131.306 35.659
2020 140.210.243 32.500

Bding 2. Diéu kién, vi tri Idy mdu mé Thién Ung

Ghi chu

Trich bao cao K& hoach san xuat kinh doanh cta PV GAS.

T Tén mau Vi tri ldy mau Thoi diém lay mau Ap suét (barg) Nhiét do (°C)
1 TU-1 Sau binh tach cao ap 8/2019 319 45,2
2 TU-2 Sau binh tach cao dp 9/2019 32,5 46
3 TU-3 Sau binh tach cao ap 10/2019 32,1 458
4 TU-4 Sau binh tach cao dp 11/2019 32 44,8
Hé thong A ; Duding ong
Bo do kh
\ Jam kho khi kL ~ N2
Vitri lay
mau khi
Binh tach cao ap Vitri [dy mau
Production Separator condensate
20001 Tach nudc
Condensate
Giéng )
Khai thic > Nude
BK-TNG
Hinh 1. So dé vi tri Idy mdu condensate va khi mé Thién Ung.
Bding 3. Danh muc cdc chi tiéu ding cho phdn tich mdu khi
Tiéu chudn Phuong phap
Mu khi - thanh phén héa hoc
Thanh phan khi hydrocarbon ;- G;, ASTM D 1945
Thanh phan khi phi hydrocarbon (0,; CO; CO5; Hy; Ny; He; Ar) ASTM D 1945
Mau khi - tap chdt
Ham lugng sulfur oxide ASTM D 5504
Ham lugng H,S ASTM D 5504
Ham lugng mercaptan va COS ASTM D 5504
T6ng ham luong luu huynh ASTM D 5504
Ham lugng hai nudc ASTM D 5454

M&u phan tich condensate mé Thién Ung do
Vietsovpetro cung cap. Mau dugc |dy & ap suat khi quyén
sau binh tach tai gian Thién Ung va lay lam 4 dot nhu sau:

- Dot 1: ngay 14/4/2019;
- Dot 2: ngay 5/5/2019;
- Dot 3: ngay 4/6/2019;

- Dot 4:ngay 13/7/2019.

2.2. Phuong phdp phdan tich

DE& phan tich cac tinh chat héa ly ctia mau khi va
condensate, nhdm tac gid da st dung cac tiéu chudn quéc
té (ASTM, UOP, ISO) va Viét Nam. Chi tiét cac chi tiéu phan

tich dugc trinh

bay trong Bang 3 va 4.
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Bding 4. Danh myc cdc chitiéu diing cho phdn tich mdu condensate 3. Két qua phan tich thanh phan, tinh
m Tiéu chudn Phuong phap chat sdn pham khi va condensate mé
i T TiénUng
2__|Diem chay ASTMD 97-09 3.1. Tinh chdt khi mé Thién Ung
3 DG nhdt dong hoc ASTM D 445-12
4 Téng ham lugng lutu huynh ASTM D 4294-10 K&t qua trung binh thanh phan va tinh
Z ﬁh& Iluqng phénf;ﬂ' ] Zg‘;(’:g:gép nghiém lanh chat héa ly ctia mau khi mé Thién Ung
am lugng paraffin ran 46-85 s . X s
7 Hamluong nito ASTM D 3225-08 dugc trinh bay trong Bang 5 va 6.
8 Trisdacid ASTMD 664-11a 3.2. Tinh chdt condensate mé Thién Ung
9 Ham lugng nhua GOST 11858
10 Hamlugng asphaltene IP 143-04 Tinh chat chung cia mau condensate
11 Nhiét lugng chay ASTM D 4809-18 mo Thién Ung dugc trinh bay trong Bang 7.
12 Ham lugng thly ngan U0P 938-10 ] ] )
13 Tris6 octane ASTM D 2699-18 Két qua chung cat duong cong diém
sOi thuc theo ASTM D 2892 dugc trinh bay
Bding 5. Thanh phdn mdu khi mé Thién Ung trong Bang 8.
T Thanh phan Phuong phap Don vi Gia tri i
1 Ni-tg 0814 Pac diém condensate mo Thién Ung
) (0, 8,354 la condensate trung binh, hiéu suat chiém
3 Methane 76,111 da s6 chli yéu & phan doan xang co6 nhiét
4 Ethane 71 do so6i dén 180 °C. Vi vay, nhom tac gia lua
5  Propane 4,337 chon trinh bay chi tiét tinh chat dac trung
6 iso-butane ASTM D 1945 %mol 1,005 clia phan doan nay trong Bang 9.
7 n-butane 1,13
8 neo-pentane 0,005 4. So sanh tinh chat san pham khi,
9 iso-pentane 0,39 condensate moé Thién Ung véi cac mé
10 n-pentane 0,247 khac & Viét Nam
1" H,S 1 '
12 Tdng ham lugng luu huynh 1 4.1. So sdnh tinh chdt khi
13 Hai nuéc ASTM D 5454 Ib/mmscf 46,6 .
14 Téng ham lugng thiy ngan ASTM D 6350 ppbV 0,0576 4.1.1.Ham lugng methane
Bdng 6. Tinh chdt hda Iy mdu khi md Thién Ung . Trong ‘thdl gla:‘ khélo S?t (k|.’1A0éng 4
i Tinh chét Phuongphdp Donvi  Giatri thang), thanh phan khi mé Thién Ung
1 Khéi luong riéng (15°C, 1 atm) ASTMD3588  kg/m' 095 khéng thay déi nhi€u. Ham lugng methane
2 Tytrongsovikhongkhi(15°C, Tatm)  ASTMD 3588 07752 trongkhidonghanhméThiénUngla76,111
3 Khéiluong phan ta ASTMD3588  kg/kmol 22,4 %mol, so v&i khi cdc mé thu gom bang hé
4 Nhiét chdy cao ASTMD3588 = MJ/m’ v} théng dudng 6ng Bach HS - Dinh C6 thi khi
5 Nhiét chdy thap ASTMD3588  MJ/m’ 38,1 Thién Ung c6 ham lugng methane & muic
Bding 7. (dc tinh chdt chung ctia condensate md Thién Ung trung P‘mh. Do la m6 khi - condensate, nén
T Chi tiéu phan tich Trung binh cac cau t nang hon methane trong khi
1 Khai lugng riéng & 15 °C (g/mL) 0,773 nhu ethane, C,-C,, C;, C+ cling & mc thép
2 Diém dong dac/diém chay (°C) -24/-21 s0 vGi cac khi thu gom vao dudng 6ng Bach
3 D06 nhét 640 °C (cSt) 0,808 HG - Dinh C6 (Hinh 3 va 4).
4 Téng ham lugng luu huynh (% khéi lugng) 0,013
5 Khdiluong phan tit 135,89 4.1.2. Ham lugng khi tro
6 Ham lugng paraffin rén (% khéi lugng) 2,31 \
7 Ham Iuong nita (% khéi Iugng) 0,006 Thanh phan khi tra cia mé Thién Ung
8 Ap suat hai bao hoa (psi) 7,36 chi chua ni-to véi ham lugng 0,814 %mol.
9 Ham lugng nhua (% khéi lugng) 0,12 So véi cac khi dugc thu gom bang dudng
10 Hamlugng asphaltene (% khdi lugng) <0,05 6ng Bach H6 - Dinh C6, khi dd6ng hanh mé
" Nhiét lugng chdy trén (kcal/kg) 11.034 Thién Ung ¢6 ham lugng khi tro & muc

Nhiét lugng chdy dudi (kcal/kg) 10.319
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Bding 8. S6'liéu chung cdt diém séi thuc theo ASTM D 2892

Nhiét d6 cat Ty 1é khéi lugng cdng don

€0 %) Ty trong d145
a-¢ 1,57 0,5875
60 7,36 0,6391
80 16,94 0,7178
100 25,70 0,7529
120 39,65 0,7746
140 48 0,7774
160 56,10 0,7991
180 62,97 0,8011
190 65,35 0,8037
210 70,42 0,8177
230 75,26 0,8255
>230 100 0,8545

0 10 20 30 40 50 6 70 8 90
] Hiéu suat (%) )
—eo— 9% Khdi lugng —m— % Thé tich
Hinh 2. Duding cong chung cdt diém s6i thurc condensate md Thién Ung.

Bdng 9. Tinh chdt ciia phdn doan (T ,- 180°C)

Chi tiéu phan tich Két qua

Hiéu suat phan doan (% khdi lugng) 61,39
(% thé tich) 63,87
Khdi lugng riéng 6 15 °C (g/mL) 0,7542
Ty trong (d3s °F) 0,7545
Ty trong (°API) 56,04
Téng ham lugng luu huynh (% khéi lugng) 0,0003
Ham lugng ni-ta (% khdi lugng) 0,0009
Ap suat hai bdo hoa (psi) 3,42
Tri s6 acid (mgKOH/q) 0,036
Tri s6 octane RON 70

100

Ty 1é thé tich céng dén .
(%) API
2,08 109,1
9,20 89,9
19,69 65,6
28,85 56,4

43,01 51
51,46 50,5
59,31 45,5
65,95 45
68,24 44,5
73,04 41,5
71,58 39,8
100 34

trung binh ctia bé Clu Long; khi cdc mé Su
T& thudc L6 15-1 (Chu Long JOC quan ly)
c6 ham lugng khi tro cao han phan [6n cac
mo con lai (Hinh 5).

4.1.3. Ham lugng hoi nuéc

Ham lugng hai nuéc do dugc trong
khi déng hanh mo Thién Ung, mau lay sau
binh tach cao 4p tir35,6 - 56,5 Ib/mmscf. So
Vi tiéu chudn khivan chuyén bang dudng
6ng, ham lugng nudc trong khiThién Ung
la cao (< 7 Ib/mmscf), tuy nhién trén gian
Thién Ung c6 hé théng lam kho khi trusc
khi van chuyén bang dudng éng nén van
dam bao yéu cau.

4.1.4. Ham lugng H,S va CO,

Ham lugng H,S va CO, cta khi Thién
Ung dugc thé hién trong Bang 10. Khi so
sanh véi khi tur cdc mo khi - condensate
khac, khiThién Ung cé ham lugng CO, cao
hon nhiéu mo va ham lugng H,S géan thap
nhat trong cac mo.

Qua 4 lan ldy mau, ham lugng khi
H,S do dugc trong khi mo Thién Ung dao
dong tur 0,3 - 1,5 ppmV, trung binh bang 1
ppmV. So véi cdc mé dugc thu gom bang
hé théng dudng 6ng Bach HS - Dinh C6
thi ham lugng H,S cla khi mo Thién Ung
& muc thap.

Ham lugng CO, trong khi dong hanh
mo Thién Ung la 8,354 %mol, dudng 6ng
khi Nam Co6n Son 2 - giai doan 1 hién nay

DAU KHi - SO 8/2021 19
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Téng ham lugng khi tra (%mol)

Ham lugng methane (%mol)
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Hinh 3. Ham luong methane trong khi cdéc mé thu gom béng durdng éng Bach HG - Dinh (6.
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Hinh 5. Ham lugng khi tro trong khi cdc md duoc thu gom vao duong éng Bach H - Dinh C6.
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Bdng 10. Thanh phdn H S va 0, trong khi mé Thién Ung

Thanh phan Don vi Gia tri nhé nhat Gia tri 6n nhat Trung binh
(0, %mol 8,009 8,780 8,354
H,S ppmV 03 1,5 1
45 40,6
=
£
=N
=
2
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5.
£
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Hinh 6. Ham higng khi H.S trong khi cdc md thu gom bdng dudng dng Bach HG - Dinh (6.
9 835
8 4
—_ 7 ]
3
E 6 -
S
S 5 A
()
2 , |
5.
£ 3
r:t;:ﬁ
2 i
T 012 009 009 0,04 020 0,14 017 021 0,13 0,20
0 i
R & O & & & . O L ® O & 1O O &
PFPRLAAPESE TSI F OSSOSO S
o B 5 K . N N, S O SN N R N N P
LS AT FE T & O &«
SRS S Sl AR
SR Q & & S
s o o N

Hinh 7. Ham higng khi C0, trong khi cdc md thu gom bdng duong dng Bach Ho - Dinh (o.

dang thu gom khi mé Thién Ung va DPai Hung, déu c6 ham
lugng CO, cao (md Pai Hung c6 CO, > 3 %mol). Hé thong
dudng 6ng Bach H6 - Dinh C6, duge dua vao van hanh tu
nam 1995, dén nay da hoat déng 20 nam. Theo yéu cau tu
PV GAS, dé dam bao an toan van hanh, tat ca cac ngudn

khi khi dua vao dudng 6ng, can phai dam bao ham lugng
CO, sau qua trinh hoa trén khéng vugt qua gidi han 1
%mol. Viéc kiém soat luu lugng khai thac dé€ ham lugng
CO, trong dudng 6ng khi vé trong gidi han la hét siic quan
trong dé van hanh an toan dudng éng.
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43,6

Téng ham lugng thay ngan (pphV)

Hinh 8. Ham lugng khi thiy ngén trong khi cdc mé thu gom béing dudng dng Bach HG - Dinh (.

4.1.5. Ham lugng thay ngan

Ham lugng thay ngéan trong khi mé Thién Ung la 0,06
ppbV thdp nhat trong cac khi thu gom vao dudng 6ng
Bach Hé - Dinh C8.Tham khao cac hgp déng thu gom, van
chuyén khi cGia cdc mo trong bé Cliu Long hién tai thi muic
thay ngan nay hoan toan dap ting yéu cau (< 5 ppbV).

Khi mo Thién Ung c6 ham lugng tap chat nhu H,S va
thay ngan thap, téng thanh phan hydrocarbon chiém
trén 90 %mol. Nhiét trj tuy khéng cao nhung dap ung
yéu cau khi so sanh véi cac hgp déng thu gom khi cta
cdc mé trong bé Clu Long. Véi chat lugng khi nhu vay,
viéc thu gom khi Thién Ung dua vé b& ché bién va su
dung da gop phan vao viéc gia tang san lugng va dam
bao an ninh nang lugng quéc gia. Tuy nhién, do c6 ham
lugng CO, cao, viéc van hanh san xudt can c6 cac luu y
dac biét vé van dé an mon dudng 6ng ndi mé va can
kiém soat luu lugng khai thac dé ham lugng CO, trong
khi chung cta hé théng dudng ng Bach H6 - Dinh C8
phai thap hon 1 %mol, ddp Ung yéu cau vé an toan
dudng 6ng.

4.2, So sdnh tinh chdt co bdn ca condensate Thién Ung
V@i cdc loai condensate khdc tai Viét Nam

Két qua so sanh ty trong va ham lugng paraffin ran
cla condensate Thién Ung véi cac loai condensate khac
tai Viét Nam dugc thé hién trong Hinh 9 va 10.

Ty trong clia cac loai condensate nam trong khoang
tU 0,74 - 0,82 g/mL (Hinh 10). Nhu vay, condensate c6 ty

22 DAUKHI - SO 8/2021

trong nhoé nhat trong s6 cac condensate da phan tich la
condensate Lan Tay (0,7491 g/mL), ti€p dén la condensate
Thai Binh (0,7516 g/mL) va nang nhat la condensate Moc
Tinh (0,8291 g/mL). Do ¢6 su khac biét kha I16n vé ty trong
nén gia tri khéi lugng phan ti cda cac loai condensate
nay cing chénh léch 1én. Theo cac phan tich truéc va gan
day cho thay condensate Lan Tay va condensate Thién
Ung khi chung cat sé thu dugc chd yéu la cac phan doan
naphtha vai hiéu suat cao va chi chung cat dugc dén
nhiét dé so6i cudi khoang 230 °C; con ddi véi condensate
Moc Tinh, ngoai viéc thu dugc cadc phan doan naphtha
vGi hiéu suat trung binh con thu dugc phan doan gas oil
vGi hiéu suat kha cao va chung cat dugc dén nhiét do soi
cudi la 360 °C.

Ham lugng paraffin rdn cha condensate Thién
Ung thap (2,14 % khéi lugng) dan dén diém chdy cuda
condensate Thién Ung kha thdp -21 °C. Trong khi d6,
ham lugng paraffin rdn cila moét s6 condensate khac tai
Viét Nam nhu condensate Moc Tinh (10,82 % khéi lugng),
condensate Hai Thach (10,95 % khéi lugng) va condensate
SuTuTréng (13,36 % khéi luong) cao, véi diém chay tucng
ung la 12 °C, 27 °C va 18 °C. Trong khi nhiét d6 vung can
day bién Viét Nam trong khu vuc c6 cac mé dau khi dao
doéng tir 22 - 28 °C [1], thap hon ti 5 - 10 °C so véi nhiét
doé déng dac cla condensate ¢6 diém chay cao (27 °C),
diéu nay c6 thé gay ra hién tugng lang dong paraffin lam
tdc nghén dudng 6ng trong qua trinh khai thac va van
chuyén.
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Hinh 10. Ham lugng paraffin rdn ca cdc logi condensate.
5. Két luan va kién nghi

Khi mé Thién Ung la khi tu nhién cé thanh phan chu yéu la methane
Vi ham lugng dao déng ti 75,231 - 76,402 %mol. Téng cac thanh phan
hydrocarbon con lai (C,+) chiém ty |é thap, tir 7,083 - 7,123 %mol; ham lugng
hydrocarbon ldng (C+) rat thap, tir 0,172 - 0,226 %mol. Khi Thién Ung la khi
ngot do ham lugng H,S trong khi dao dong tir 0,3 - 1,5 ppmV, trung binh bang
1 ppmV.

So vdi khi caéc md dugce thu gom bang hé théng dudng 6ng Bach HE -
Dinh C6 thi ham lugng H,S ctia khi mé Thién Ung & muc thép, it tap chat va it
khi phi hydrocarbon nén day la khi ¢ chat lugng t6t. Tuy nhién, do téng ham
lugng cac thanh phan khi c6 tinh acid (H,S + CO,) cao nén can luu y xt ly loai
khi nay trudc khi dua vao van chuyén va st dung.

Ham lugng hoi nudc do dugc trong khi dong hanh mo Thién Ung, mau
1dy sau binh tach cao &p tu 35,6 - 56,5 lb/mmscf. So vai tiéu chuan khi van
chuyén bang dudng 6ng (< 7 Ib/mmscf), ham lugng hoi nudc trong khi Thién
Ung la cao, tuy nhién trén gian Thién Ung c6 hé théng lam kho khi trude khi

van chuyén bang dudng éng nén van
dam bao yéu cau.

Theo phan loai vé khéi lugng,
condensate Thién Ung cé khéi lugng
riéeng ¢ 15 °C la 0,7743 g/mL nén
thudc condensate trung binh so véi
cdc md condensate da tung khai thac
trudc day tai Viét Nam; c6 hiéu suat
phan doan naphtha cao (61,39 %
khéi lugng), c6 ham lugng aromatic
thudc loai trung binh, mang dac tinh
chung ctia dau tho va condensate Viét
Nam dé la ham lugng luu huynh, ham
lugng ni-to, ham lugng nhya va ham
lugng asphaltene déu thap, kim loai
vi lugng nickel, vanadium cling rat
thap. Tuy nhién, condensate mé Thién
Ung khéng phu hop dé phdi trén lam
nguyén liéu cho Nha mdy Loc dau
Dung Quat vdi ty |& I6n, do ty trong
cla condensate nay thap. Condensate
Thién Ung c6 thé sit dung dé phdi
tron véi xang reformate clla nha may
loc c6 tri s6 octane cao dé san xuat
xang thuong mai.

Phan doan T, - 180 °C, c6 hiéu
sudt vao loai cao (61,39 % khéi lugng),
ham lugng n-paraffin can dé chuyén
héa thanh iso-paraffin chiém ty lé
thap, 18,08 % khoi lugng, trong khi
dé ham lugng iso-paraffin chiém ty lé
cao hon 14 27,28 % khéi lugng. Do d6
phan doan nay cling khéng phu hgp
dé lam nguyén liéu cho Phan xudéng
ISOM [2]. Do ham lugng luu huynh
thdp (0,0003 % khoi lugng - 3 ppm)
nén c6 thé st dung lam nguyén liéu
cho cum phan xudng NHT - CCR [3].

Phan doan nay co tri s6 octane
thap (70), tuy nhién van c6 thé pha
xang tryc ti€p vdi ty 1& phai trén phu
hop.

Nhin chung, cac loai condensate
da khai thac va thuong mai héa tu
trudc cho dén nay tai Viét Nam c6 ham
lugng luu huynh, ham lugng ni-to,
ham lugng nhua va asphaltene thap.
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Day la d3c diém thuan lgi trong khai thac, van chuyén va [2] PinhThi Quynh Nhu va nnk, “Xdy dung danh muc
ché bién condensate tai Viét Nam. cdc chi tiéu phan tich ddu thé phuc vu xdy dung dit liéu co

, s6”, Vién Dau khiViét Nam, 2005.
Tai liéu tham khao

[3] Trinh Ngoc Trung va nnk, “Nghién cuu kha ndng
bé sung nguyén liéu naphtha ndng cho cum CCR cta Nha
mdy Loc ddu Dung Qudt dé ddp ung téi da cong sudt phan

xudng CCR va tédng tri s6 octan cho xdng”, Vién Dau khi Viét
chuyén trén nén ester cta poly - triethanolamine”, Tap chi Nam. 2009.

Ddu khi, S6 5, trang 26 - 35, 2013.

[1]1 Pao Thi Hai Ha, Hoang Linh va Luang Van Tuyén,
“Téng hgp phu gia gidm nhiét d6 dong dac cho dau tho
nhiéu parafin md Bach H& trong qua trinh khai thac va van

ANALYSING THE COMPOSITION AND PROPERTIES
OF GAS AND CONDENSATE PRODUCTS OF THIEN UNG FIELD

Nguyen Ba Khoa, Nguyen Huynh Anh, Nguyen Phan Tri, Nguyen Thi Anh Thu, Nguyen Hien Phong, Nguyen Xuan Hop, Ngo Thi Loan
Luong Thi Hong Hai, Nguyen Van Lam, Nguyen Thanh Tung, Nguyen Van Hung, Truong Huu Dang Khoi

Vietnam Petroleum Institute

Email: anhnguyenh@vpi.pvn.vn

Summary

The article presents the analysis results for the composition and properties of gas and condensate samples collected from Thien Ung field,
as compared with the properties of other gas and condensate products in Vietnam. The largest component of natural gas from Thien Ung field
is methane with the content ranging from 75.231 to 76.402 %mol. The remaining hydrocarbon components in Thien Ung natural gas make
up from 7.083 to 7.123 %mol, in which liquid hydrocarbon content (C6+) is very low, from 0.172 to 0.226 %mol. Thien Ung natural gas is a
sweet gas with H.S content ranging from 0.3 to 1.5ppm.

The density of Thien Ung condensate at 15 °Cis 0.7743 g/ml, so this is an average condensate compared to other condensates that have
been produced in Vietnam. The mass yield of naphtha distillation cut from Thien Ung condensate is high (61.39%mass). Aromatic hydrocarbon
content is at average level with common characteristics of crude oils and condensates in Vietnam (low contents of sulfur, nitrogen, resin and
asphaltene; trace metal nickel and vanadium contents are also very low).

The results of this study provide additional data to the Vietnam oil and gas properties database system, which will facilitate the selection
and design of suitable technologies for effective extraction and use of the domestic oil and gas resources of Vietnam.

Key words: Gas, condensate, proportion, solid paraffin content, Thien Ung field, Nam Con Son basin.
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Tom tat

Dudng 6ng ngam ngoai khoi cdc md L6 09-1 clia Lién doanh Viét - Nga “Vietsovpetro” duoc ché tao bang thép carbon, lam viéc trong
diéu kién ham lugng nudc dong hanh cling cac tap chat an mon ngay cang cao. Nhiéu duong dng da van hanh lién tuc trong thai gian dai
trén 25 ndm, qua tuoi tho thiét ké, nén nquy co xay ra cac su ¢d ro ri rdt 16n. Cac két qua thi nghiém an mon trong phong thi nghiém va
quan sat truc quan trén cdc mau dudng dng cho thay toc do an mon cao nhat tai vi tri day dudng dng, vi tri dong nudc hoac tich tu cac can,
san pham an mon. Hé thong phong thu thoi da dugc tu thiét ké, 1dp dét va thuc hién thanh cong trén 2 tuyén 6ng dan dau va khi gaslift
clla md Bach Ha cho phép theo ddi kiém sodt d&n mon, lam sach dutng 6ng nham giam thiéu an mon dudi [6p can va t6i uu hiéu qué cla
chat ic ché st dung. Bai bao phan tich thuc trang an mon bén trong duong dng ngam ngoai khai cdc mé L6 09-1, cac yéu t6 anh hudng,
c0 ché an mon va céc giai phap han ché an mon dé dam bao van hanh an toan cac mo dau khi cta Vietsovpetro.

Tur khéa: Duong dng ngam, an mon kim loai, phong thoi, L6 09-1, Vietsovpetro.

1. Giéi thiéu

Tai bé Cliu Long, Vietsovpetro dang van hanh khai
thac cac mé dau khi: Bach H8, Rong, Thé Trang, Gau Tréng
(L6 09-1), Nam Rong - D6i M6i va Ca Tam (L6 09-3/12). Dén
nay, da co trén 40 cong trinh bién & cdc moé nay dugc thiét
ké va xay dung, khai thac dau va khi lién tuc theo ké hoach
san xudt hang nam.

Két ndi cac cong trinh ngoai khoi nay 1a hé théng cac
tuyén dudng 6ng, gébm dudng 6ng van chuyén san pham
khai thac cGa giéng, dudng 6ng van chuyén khi déng hanh,
khi gaslift va nudc bom ép duy tri dp suat via. Trong dé,
hé théng cac dudng 6ng van chuyén sédn pham khai théc
clia giéng ndi lién cac cong trinh bién cé téng chiéu dai
lén dén 400 km, dudng éng van chuyén khi dong hanh va
khi gaslift khodng 180 km va dudng 6ng van chuyén nudc
bién bom ép via khoadng 170 km.Toan bd dudng 6ng duagc
thiét ké va ldp dat ngdm dudi day bién, véi tudi tho thiét
ké& tir 20 - 25 nam, khong c6 hé théng phong thoi va kiém

[=]pEet ]
b - Ngay nhdn bai: 24/5/2021. Ngay phan bién ddnh gid va stia chita: 24/5 - 1/6/2021.
'@Fz‘ﬁ Ngdy bai bdo duo duyet déng: 12/8/2021.

soat &n mon bén trong dudng éng. D& chéng &n mon bén
ngoai trong mai trudng bién, anode hy sinh da dugc lap
dat vai tudi tho thiét ké bang tudi tho clia dudng 6ng; va
dé ch8ng &n mon bén trong dudng 6ng ngam, chat tic ché
an mon da dugc bom vao dong luu chat van chuyén.

Nhiéu tuyén 6ng ngam clia Vietsovpetro dén nay da
van hanh khai thac lién tuc va vugt qua tudi tho thiét ké,
tiém an nguy cd xay ra su ¢6 ro ri. Trong diéu kién hién
nay, viéc két n6i cdc mo nho, mo can bién vao cd sG ha
tang san c6 clia cac mé L6 09-1 doi hoi phai ¢ cac nghién
cu danh gia hién trang hé théng dudng éng hién hiwu
cUa Vietsovpetro, nguyén nhan an mon va cac yéu té anh
hudng, tir dé dua ra cac gidi phap theo déi, kiém soat, han
ch& &n mon dé ti€p tuc duy tri hoat dong clia cac tuyén
6ng ngam ndéi riéng va hé théng khai thac, thu gom, van
chuyén va xtt ly san pham néi chung.

2, Cac tac nhan anh huéng dén &n mon bén trong
dudng éng ngam tai Vietsovpetro

2.1. Cdc tdc nhén é@n mén bén trong duéng é6ng ngam

Qua trinh an mon trong cac dudng 6ng dan dau khi chi
xay ra khi c6 nudc ngung tu va tuan theo co ché an mon
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Bdng 1. Tinh chdt hda ly ctia nudc dong hanh khai thdc & cdc md ciia Vietsovpetro

Gian & cdc mo ctia Vietsovpetro

th:s:‘;::iaaly Bach Ho Thé Trang Rong
(TP-3 (TP-2 ThTC-1 ThTC-2 RP-1 RP-2
Ty trong 1,07 1,02 1 1,01 1,02 1,02
pH 7,90 7,50 81 74 7,19 7,01
I (mg/1) 15.276 14.519 2.708 7.658 16.046 15.554
50,2 (mg/1) 168 550 32 250 24 35
HCO;™ (mg/) 239 254 1.562 1.005 78 137
Na*, K* (mg/l) 7.864 71.744 2.369 4376 9.343 1.273
@@ (mg/l) 2.090 1.751 69 944 1.107 271
Mg?* (mg/l) 78 184 6 99 121 35
Téng Fe (mg/1) 0,05 0,69 0,43 2,37 0,01 0,03
Téng khoang(g/1) 27.715 25.002 6.745 14.335 26,72 25.755
Bding 2. Ham lutgng H.5 trong sdn phdm khai thdc tai md Rdng dén VSP-02
_ . " Diéu kién van hanh (0,
Vitri Thoi gian thuc hién fip sut (atm) Nhiét d6 (C) H,S (ppm) (% mol)
Dau RP-2 di VSP-02 7,5 30 45 -
Dau RP-3 dén RP-2 Thang 6/2018 6,5 39 1.100 -
Dau RP-1 di VSP-02 7 41,5 700 -
Tank3$S 700-780 1,2
Tank3P 700 08
Slop tank 6S 6.400 - 7.000 -

Ghi chi: Ham igng H S do dugc trong pha khi bén trong cdc duong dng vin chuyén ddu

dién héa [1]. T6c d6 an mon phu thudc vao vat liéu dudng
6ng, ham lugng nudc, cac tac nhan gay an mon trong
nudc (nhu CO,, H,S, vi sinh vat, acid, cdc mudi khoang) va
diéu kién van hanh (nhiét do, ap suat)...

Hién nay, cac mé L6 09-1 dang khai thac & giai doan
tan thu, cudi doi mé. Viéc bom ép nudc tang thu héi dau
dan dén dé ngap nudc ngay cang tang doi véi hau hét
cac moé L6 09-1. Ham lugng nudc déng hanh trong san
phadm van chuyén & cac mo Bach HS, Réng, Thé Trdng va
G4u Trang chu yéu dao déng trong khodng 34 - 82%. Mic
dé ngdp nudc trung binh trong san pham khai thac & cac
gian la 60% [2]. Mét s6 giéng co dé ngap nudc lén dén 89
- 96%, khién qua trinh an mon dién héa cuc bd ngay cang
nghiém trong.

Trong qua trinh van hanh moé nham tang cudng kha
nang khai thac sdn pham cda giéng, Vietsovpetro da ap
dung cong nghé xu ly vung can day giéng, lam sach can
mudi trong cac giéng khai thac bang cac héa phdm cé
nguén géc acid dan dén ham luong mudi khoang trong
nuéc dong hanh khai thac & cac mo c6 xu huéng gia tang.
Bang 1 gidi thiéu két qua xac dinh tinh chat ly hoa cua
nudc dong hanh khai thac & cac cong trinh dau khi tai cac
md Bach H8, Thd Trédng, Rong [31.
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Ham lugng muéi khoang trong nudc déng hanh co
xu huéng ting lam ting do dan dién va tang téc do an
mon kim loai.

Hai tdc nhan gay an mon chinh (H,S,CO,) co mat trong
san phdm khai thac va dang cé xu hudng gia tang trong
thai gian gan day. Trong d6, ham lugng H,S rat cao trong
san phadm khai thac & cac gian RP-1, RP-3 va san phidm
dén tau chiia dau VSP-02 mé Réng. K&t qua xac dinh ham
lugng CO,, H,S trong san phdm khai thac trén cac cong
trinh bién & md Rong cla Vietsovpetro van chuyén dén
tau chdra dau VSP-02 (Bang 2).

Ty 1& nuéc déng hanh cao ciing la nguén géc dé vi
khudn khur sulfate (SRB) c6 khad ndng phat trién manh
trong hé théng cac dudng 8ng van chuyén va trong
thiét bi cong nghé. Nam 2010, Vietsovpetro da thuc hién
khédo sat bén trong cac binh chida trén mot sé gian c6
dinh MSP, CTP-2, CTP-3 va trén tau chiia dau VSP-02 cua
Vietsovpetro [4]. M6t s6 két qua xac dinh SRB dugc tom
tat trong Bang 3.

Két qua & Bang 3 cho thay, tai cac binh chda trén
gian céng nghé trung tam CTP-2, CTP-3, trong cac ham
chidia nudc thai (slop tank) trén tau chda dau VSP-02, noi
c6 nuéc déng hanh kém luu thong va & diéu kién hiém
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Bdng 3. Ham lugng SRB do dugc tai mét s6' cong trinh & mé Bach Ho

T Vi tri mau Vi khuan khit sulfate (CFU/ml) Vi khuan chung (CFU/ml)
Gian cdng nghé trung tam s6 2 (CTP-2)
1 Binh tach 100 m? (BE) 10° 10°
2 Binh téch 10 102
3 Binh tach (-1-3 10 0
Tau chita dau VSP-02
4 Ham cong nghé 106 102
5 Hydrocyclon 10° 0
6 Slop tank 5P 106 102
7 Slop tank 55 10° 10"
Gian cong nghé trung tam s6 3 (CTP-3)
8 Hydrocyclon HC-1-B 10° 10°
9 Binh tach 100 m? (Caission) 106 10°
10 Binh tach V-1-B 10 10'
Tau chita dau VSP-02
11 Hydrocyclon 10* 10’
Bding 4. Thanh phdn héa hoc va co'tinh cia mét sé mdc thép duong dng
Mac thép Thanh phan héa hoc max (%) Luc cang (Tensile) Luc nén (Yield)
C Mn P S Psi < 1000 MPa Psi < 1000 MPa

X52 0,22 1,40 0,025 0,015 66-110 455-758 52-77 359-531

X60 0,22 1,40 0,025 0,015 75-110 517-758 60-82 414-65

X65 0,22 1,45 0,025 0,015 77-110 531-758 65- 82 448 - 565

khi, ham lugng vi khuan rat cao, ham lugng vi khuan
khtr sulfate dao déng tir 104 - 106 té€ bao/ml va cac loai
vi khudn chung (GAB) dén 103 té bao/ml. Nhu vay, nudc
déng hanh cao trong san pham khai thac c6 chia mét
lugng I6n SRB la nguén géc sinh ra H,S va la téc nhan gay
an mon bén trong dudng éng.

2.2, Vit liéu st dung

Cac dudng 6ng ngam van chuyén dau va khi § cacméd
cla Vietsovpetro chil yéu dugc xay dung ti nhiing éng
thép mac CT 20, API Gr X60, X52. Bang 4 la thanh phan hoa
hoc va cac dac tinh ky thuat mét s6 mac thép cltia dudng
éng van chuyén dau & Vietsovpetro.

Cac duong 6ng lap dat & cac moé dau khi cua
Vietsovpetro st dung thép carbon, day la vat liéu khéng
bén an mon déi véi cac luu chat chira cac tadc nhan gay an
mon cao. Tuy nhién, hé théng dudng 6ng ngam L6 09-1
cUa Vietsovpetro dugc Lién bang Nga thiét ké, ché tao véi
vat liéu thép clia Nga co chat lugng rat t6t. BE day thanh
6ng dugc thiét ké vai mic d6 an mon cho phép (Corrosion
Allowance), hé s6 an toan cao, chat lugng dau khi van
chuyén trong duding 6ng tai giai doan dau clia dsi mé rat
tét (gan nhu khéng c6 nudc déng hanh, khi ngot (khéng
c6 H,S) va ham lugng CO, rat nho), do d6 nhiéu dudng

6ng ngam van chuyén san pham giéng dang van hanh
da vuot tudi tho thiét ké. Cac dudng 6ng van chuyén san
pham & cac mé Bach HS va Réng c6 thdi gian van hanh
trén 25 nam dugc trinh bay & Bang 5.

Trong giai doan cudi ctia qua trinh khai thac, dac tinh
chat luu da thay déi so vai giai doan dau va chida nhiéu
tac nhan an mon nén déi véi cac dudng 6ng mdi khi thiét
ké lap dat da dugc xem xét lua chon vat liéu va Ung dung
cac giai phap ky thuat phu hop hon. Thai gian gan day,
cac dudng 6ng van chuyén san phdm giéng & L6 09-1
cUa Vietsovpetro dugc thiét ké va 4p dung co céac I16p pha
ch6ng an mon 3LPE (day 2,7 mm), 16p boc cach nhiét
(khoang 40 mm) va I6p boc bé téng (35 mm). Cac méi
ndi dudng 6ng dugc lam sach dén tiéu chudn St.3 truéc
khi boc bang cuén 6ng HSS (2 mm), sau d6 dugc lam day
bang vat liéu cach nhiét (HDPU foam) dén bé day tuong
duong I6p boc bé téng. Ngoai ra, trudc khi lap dat va dua
vao van hanh, cac dudng 6ng dugc thiét ké va ap dung
béo vé dién hoa bang cac anode hy sinh hinh vanh xuyén
tor hop kim nhém c6 tudi tho thiét ké téi thiu 25 ndm ma
khong can thay thé. Ong diing clia dudng 6ng ngam dugc
béo vé bang hé théng 16p boc 3LPE va I6p boc cach nhiét
néu trén (day 42,7 mm). Vi vay, cac I6p pht chéng an mon
cho cac dudng 6ng mdi clia Vietsovpetro hién nay co chat
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Bdng 5. Mt s duding dng vén chuyén sdn phdm giéng & cdc mé Bach HG va Réng cia Vietsovpetro ¢d thai gian vdn hanh trén 25 ndm

T Pudng dng ngam d u(!r(:gh(:::((r;m) Vit liéu Nam lap dat (hleu(:sl ong A sua(::::)l hanh
Mé Bach H6
1 MSP1 - VSP-01 325x16 (1-20 1986 1.687 10
2 MSP1 - VSP-01 325x16 (1-20 1986 1572 10
3 MSP1 - MSP3 325x16 (1-20 1986 3.370 40
4 MSP4 - MSP1 219x 12 (1-20 1987 3.890 40
5 MSP5 - MSP3 325x16 (1-20 1987 1.005 28
6 MSP4 - MSP6 325x16 (1-20 1988 1.284 30
7 MSP7 - MSP5 325x16 (1-20 1988 1.480 40
8 MSP4 - MSP8 325x16 (1-20 1989 1.030 40
9 MSP1 - MSP8 325x16 (1-20 1989 6.250 40
10 MSP1 - CTP-2 325x 16 (1-20 1989 2.238 40
1 MSP1 - CTP-2 219x 12 (1-20 1989 2.162 160
12 MSP4 - MSP1 325x16 (1-20 1990 7.490 40
13 BK1 - CTP-2 219x 12 (1-20 1990 1.655 40
14 BK1 - CTP-2 219x 12 (1-20 1990 1.709 40
15 (TP-2-VSP-01 325x16 (1-20 1991 3.130 20
16 (TP-2-VSP-01 325x16 (1-20 1991 3.080 20
17 MSP10 - MSP9 323,8x15,9 API-X60 1992 2.440 35
18 MSP5 - MSP10 323,8x15,9 API-X60 1992 2.740 40
19 BK4 - (TP-2 323,8x15,9 API-X60 1993 2.710 34
20 BK4 - (TP-2 323,8x15,9 API-X60 1993 2.700 34
Ma Rong

426x16 API-X60 1992 4.465 26
2 RC1-V5P-03 323,859 API-X60 1992 1.400 26
426x16 API-X60 1992 4.865 26
2 RP1-VSP-03 323,8%15,9 API-X60 1992 1.400 26

luong tot hon so véi cac dudng 6ng thiét ké va lap dat &
giai doan dau.

2.3. Diéu kién vdn hanh cia duéng 6ng ngdm

Piéu kién van hanh (nhu nhiét dé, ap suat, luu
lugng...) la yéu t6 quan trong anh hudng dén toc dé an
mon bén trong cta dudng 6ng. Nhiét d6 cao nhat cda
chéat luu trong duding 6ng ngam L6 09-1 dat 60°C tai cac
c6ng trinh moé Bach HS, Rong, Nam Réng - Doi Méi, Tho
Trdng va dén 65 - 70°C d6i véi mé Ca Tam. Ap suat van
hanh dudng éng van chuyén hén hgp dau khi dao déng &
muc 7 - 25 atm va khoang 40 atm déi véi dudng 6ng van
chuyén dau da tach khi. Théng thudng, diéu kién nhiét do
va ap suat cao sé lam tang thém nguy co an mon kim loai.

Pusng 6ng ngam L6 09-01 cla Vietsovpetro dugc
ché tao tur thép carbon théap, van hanh & nhiét d6 cao, van
chuyén céc san pham khai thac ti giéng véi ham lugng
nudGc cao, chiia cac tap chat CO, HS, khoang, la tac nhan
¢6 hoat tinh an mon rat cao trong cac dudng éng, trang
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thiét bi long giéng, cling nhu trong céac binh chia ctia hé
théng thu gom, van chuyén va xdr ly dau khi tai cac mo
cla Vietsovpetro [5]. Nhiing dudng 6ng va thiét bi trén
cac cong trinh hién hiru da c6 thai gian van hanh lau dai,
muc d6 ngap nudc clia san pham cao (> 60%) [2], sé bi &n
mon nghiém trong bén trong.

Do cac dudng 6ng ngam lap dat tai cac mé Lo 09-1
cUa Vietsovpetro chii yéu khéng c6 hé théng phong va
nhan thoi, cac dudng 6ng khéng dugc lam sach dinh ky
trong su6t qua trinh st dung, vi vay khong cé két qua khao
sat do bé day thanh &ng ciing nhu thiéu cac két qua kiém
tra tinh trang dn mon bén trong cac dudng 6ng ngam.
Do d9, viéc danh gia &n mon dé dua ra cac giai phap phu
hop, kiém tra, kiém soat &n mon 1a can thiét nham dam
bao hoat déng an toan cua toan bd hé théng dudng 6ng
ngam.
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3. Thir nghiém va thuc trang an mon bén trong dudng
6ng ngam van chuyén dau khi caa Vietsovpetro

3.1. Thirnghiém dn mon trong phong thi nghiém

Dé& c6 thé danh gia téc dé an mon bén trong dudng
6ng van chuyén, cac thir nghiém &n mon trong phong thi
nghiém da dugc tién hanh bang phuong phap mat khoi
lugng trén mau thép carbon tuong déng véi mau dusng
6ng va tai diéu kién mé phong tuong tu véi diéu kién van
hanh thuc té. Cac thir nghiém tuan theo tiéu chudn ASTM
G1-03 [6].

Két qua th nghiém dn mon trong phong thi nghiém
trong moi trudng nudc dong hanh dugc lay tai gian c6
dinh RP-3 va tau chra dau VSP-02 8 md Réng trong trudng
hgp khong va 6 st dung chat tc ché dn mon dugc trinh
bay & Bang 6.

Két qua Bang 6 cho thay toc do an mon trong nudc
déng hanh mé Rong khong cé chét tic ché tuong d6i l6n.
Viéc st dung chéat Gc ché an mon sé lam gidm dang ké
muic d& an mon kim loai trong nuéc déng hanh khai thac
3 mo Réng.

Hoat tinh an mon clia nudc via tai mot s6 giéng trude

va sau khi s&r dung acid dé khoi thong viing can day giéng
cing dugc nghién ctu. Bang 7 la mét s6 két qua thu
nghiém xac dinh téc dé dn mon trong nudc dong hanh
truGc va sau khi st dung acid dé x ly vung can day giéng
& mdt s6 giéng clia cdc mé Bach HE va Thé Trang trong
diéu kién nhiét d6 cao va ap suat cao.

Két qua nghién ctu xac dinh t6c d6 an mon (Bang 7)
cho thdy, viéc st dung acid dé xu ly vung can day giéng,
anh huéng dén muc d6 an mon kim loai bén trong long
giéng, cac dudng 6ng va thiét bi clia hé théng thu gom,
van chuyén va x{t ly ddu & cac mé cua Vietsovpetro. Do
do, can xem xét bom dua liéu lugng chat tc ché an mon
déi vai dudng 6ng van chuyén, dac biét 1a trong thai gian
ti€n hanh xtr ly viing can day giéng dé tang cudng khai
thac dau.

3.2. Thirnghiém én mon bén trong cdc duéng 6ng ngam
tai mé Bach H6

Mot s6 tuyén dudng 6ng ngam ngoai khoi da van
hanh lau nam tai mé Bach HS gan day da xady rasucé rori,
dan dén phai tam diing van hanh dé xt ly, gay anh huéng
dén ké hoach khai thac dau va van hanh an toan cac céng

Bding 6. Két qud do tdc do din mon kim loai trong nudc dong hanh mé Rong

LI Mau nudc via T6c dd an mon (mm/nam) Ghi chu
Khong c6 chat tic ché an mon
Nudc dong hanh trén gian RP-3 0,284 Mau théng 5/2018
2 Nudc dong hanh trén gian RP-3 0,238 Mau thang 7/2018
(6 xtrly bang chat tic ché &n mon
3 Nudc dong hanh trén gian RP-3 0,052 Mau thang 7/2018
4 Nudc dong hanh trén gian RP-3 0,142 Mau théng 7/2018
5 Nudc dong hanh dau vao trén tau VSP-02 0,116 Mau thang 6/2018
6 Nudc dong hanh dau vao trén tau VSP-02 0,184 Mau théng 7/2018
Bdng 7. Két qud thir nghiém dn mon trong nudc via trudc va sau khi xit Iy acid & mét s giéng ctia mé Bach H6 va Thé Trdng
. Téc d6 an mon (mm/nam)
m Giéng Mo Trudc khi xit 1§ acid Sau khi xitIf acid
1 Giéng 412 gian BK-3 Bach Ho 0,26 1,68
2 Giéng 20P gian ThTC-2 . 0,11 1,28
3 Giéng 5X gian ThTC-2 Tho Trang 0,12 1,06
Bding 8. Cdc théng s6 kj thudt ciia duong 6ng ngdm van chuyén ddu MSP-11 — MSP-9
m Cong trinh va vi tri céc doan g Namdvavao  Kichthudcong . o sng Mai chit
van hanh (mm)
1 MSP-9 Doan 6ng thang diing 323,4%159
2 Doan 6ng ndm ngang 168,3 < 10,9
3 MSP-11 Doan ng thang diing 1995 168,3 < 10,9 API Gr X60 Dau - khi - nudc
4 Doan 6ng ndm ngang 323,4%15,9
5 Doan 6ng ngam MSP-11 - MSP-9 323,4x159
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Bding 9. Ham lutgng tdc nhdn gdy dn mon bén trong duong dng ddu MSP-11 — MSP-9

Lo Ham lugng tac nhan an mon Ap sudt riéng phan
T Cong trinh Biéukién sutdung (% mol) (MPa)
T(°C) P (Mpa) H,S €0, H,S €0,
1 MSP-9 60 13 0,0021 0,783 0,000027 0,0102
2 MSP-11 60 1,5 0,0024 0,757 0,000036 0,0114
Bdng 10. Két qud khdo sdt bé day thanh dng cdc dogn duding dng ddn ddu MSP-9 — MSP-11
N . Kich thudc duéng dng Bé day thanh 6ng (mm)
T Cong trinh t d ST N
ongtrinhvavitri caccoan ong (mm) Toi thieu Toi da Trung binh
1 Trén MSP9 Poan thfng diing 323,4x159 14,76 15,80 15,13
2 Doan ndm ngang 168,3 % 10,9 7,13 10,52 8,97
3 . Doan thang diing 168,3 % 10,9 9,33 10,82 10,28
4 TrenMSPTI Doan nim ngang 3234% 159 2,48 15,81 14,81
5 Doan dng ngdm MSP-9 - MSP-11 323,4x159 2,61 15,70 10,30

trinh bién. Mot s6 két qua khao
sat thyc trang an mon cla cac
tuyén dudng 6ng sau khi xay ra
su c6, phai diing hoat dong nhu
sau:

- Pudng 6ng van chuyén
dau va khi MSP-11 - MSP-9 mé
Bach H6

* v i =k A

Ném 2018, dudng 6ng van
chuyén san pham khai thac trén
MSP-11 dén MSP-9 phai diing van
hanh sau 22 nam hoat déng do
su €& ro ri. Cac thong tin ky thuat
vé dudng éng va ham lugng cac
tac nhan gady an mon trong chat
luu van chuyén bén trong dudng
6ng dan dau MSP-11 —» MSP-9
dugc trinh bay & Bang 8 va 9.

T | e R
Hinh 1. Bén trong dogn thdng diing trén MSP-9 ctia dudng
dng MSP-9 — MSP-11.

Hinh 2. Bén trong doan ndm ngang trén MSP-9
cla duong dng MSP-9 — MSP-11.

P& kiém tra thuc trang bén

- Hinh 4.lBén trong dogn ndm nédnAg tré; A;ISP-H t,rong dL‘R‘Jng 6ng, 3 doan dutng

cila duténg 6ng MSP-11— MSP-9, 6ng ngam MSP-9 - MSP-11 dugc

st dung dé khao sat, gém 1 doan

6ng ngdm dudi nudc bién va 2

doan & phia trén gian MSP-9 va

MSP-11. Hinh &nh cac doan 6ng

ngang va 6ng ding trén cac gian

MSP-9 va MSP-11 dugc thé hién &
Hinh 1-5.

K&t qua khao sat thuc té bé
day thanh 6ng cac doan dudng
6ng MSP-9 - MSP-11 dugc trinh
bay trong Bang 10.
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Hinh 6. An mon bén trong dudng dng vin chuyén nudc bom ép MSP-8 — MSP-9 tai vi tri 6 gic

Bding 11. Két qud do bé day thanh dng ngdm dan nudc bam ép MSP-8 — MSP-9

Bé day con lai clia thanh dng (mm)

T 3 qi¢ 6 gig 9 gio
Bé day thanh dng theo thiét ké 18,3 mm
1 17,51 9,31 18,12
2 18,02 6,52 18,11
3 17,81 451 17,31
4 18,10 432 18,45
5 17,72 512 17,52
6 17,45 4,62 18,08
7 17,45 6,45 17,85
8 16,15 5,63 17,09
Madi han 17,72 5,12 17,52

| Chét ldng dong 1]

Hinh 7. M6 td qud trinh dn mon dién héa trong ducng dng tai vi tri 6 gid.

Két qua khao sat cho thay, dudng éng van chuyén dau MSP-11 — MSP-
9 bi an mon nghiém trong vai cac hé, 16 4an mon tao thanh & phan day cda
6ng (6 gid) va chu yéu G cac doan 6ng nam ngang. Chat lang dong trong
6ng chi yéu la FeS (sdn pham an mon thép cda dudng 6ng) cé thé gay an
mon dién hoa tai cac khu vuc day 6ng. Phia trén cla day 6ng (3 gid, 9 gid
va 12 gid) dugc bao pha kin béi 16p lang dong paraffin va dau dong, noi
ma hién tuong dn mon khong dang ké. Tai cac vi tri an mon manh nhét sau
22 nam van hanh, bé day thanh 6ng MSP-11 — MSP-9 chi con & muic 2,48 -

7,13 mm va khoang 2,61 mm déi véi doan
6ng ngdm dudi nudc bién. T6c d6 an mon
trong nudc dong hanh ldy tir dudng 6ng
trén gian MSP-11 dugc nghién clu trong
phong thi nghiém & nhiét d6 va ap suat
cao & muc trung binh khoang 0,4 mm/
nam. Trong khi d6, toc d6 &n mon dudng
6ng MSP-9 — MSP-11 theo két qua khao
sat thuc té€ khi do bé day thanh 6ng dao
ddng 6 muic 0,583 - 0,578 mm/nam.

- Dudng éng van chuyén nuéc bom
ép MSP-8 - MSP-9 mé Bach HE

Ngay 12/8/2015, dudng 6ng van
chuyén nudc bom ép tur gian MSP-8 dén
MSP-9 mé Bach H& phai diing hoat dong
do su ¢ sau 21 ndm van hanh. Dé danh
gia muic d6 an mon bén trong doan 6ng
ngam, doan su c6 da dugc cat dem vé bg
dé kiém tra. Hinh dnh dudng 6ng tai vi tri
6 gid thé hién trong Hinh 6.

Két qua do bé day thanh éng thé hién
trong Bang 11. Nhu vay, t6c dé dn mon
bén trong dudng 6ng bom ép nudc MSP-
8 — MSP-9 dao dong trong khoang 0,43
-0,67 mm/nam.

Tuong ty 2 tuyén 6ng dan dau MSP-
11 - MSP-9 va dudng 6ng bom ép MSP-
8 — MSP-9 mo Bach HE, dén nay moét
sO it tuyén dudng 6ng ngam khac cla
Vietsovpetro sau thagi gian dai van hanh
cling gap tinh trang an mon tai & day éng
& vi tri 6 gid va & cac doan cong (bend
riser) phia dudi day bién, gan phia gian
khai thac.
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Cac dudng 6ng ngam cua Vietsovpetro chil yéu khong dugc trang
bi thiét bi phéng va nhan thoi nén khéng thé lam sach ban dau sau khi
két n6i dudng 6ng ngam vao hé théng cdng nghé trén gian va lam sach
dinh ky cac tuyén éng, diéu dé dan dén an mon dién héa trong dudng
6ng tai vi tri 6 gid, ndi co su hién dién cla nudc trong qua trinh van
chuyén chat luu c6 ham lugng nuéc cao.

An mon bén trong dudng 6ng ngadm dugc moé ta theo qua trinh |, I,
Il va IV nhu trong Hinh 7.
K&t qua nghién clru cho thdy xac suat su c6 déi v6i dudng 6ng ngam

van chuyén dau khi dugc thé hién trong Hinh 8.

Déu + Khi + Nudc

Xac suat cac vét thing dau tién tai
doan nay la han 90%

1-30m

Déu + Nudc

Xdc sudt cdc vét thing dau tién tai doan
nay cao hon so vdi céc phan con lai

1-5m
Hinh 8. Nhiing vi tri ciia duong 6ng vdn chuyén san phdm giéng ngodi khoi 6 rii ro dn mon cao.

Hinh 10. Thoi thong minh ding @€ khdo sdt dutng dng.
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T6c d6 an mon bén trong dudng 6ng
bi 4nh hudng nhiéu nhat b&i ham lugng
nudc lang dong va cac tap chat (CO,, H.S,
0,, khoéng chat, SRB...), pH clia nudc, nhiét
do, ap suat va ché do dong chay...

Doi véi dudng 6ng dan dau thé, ché
dé van chuyén cla luu chat trong dudng
6ng la yéu t8 quan trong cé thé han ché
lugng nudc lang dong va giam an mon.
Khi qua trinh dn mon da xay ra, cac san
pham an mon t6n tai dusi dang FeCO, va
FeS két tua trén bé mat trong cda dudng
8ng van chuyén, cling véi cac can paraffin,
asphaltene... lang dong trén dudng éng
lam gidm hiéu qua Uc ché an mon cla chat
Uc ché, c6 thé gay an mon dudi I16p cin va
tao diéu kién cho SRB phat trién.

Viéc khéng lap dat thiét bi phong va
nhan thoi khéng chi dan dén viéc khéng
thé kiém tra tinh trang bén trong dudng
6ng va lam gia tang t6c @6 an mon, ma
con déi mat vai cac phuc tap trong qua
trinh van chuyén dau, khi, hén hop dau khi
nhu tang ap trong hé théng thu gom, van
chuyén san phdm khai thac; tao nut chat
I6ng trong dudng 6ng thu gom khi tir binh
tach bac 1 trén cac gian, tang ap sudt van
chuyén san phdm, nat chatldng trén dudng
van chuyén khi gaslift... gdy &nh huéng dén
cOng tac van hanh cac gian khai thac va cac
cac gian nén khi. Do d6, lam sach dudng
8ng la bién phap hiéu qué giam thiéu an
mon bén trong dudng éng va dam bao an
toan van hanh.

4. Giai phap lam sach va chéng 4n mén
dudng 6ng dan dau

Pé thuc hién ké hoach phat trién dai
han, can xac dinh tinh trang bén trong
clia hé théng dudng 6ng ngam tu do6 co
ké hoach bao dudng stia chira va thay thé
phu hop. Do d6, Vietsovpetro lua chon trién
khai lap dat, thuc hién viéc lam sach va
khéo sat tinh trang bén trong dudng 6ng
bang phuong phép phéng thoi. Hai kiéu
thoi dugc s dung la thoi lam sach va thoi
théng minh (Hinh 9 va 10).
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Viéc phéng thoi d6i véi cac dudng 6ng ci khong dugc thiét ké va
I3p dat hé théng phong va nhan thoi theo thiét ké ban dau la thach
thiic 16n khi d6i mét véi cac rai ro tac thoi trong qué trinh phdng, nhan
thoi va céac su c6 kho ludng khac. Trén co s& nghién clu cac tai liéu
thiét ké duding 6ng, diéu kién van hanh, lich st van hanh va duara cac
gia thiét cling nhu gidi phap du phong trong trudng hop gép su c6,
hé théng phong va nhan thoi da duoc da thiét ké, 1ap dat va tién hanh
phéng va nhan thoi lan dau cho dudng 6ng dau gian MSP-8 — MSP-9
va dudng 6ng dan khi gaslift gian MSP-10 - MSP-9. Hinh 11 la hinh
anh céc thoi lam sach sau khi da dugc st dung lam sach dudng 6ng
ngam MSP-8 — MSP-9.

Pudng 6ng sau khilam sach da dugc tién hanh do bé day thanh
6ng bang thoi théng minh. Két qua dugc thé hién trén Bang 12 va
13 cho thdy bé day thanh 6ng gidm dang ké so véi bé day thanh éng
thiét ké ban dau.

Viéc phong thoi théng minh cho phép xac dinh bé day thanh 6ng
toan tuyén 6ng, cé thé ghi nhan dugc céc vi tri an mon cuc bd, trong
khi cac phuong phap do bé day UTM théng thudng khé thuc hién

- = - s N T
Hinh 11. Cdc logi thoi da st dung dé lam sach duong 6ng ngdm MSP-8 — MSP-9 mé Bach He.

dugc. Két qua khao sat da chi ré doi véi dudng
6ng dan dau gian MSP-8 —» MSP-9 sau 26 nam
van hanh da c6 nhiéu vi tri an mon cuc bé &
phan khong khi véi bé day thanh éng con lai
nhé hon bé day yéu cau téi thiéu, can duoc
stia chlfa. Con phan ngam dudi nudc, bé day
thanh 6ng con lai van I6n hon bé day yéu
ciu t6i thiéu. Déi véi dudng 6ng dan gaslift,
bé day thanh éng nhin chung c6 su suy gidm
dang ké sau 23 nam van hanh, tuy nhién van
nam trong giéi han cho phép nén chua can
stra chita, song can c6 ké hoach kiém tra giam
sat dinh ky, duy tri hiéu qua bom héa pham tc
ché& &n mon dé ddm bao an toan van hanh cho
dudng 6ng.

Trén ca s& kinh nghiém thuc té, trong thai
gian téi Vietsovpetro sé trién khai nghién ctu
va ti€p tuc tu thuc hién phuang an phéng va
nhan thoi dudng 6ng ngam dé tiét gidm chi
phi san xuat va dap tng nhu cau rat 1én vé lam
sach lang dong trong dudng éng.

5. Két luan

Cac tuyén 6ng ngam LO 09-1 cla
Vietsovpetro dugc ché tao bang thép carbon,
lam viéc trong diéu kién ham luong nuéc
déng hanh, cac tap chat an mon ngay cang
cao va cac dudng 6ng da hoat dong lau nam,
tham chi c6 dudng 6ng da van hanh qua tudi
tho thiét ké clia dudng 6ng nén nguy cc an
mon va cac rdi ro do an mon la rat I6n.

Bding 12. Bé day thanh 6ng con lai ciia dutng éng ddu gian MSP-8 — MSP-9 sau 26 ndim vdn hanh

Khoang cach Bé day thanh éng Bé day thanh éng B& dav thanh én Bé day thanh éng
khdosattitMSP-8  Khuvuckhdo sit tithidukhdosat  trungbinhkhdosst  °° :’hié,t & (mf)’ yéu ciu
(m) bang phong thoi (mm) béng UTM (mm) t6i thiéu (mm)
0.62-089 Trén khong khi (MSP-8) 6.06
1,2-4,84 3,68 159 78
2271,83 Dudi nudc 8,38 ' !
3030,23 Trén khong khi (MPS-9) 9,91
Bding 13. Bé day thanh dng con lai ctia dudng dng gaslift gian MSP-10 — MSP-9 sau 23 ndm vdn hanh
Khoang cach Bé day thanh éng Bé day thanh éng Bé day thanh éng Bé day thanh 6ng
khdo sat tir MSP-8 Khu vuc khao sat toi thiéu khdo sat trung binh khao sat theo thiét ké yéu cau téi thiéu
(m) béng phéng thoi (mm) bang UTM (mm) (m) (mm)
0.56 Trén khong khi (MSP-10) Al -
1,26 781 101 127 7,08
225411 Dudi nudc 7117 - ! !
3065,33 Trén khong khi (MPS-9) 717 1,8

DAU KHi - SO 8/2021 33




THAM DO - KHAI THAC DAU KHI

Cac két qua danh gia an mon trong phong thi nghiém
trong nudc déng hanh va két qua quan sat truc quan dugc
thuc hién trén dudng 6ng dan dau khi gian MSP-11 —
MSP-9 cho thay qua trinh an mon xay ra nghiém trong tai
vi tri ddy dudng éng (vi tri 6 gid) nai c6 nudc ngung tu vai
t6c d6 an mon rat 1n, bé day thanh 6ng t6i thiéu con lai
tai day dudng 6ng khoang 2,5 mm. Cac két qua khao sat
dudng 6ng dan nuéc bom ép gian MSP-8 - MSP-9 cling
€6 t6c d6 an mon cuc dai tai day dudng éng do hién tuong
l3ang dong san pham an mon, bé day thanh 6ng t6i thiéu
con lai ctia dudng 6ng con khodng 4,3 mm.

Dé kiém soét hién trang clia dudng 6ng ngam, giam
thi€u an mon dudi 16p cdn va t6i uu hiéu qua cda chat uc
ché& an mon, Vietsovpetro da ti€n hanh thiét ké, 13p dat
va phong thu thoi thanh c6ng cho 2 tuyén 6ng ngam
dan dau khi gian MSP-8 — MSP-9 va dan khi gaslift gian
MSP-10 - MSP-9. Day la du an tu thuc hién dau tién clia
Vietsovpetro va la kinh nghiém hiiu ich dé ti€p tuc trién
khai cho céc tuyén 6ng ngam khac.

K&t qua nghién ctu lua chon va ap dung cac giai phap
khdo sat va han ché an mon da va dang mang lai hiéu qua
trong céng tac chéng an mon trong thuc tién van hanh
mo, ddm béo an toan cho céng tac van chuyén san phdm
bang hé théng dudng 6ng ngam, gilp Vietsovpetro tling
budc danh gia dugc tinh trang hé théng dudng 6ng ngam
cling nhu kip thai dua ra cac gidi phap kinh té - ky thuat dé
tiép tuc duy tri hoat dong clia hé théng dudng 6ng ngam

van chuyén nai riéng va hé théng khai thac, thu gom, van
chuyén va xtr ly sdn pham noéi chung.

Tai liéu tham khao

[1]1 James Speight, Oil and gas corrosion prevention
(1t edition). Gulf Professional Publishing, 2014.

[2] Hryen Txyk KxaHr, “Paspabomka mexHonozuu
mpaHcnopma  Hepmu,  uckmoyarowel  paccioeHue
HAOHXHOCMU 3KCN/Tyamayuu Hegpmenpogooos Ha wesbge
Bbemuam”, nccepTayma Ha COUCKaHWEe YYEHOWN CTeneHn
KaHAmAaaTa TexHnYecknx Hayk, Mocksa, 2000.

[3] Vietsovpetro, “Hoan thién céng tdc chéng dn mon
cho cdc céng trinh ddu khi bién cua Vietsovpetro”.

[4] Weatherford, “Pdnh gid d@é nhiém vi khudn trong
cdcthiét bjctia hé théng thu gom van chuyén ddu tai cdc gian
c6ng nghé trung tam va tau chua dédu cta cua Vietsovpetro”,
1234 109/N-N5SP5-Weathas.

[5] Lekan Taofeek Popoola, Alhaji Shehu Grema,
Ganiyu Kayode Latinwo, Babagana Gutti, and Adebori
Saheed Balogun, “Corrosion problems during oil and gas
production and its mitigation’, International Journal of
Industrial Chemistry,Vol.4,No.35,2013.DOI: 10.1186/2228-
5547-4-35,

[6] ASTM International, “Standard practice for
preparing, cleaning, and evaluating corrosion test
specimens”, ASTM G1-03, 2017.

CORROGION IN SUBSEA PIPELINES AND ANTI-CORROSION SOLUTIONS
TO ENSURE SAFE OPERATION OF VIETSOVPETRO'S OIL AND GAS FIELDS

Tran Van Vinh, Cao Tung Son, Le Dang Tam, Chu Van Luong, Tong Canh Son, Phung Quang Thang

Vietsovpetro
Email: tamld.pt@vietsov.com.vn

Summary

The subsea pipelines of Vietsovpetro’s offshore fields in Block 09-1 were made of carbon steel. These pipelines have been operating in high
content of produced water and corrosive impurities for a long period (many pipelines for over 25 years, which exceed their designed lifetime)
which implies very high risks of leakage. Corrosion tests in the laboratory and visual observation of the actual pipeline samples revealed the
highest corrosion rate at the bottom of the pipelines, and the positions where water or corrosive products accumulate/stagnate. Pig launching
and receiving systems have been designed, installed, and successfully operated in two oil and gaslift pipelines of Bach Ho field to monitor and
control corrosion, clean subsea pipelines to minimise corrosion under deposit layers and optimise the effectiveness of the corrosion inhibitors.

This article analyses the current corrosion inside the subsea pipelines of Block 09-1, the influencing factors, the corrosion mechanism,
and mitigation methods to ensure the safe operation of Vietsovpetro’s oil and gas fields.

Key words: Subsea pipeline, metal corrosion, launch pig, Block 09-1, Vietsovpetro.
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Tom tat

Bai bdo trinh bay két qua nghién ctu va danh gia xtic tac zeolite Y da mao quan cho qua trinh cracking nguyén liéu can dau nang
clia Nha may Loc dau Dung Quat. Két qua nghién ctiu cho thay, sau khi xt Iy acid, kiém & diéu kién toi uu (EDTA 0,1 M va NaOH 0,1 M) va
bén héa bang trao ddi véi ion lanthanum va ammonium, xic téc zeolite Y da mao quan thu dugc ¢d dién tich bé mat mao quén trung
binh dat 140 m?/g, phan bd mao qudn trung binh tap trung khoang 14 nm, tinh chét acid dudc céi thién (2.474 pmol NH,/g). Hoat tinh
clia zeolite Y da mao quan dugc danh gia trén hé thiét bi SCT-MAT (Short-Contact-Time Microactivity Test) clia Grace. Mau xtic tac DMQ-Y
ché tao trén co s zeolite Y da mao quan sau khi giam hoat tinh cho d chuyén héa dat khodng 74% khdi luong, hiéu suat san pham co
|gi nhu xang va propylene dat lan lugt la 48% khai lugng va 7% khdi lugng. So vdi hé xtic tac thuong mai cung loai (GRX-3, Grace), hé
xtc tdc DMQ-Y cho hiéu suat propylene cao han khodng 2% khoi lugng. Két qua nay cho thdy mao quan trung binh trong xiic tac zeolite
Y da mao quan da tang kha nang cracking phan néng thanh cac san pham ¢4 lgi, dong thai han ché su chuyén héa thi cdp khong mong

muon, gitip nang cao hiéu sudt propylene.

Turkhéa: Xiic tac cracking, zeolite da mao quan, FCC, xéng, Nha mdy Loc dau Dung Quat.

1.Patvan dé

Qua trinh cracking xuc tac tang séi (FCC) la qua trinh
chuyén héa quan trong, dugc sir dung rong réi trong cac
nha may loc dau dé ché bién cac phan doan cin ning
cla diu thé thanh cac san phdm co gia tri kinh té cao
nhu: nhién liéu cho giao thong van tai va propylene cho
téng hagp héa dau [1]. Xuc tac cracking (xuc tac FCQ)
dong vai trdo quyét dinh dén hiéu qua hoat déng cla
phan xudng FCC. Xdc tac FCC gobm 2 hgp phan chinh
la pha hoat tinh zeolite Y va pha nén. Zeolite Y 1a thanh
phan quan trong nhat cta xdc tac FCC, chiém khoang tu
10 - 50% khoi lugng xuc tac va quyét dinh chinh dén kha

(Bl A

e Ngdy nhdn bai: 13/6/2021. Ngdy phdn bién ddnh gid va sita chita: 14/6 - 26/8/2021.
i'EI 5 Nady bai bdo dugc duyét déing: 26/8/2021.

nang cracking cla xuc tac cling nhu hiéu suat sdn pham
xang va khi [1, 2].

Thanh céng cua zeolite Y bat nguén tur tinh chat doc
dao cda loai vat liéu nay: hoat d6 acid manh, dé bén thay
nhiét cao va tinh chon loc hinh dang tao ra bgi hé théng vi
mao quan rat dong déu [3]. Tuy nhién, do cac kénh vi mao
quan c6 kich thudc nhd (< 1,3 nm) nén thudng gay ra tré
luc khuéch tan, dac biét I6n khi ché bién phan doan can
dau nang vdi cac phan tt hydrocarbon co kich thudc 16n
[2, 31.Tr& luc khuéch tan lam han ché viéc ti€p can cac tam
acid, tang thai gian luu clia cac chat phan Uing trong cac
kénh vi mao quan, xuc tién cac phan tng thi cdp khong
mong mudn, lam gidm hoat tinh va chon loc clia xtc tac
[2-4].

Dé khic phuc nhugc diém nay cla zeolite Y, vat liéu
zeolite Y da mao quan dugc phat trién bang viéc dua
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thém hé thng mao quan trung binh (2 - 30 nm) vao trong
tinh thé zeolite, gitip qua trinh khuéch tan va tiép can cac
tam acid dugc cai thién. Bén canh d6, thai gian luu clia cac
chat phan tng trong cac kénh vi mao quan zeolite giam
do quang dudng khuéch tan dugc rat ngan véi su cé6 mat
clia mao quan trung binh. Két qua 1a d6 chuyén hoa, hiéu
suat xang va do chon loc olefin nhe tang, hiéu suat cac san
pham khéng mong mudén nhu coke va dry gas giam [4, 5].

Phuang phap ché tao zeolite Y da mao quan dugc ap
dung phé bién la xt ly két hgp acid, kiém dé tach chon loc
mot phan Al va Sira khéi khung mang, hinh thanh cackénh
mao quan trung binh. Uu diém clia phuang phép nay la
don gian, dé thuc hién, hiéu qua tao mao quan trung binh
cao va kha nang nang cong suat Ién quy mé cong nghiép.
Tuy nhién dé thanh céng, phuang phap nay doi héi phai
t6i uu diéu kién bién tinh tuy theo zeolite Y ban dau, yéu
cau clia phan Ung va sdn phdm mong muén [3 - 5].

Muc tiéu cta nghién ctu nay la ché tao va danh gia
hiéu qua xuc tac cla zeolite Y da mao quan trong phan
Ung cracking nguyén liéu can nang ti Nha may Loc dau
Dung Quat. K&t qua clia nghién clu sé la co s& dé tng
dung loai vat liéu nay trong ché tao xuc tac cracking céng
nghiép nham nang cao hiéu qua ché bién nguyén liéu can
nang cho Nha may Loc dau Dung Quat.

2. Thuc nghiém
2.1. Nguyén liéu, héa chdt

Nguyén liéu, hoa chat dugc st dung trong
nghién cdu gom: zeolite NaY (CBV100, zeolyst),
ethylenediaminetetraacetic  acid (EDTA,  aldrich,
98,5%), NaOH (VWR chemicals, 97%), La(NO,),.6H,0
(ThermoFisher, 99,9%), NH,NO, (Gruessing, 99%), LUDOX®
HS-40 (aldrich, 40% khéi lugng SiO,).

2.2. Ché'tao xiic tdc zeolite Y da mao qudn

Quy trinh ché tao zeolite Y da mao quan goém 2 budc:
xt ly acid dé tach bt nhdom khoi khung mang, sau dé xt
ly kiém dé& tach chon loc Si, tao cac kénh mao quan trung
binh [6]. Thi nghiém dién hinh dugc mé ta nhu sau: Ly
150 mL dung dich EDTA 0,1 M cho vao binh cau 250 mL,
gia nhiét [én 80 °C. Sau d6 thém tur tir 10 g zeolite NaY vao,
déng thoi khudy déu. Lap sinh han va tiép tuc gia nhiét &
80 °C trong 6 gid. Két thuc qua trinh x ly acid, mau dugc
loc, rira bang nudc khirion dén pH 7, sau d6 say qua dém
&110°C.

Trong buédc xt ly kiém, chudn bi 150 mL dung dich
NaOH vai néng d6 thay déi tir 0,1 - 0,5 M, gia nhiét & 65

36 DAUKHi - SO 8/2021

°C, thém tir tir 5 g mau zeolite da x{ ly acid vao, déng thai
khuady lién tuc trong 30 phat. Sau d6 tién hanh loc rira dén
pH 7, sdy qua dém & 110 °C. Mau zeolite Y da mao quan
thu dugc sau khi xur ly acid, kiém ky hiéu la NaY-xAT, trong
dé x 1a nong d6 NaOH trong budc xi ly kiém (alkaline
treatment).

DE& nang cao dd bén thay nhiét, mau zeolite Y da mao
quan t6i uu nhan dugc sau khi xt ly acid, kiém (NaY-xAT)
dugc bén hoa bang trao d6iion vdi La** va chuyén vé dang
proton béng trao d6i ion véi NH,*. Thi nghiém dién hinh
dugc mé ta nhu sau: lay 5 g zeolite Y da mao quan (NaY-
XAT) cho vao 100 mL dung dich La(NO,),0,01 M, déng thai
khudy nhe & nhiét d6 phong trong 2 gid. Sau khi két thic
qua trinh trao déi ion, tién hanh loc rira bang nudc khir
ion 2 1an va sdy qua dém & 110 °C. D& tiép tuc loai ion Na*
con lai trong khung mang, mau zeolite sau khi trao d6i v6i
La3* dugc tiép tuc trao déi véi dung dich NH,NO, 0,1 M 3
lan & nhiét d6 phong, sau dé loc, ria, sdy qua dém & 110
°C, nung & 500 °C trong 3 gig, téc dd gia nhiét 5 K/phut.
San pham zeolite Y da mao quan sau khi bén hoa ky hiéu
la LaHY-xAT.

Trudc khi danh gia hiéu qua xuc tac, mau zeolite da
mao quan LaHY-xAT dugc phéi tron véi LUDOX® HS-40
theo ty 1& 50% khoi lugng LaHY-xAT: 50% khoi lugng SiO,
va dugc tao hat bang ky thuat sdy phun trén thiét bi B-290
Mini Spray Dryer cia Buchi (Thuy Si). Diéu kién sdy phun:
nhiét d6 dong khi say 210 °C, t6c d6 dong khi say (35,5 L/
gi®), cong suat nap nguyén liéu 1,26 L/gi¢ (tuong Ung vai
70% cbng suat bom nap liéu). Mau xuc tac thu dugc ky
hiéu 1a DMQ-Y.

2.3. Phuong phdp ddc trung hoa ly

Phé nhiéu xa tia X (XRD) dugc do trén may STADI P
(STOE GmbH) st dung 6ng phat xa CuK_(A = 0,15405 nm;
40 kV). Hap phu vat Iy N, dugc thuc hién trén may Tristar
Il (Micromeritics) tai nhiét do -196 °C. Trudc khi phan tich,
mau dugc nung & 540 °C trong 3 gid. Sau d6 dugc théi N,
lién tuc va gilt & 400 °C trong 260 phut dé loai am trong
mao quan xudc tac bang bd chudn bi mau SmartPrep
(Micromeritics). Dién tich b& mat mao quan trung binh
(Spress) V@ thé tich vi mao quan (Vo) dugc tinh theo
phuang phap t-plot. Tinh chat acid dugc xac dinh bang
phuong phép giai hap phu ammonia theo chuong trinh
nhiét d6 (NH,-TPD) trén thiét bi TPDRO 1100 (Thermo
Scientific). Truéc khi do, mau dugc tién xr ly & 250 °C
trong dong khi argon trong 2 gi¢. Sau dé gidm nhiét dé
vé 120 °C va tién hanh hap phu ammonia trong 10 phut.
Qua trinh giai hap phu dugc thuc hién bang cach nang
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nhiét d6 tir 120 °C l1én 550 °C véi téc d6 nang nhiét 10 K/phut,
va gilf @ nhiét d6 nay trong 1 gi&. Phan tich ham lugng nguyén
té dugc thuc hién trén may Optima 2000DV (PerkinElner). Mau
nghién cliu dugc hoa tan hoan toan bang hon hgp acid HNO,-
HCI-HF dam dac (theo ty 6 3 mL: 2 mL : 1 mL tuong Ung) si
dung 16 vi séng chuyén dung (OneTouch, CEM) dé gia nhiét &
210°Ctrong 15 phut.

2.4. Bdnh gid hoat tinh xtc tdc

Hoat tinh clia xtc tac DMQ-Y ban dau (fresh) va sau khi
giam hoat tinh (steamed) dugc danh gia trén hé thiét bi SCT-
MAT ctia Grace Davison, s&r dung mau nguyén liéu can nang tu
Nha may Loc ddu Dung Quét. D€ giam hoat tinh, mau xuc tac
DMQ-Y ban dau dugc xt ly v6i hoi nudc & 732 °C trong 6 gid.
Diéu kién phan tng: ty lé xdc tac/dau = 2 g/g, nhiét d6 520 °C,
thai gian phan ting 12 giay. O nhiét d6 cao, phan ting cracking
xay ra tao cac san pham déu & pha haoi. Sau dé hai san pham
dugc lam lanh, phan tach va thu héi trong bé thu sdn phdm nhd
tac nhan lanh 1a dong khéng khi ¢ 18 °C. San pham sau phan
ng gém pha hydrocarbon léng (C,,) va hydrocarbon khi (H,,
¢, -C).San phdm 1dng dugc phan tich thanh phan théng qua
thiét bi phan tich sac ky chung cat mé phong (Simdis GC-7890,
Agilent) theo tiéu chudn ASTM D 2887 xac dinh ty 1& % khéi
lugng cac phan doan xang, LCO (light cycle oil), HCO (heavy
cycle oil) va san pham khi dugc phan tich trén thiét bi sdc ky khi
hydrocarbon (RGA GC-7890, Agilent) theo tiéu chudn ASTM D
1945-3. Sau phan (ng, xuc tdc mat hoat tinh do c6c sinh ra va
bam Ién bé mat xuc tac; lugng coc nay dugce thu héi va phan
tich khéi lugng bang thiét bi hdng ngoai do ham lugng carbon
(CS600, Leco) theo tiéu chuan ASTM E 1915.
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LA l e 1 I nLu. " .NaY_O,sAT

b o

Cudng do (a.u.)

ST T S R L

._JI_J._] ] N I.J [T . NaY

T T T T T T T

5 10 15 20 25 30 35
26 (do)

T T

T T
40 45 50 55 60

Hinh 1. Pho' XRD cia cdc mdu zeolite NaY sau khi xir Iy acid, kiém.

D6 chuyén hoa (% ki) = 100% - (%kI ., + %k

HCO)

Trong do:
%kl __: Ty 1& khéi lugng cta phan doan LCO c¢6

Lco*

nhiét dé séi tir 216 - 360 °C;

%kl : Ty lé khéi lugng cta phan doan HCO cé

HCO*
nhiét do séi lén hon 360 °C.
Hiéu suat san pham la ty 1& (%) gilta khéi lugng
san pham (khi, xang, LCO, HCO, c&¢) trén nguyén liéu,
dugc tinh theo cong thuc sau:

X 100%

Nguyén liéu

Y =M/M
Trong dé:

Y.: Ty 1é khéi lugng ctia san pham thur i;
M. Khéi lugng ctia san pham thuri;

M : Khéi lugng nguyén liéu.

Nguyén liéu®
3. Két qua va thao luan

3.1. Nghién ctiu bién tinh zeolite NaY thanh zeolite
Y da mao qudn

DPé dua mao quan trung binh vao trong tinh thé
zeolite Y thi budc dau tién phai loai b6t nhém trong
khung mang. Nguyén nhan la do mat &6 nhém trong
khung mang cao sé hinh thanh I6p mang hydroxide
nhom béo vé&, ngan can qua trinh tach Si bang ion
OH- khi xtr ly kiém [3]. C6 nhiéu phuang phap loai
nhém cho zeolite Y, phé bién la xt ly bang hai nudc
va st dung acid hiiu co. Viéc xtt ly bang hoi nudc doi
hoi phai trao déi ion trudc dé gidm ham lugng ion
Na* vé ngudng dudi 1% khéi lugng do ion Na* sé xtc
tién phan (ng thay phan Si-O lam sap cau truc khi
steaming [1, 3]. S dung acid hitu ca nhu EDTA dugc
ap dung kha nhiéu trong nghién ctu do day la acid
h{tu co cé kha nang tach chon loc Al va it anh hudng
dén cau tric tinh thé zeolite NaY. Két qua nghién ctiu
trudc day ctia nhém tac gia cho thdy, & diéu kién t6i
uu c6 thé loai khodng 50% nhom khoi khung mang
ma van cd ban gilt dugc cau tric tinh thé cla zeolite
NaY. Sau khi xtr ly acid, ty s6 Si/Al tang Ién 5,6 tir 2,8
cUa zeolite NaY ban dau. Tuy nhién, dién tich bé mat
mao quan trung binh chi tang nhe (46 m?/g), chiing
té su hinh thanh mao quan trung binh con han ché
[6]. Do d6, trong nghién ctiu nay, mau zeolite sau khi
dugc xt ly vai acid dugc ti€p tuc xir ly véi NaOH & cac
néng doé khac nhau dé tach mot phan Si khéi khung
mang, giup gia tdng su hinh thanh va phat trién mao
quan trung binh.
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Anh huéng cta qua trinh xi Iy acid, kiém dén cau tric tinh
thé dugc nghién ctiu bang phuang phéap XRD, két qud dugc
thé hién trong Hinh 1. C6 thé thdy, khi x{ ly véi NaOH & néng
dé thap (0,1 M va 0,3 M) thi cau truc tinh thé it bi anh huéng,
dugc minh chiing qua phé dé XRD clia 2 mau NaY-0,1AT va
NaY-0,3AT véi cac peak ddc trung clia NaY véi cudng do 16n,
dudng nén phang. Tuy nhién, khitang ndbng dé NaOH 1&n 0,5 M
thi cudng do6 peak gidam, dudng nén cao, chiing té cdu tric tinh
thé bi pha hiy kha manh. Theo nghién ctu cta Verboekend va
cdng su [3], zeolite NaY tiéu chudn c¢6 ham lugng nhom trong
khung mang Ién thudng rat bén trong maéi trudng kiém ngay
ca khi xtt ly 8 ndbng dé 5 M. Tuy nhién, sau khi tach mét phan
nhém trong khung mang bang xt ly thay nhiét véi hoi nudc
hodc xu ly véi acid thi cdu tric tinh thé tré nén kém bén trong
moi trudng kiém. Nhu vay, su pha vé mot phan cdu trdc tinh
thé& clia mau NaY-0,5AT c¢6 thé gidi thich do budc xur ly acid da
lam gidm 50% ham lugng nhém trong khung mang [6] dan
dén cdu truc tinh thé NaY tré nén kém bén khi xt ly & néng
dd NaOH cao (0,5 M). Do d06, budc xt ly kiém can thuc hién &

400

NaY-0,1AT

300 +

200

Vads, (cm3/g)

100

NaY-0,3AT
NaY-0,5AT

T T T T T
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Hinh 2. Duong ddng nhiét hdp phu cia cdc méu zeolite NaY sau khi xit Iy acid, kiém.

néng do thap (0,1 - 0,3 M) dé han ché su pha v& cdu
trac tinh thé.

Su hinh thanh mao quén trung binh sau khi xtr ly
acid, kiém dugc chiing minh bang ky thuat hap phu
vat ly N, két qua trinh bay trong Hinh 2 va Bang 1.
Mau zeolite NaY ban dau c6 dudng ddng nhiét hap
phu dién hinh loai |, dic trung cda vat liéu vi mao
quan, khéong cdé mat clia mao quan trung binh. Sau khi
xt ly acid va kiém, cac mau NaY-xAT déu cho dudng
dang nhiét hap phu loai | + IV véi vong tré gidi hap
phu dac trung trong khoang é&p suat tuang ddi ti 0,4
- 0,8, chiing t& mao quan trung binh da hinh thanh.
Tuy nhién, so v6i 2 mau NaY-0,1AT va NaY-0,3AT bién
tinh & ndng dé NaOH thap, mau NaY-0,5AT xt ly trong
mai trudng ki€m manh c6 dung lugng hap phu giam
manh, c6 thé do ciu tric tinh thé bi pha hay mét
phan nhu chiing minh bang ky thuat XRD.

Két qud phan tich dién tich bé méat va thé tich
mao quan cla cac mau zeolite bién tinh dugc téng
hop trong Bang 1. C6 thé thdy mau NaY c6 bé mit
téng 16n nhat, khodng 900 m?/g, tuy nhién dién tich
bé mat ngoai lai nho nhat (32 m?/g). Sau khi xdr ly acid,
kiém, cadc mau zeolite NaY-xAT cho dién tich bé mat
mao quan trung binh tang manh, dat tu 114 - 137
m?/g, cao gap khoang 3 lan so v&i mau NaY thuong
mai ban d4u. Tuy nhién, dién tich bé mat téng va dién
tich vi mao quan cé xu huéng giam sau khi x{r ly acid,
kiém trong d6 giam manh nhat la & mau NaY-0,5AT
vGi muic giam lan lugt 1a 64% va 78% so vSi mau Na.
Thé tich vi mao quan cla mau NaY-0,5AT chi con
0,073 cm?/g. K&t qua nay mot lan nira ching té xtly 6
moi trudng ki€ém manh da pha hay phan I6n cau tric
tinh thé clia zeolite NaY. So véi mau NaY-0,1AT, mau
NaY-0,3AT c6 dién tich bé mat mao quan trung binh
tang thém khoadng 20 m?/g nhung dién tich bé mat
vi mao quan giam hon 80 m?/g. VSi muc tiéu han ché
su pha v& cau tric tinh thé zeolite (dién tich bé mat
vi mao quan) khi dua mao quan trung binh vao tinh
thé NaY, mau NaY-0,1AT dugc xem la t6i uu va dugc
st dung cho céc nghién ctu tiép theo.

Bdng 1. Dién tich bé mdt va thé tich mao qudn cda cdc mau NaY sau khi xir Iy acid, kiém

Mau xiic tac zeolite Smeso (M?/g) Smicro (M?/g) Seer(m%/g)
NaY 32 869 901
NaY-0,1AT 114 499 613
LaHY-0,1AT 140 382 522
NaY-0,3AT 134 415 549
NaY-0,5AT 137 184 321

S V__:Digntich bé mqt va thé tich mao qudn trung binh; S_ V- Dién tich va thé tich vi mao qudn; S

mesd " meso micrd "~ micro
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Vmeso (msg) vmi(ro (msg) Vt (ng)
0,041 0,327 0,368
0,271 0,194 0,465
0,274 0,150 0,424
0,258 0,162 0,420
0,153 0,073 0,226

oy V;: Din tich va the tich téng.
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Hinh 3. Duting ddng nhiét hdp phu/gidi hdp phu va phdn bd mao qudn cta mdu NaY-0, TAT va LaHY-0, TAT.
3.2. Nghién ciru bén héa zeolite Y da mao quén
dé ing dung lam xuic tdc cho qud trinh FCC
Zeolite Y da mao quan ché tao bang phuong
phap xur ly acid kiém c6 dé bén thlay nhiét kém
[3, 6]. Do d¢, dé tng dung lam xuc tac cho qua |
trinh FCC, zeolite Y da mao quan can phai bén hoa = | LaHY-0.1AT
bang trao déi véi ion dat hiém va chuyén vé dang o [ e e
proton. Trong nghién clu nay, mau zeolite sau £
khi xtr ly acid, kiém & diéu kién t6i uu (NaY-0,1AT) S
dugc chon la mau zeolite Y da mao quan dai dién
dé nghién ctiu nang cao do bén thy nhiét va hoat LJ I L_._ L[_
; ; ; NaY-0,1AT
tinh b&ng céch trao ddi véi ion La** va NH,* theo Lo e L-J- e e
quy trinh da phat trién & nghién cltu truée [6]. — . i i i : . i . i
Anh hudng ctia qua trinh bén hoa dén cau tric va 5010 15 20 25 30 35 40 4 50 5 60
tinh chat x6p cula zeolite dugc nghién ctu bang 26 (do)

phucng phap XRD va BET. K&t qua ducc thé hién
trong Hinh 3 va 4, Bang 1.

T Hinh 3a, c6 thé thay sau khi trao déi ion lan
lugt véi La** va NH,*, mau xuc tac thu dugc LaHY-
0,1AT cho dudng ddng nhiét hdp phu tuong tu
nhu mau NaY-0,1AT, nhung dung lugng hap phu
gidm nhe, c6 thé do cau truc tinh thé bi dnh huéng
b&i qua trinh nung mau & nhiét dé cao. Phan bé
mao quan trung binh theo BJH dugc trinh bay
trong Hinh 3b. Sau khi bén hoa, mau LaHY-0,1AT
c6 phan bé kich thudc mao quén tap trung tai
14 nm, 1én hon so véi mau NaY-0,1AT ban dau

Hinh 4. Phd XRD cia cdc mdu NaY-0, TAT v LaHY-0, TAT.

(khodng 10 nm). Dién tich bé mat mao quan trung binh ciing
tang lén 140 m?/g (Bang 1). K&t qua nay chiing td mét lugng mao
quan trung binh da dugc hinh thanh thém trong qua trinh trao
dé8i ion. Theo Sato et al. [7], trong qua trinh trao déi ion di kém
nung mau & nhiét dé cao sé xuc ti€n qua trinh khit nhém va lién
két cac ion nhdm ngoai mang, dan dén hinh thanh thém cac mao
quan trung binh. Tuy nhién, qua trinh nay thudng dan dén su suy
gidm dd tinh thé nhu két qua phan tich XRD trén Hinh 4. Cudng
d6 cac peak nhiéu xa & goc 16n (26 > 10°) cla mau LaHY-0,1AT
gidm kha manh so v&i mau NaY-0,1AT (trudc khi trao d6i ion va
nung). Song cac peak dic trung van thé hién sic nét, duding nén
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thap va phang ching té ciu tric tinh thé clla mau LaHY-0,1AT
van ¢ ban dugc bao toan.

Tinh chéat acid cda xdc tac déng vai trd quan trong trong
qué trinh cracking hydrocarbon. Phan I6n cac phan (ng
cracking hydrocarbon dugc xuc tién bai tdm acid theo co
ché& ion carbonium. Do d6, anh hudng clia qua trinh bén héa
dén tinh chat acid dugc déc trung bang ky thuat giai hap phu
ammonia theo chuong trinh nhiét do (NH,-TPD) két hop véi
phan tich thanh phan nguyén t6 bang phuong phép ICP-OES.
NH,-TPD cung cdp cac thong tin vé do acid téng va dé6 manh
cla cac tadm acid. ICP-OES cung cap théng tin vé thanh phan
nguyén t6 nhu ham lugng La, Na, ty s6 Si/Al. Dy la cac thong
s6 anh huéng chinh dén tinh chét acid cla zeolite. Két qua
dugc trinh bay trong Hinh 5 va Bang 2.

Hinh 5 cho thay mau zeolite da mao quan sau khi xt ly acid,
kiém NaY-0,1AT c6 chira cac tam acid yéu va trung binh véi mot
peak giai hap phu réng, tap trung & khoang 280 °C. Sé lugng
tam acid dugc tinh toan tur dién tich peak giai hdp phu nhan
v3i hé s6 chudn. K&t qua cho thady mau NaY-0,1AT ¢6 s6 luong
tam acid kha nhd, khoang 1.098 umol NH./g. Két qua nay la
phu hop do mau NaY-0,1AT chua chuyén vé dang proton (H)
nén tinh chat acid kém ca vé luc va s6 lugng tam acid. Két qua
phan tich thanh phan nguyén t6 cho thdy mau NaY-0,1AT van
chura trén 5% khdi lugng Na trong tinh thé dan dén sé lugng
tam acid thap do khi Na* bu dién tich trong khung mang thi
khong tao ra tam acid [1, 3].

Sau khi bén héa vai La va chuyén vé dang proton
(H), tinh chat acid ca mau LaHY-0,1AT dugc cai thién
manh mé ca vé luc va s6 lugng tdm acid. TU Hinh 5, c6
thé thdy dudng giai hap phu NH,-TPD clia m&u LaHY-
0,1AT thé hién 2 peak gidi hap phu & khodng 250 °C
va 390 °C tuong Ung véi tam acid yéu va manh. S
lugng tam acid téng tang vot, dat 2.474 umol NH./g,
gap hon 2 1an so vai mau trudc bén héa NaY-0,1AT
(Bang 2). Két qua phan tich thanh phan nguyén té
cho thdy, ion La* va NH,* chu yéu dugc trao doi
vGi ion Na* trong khung mang dé hinh thanh céac
tdm acid trong khi ty s6 Si/Al gan nhu khéng bj anh
hudng (khoadng 4 - 4,1). Diéu d6 ching t6 quy trinh
trao d6i ion ap dung la hiéu qua, gitp loai bd ion Na*
vé khoang 0,4% khéi lugng va tang cudng tinh acid.

Nhu vdy, da ché tao va bén hda thanh cong
zeolite Y da mao quan phu hgp cho muc dich tng
dung lam xuc tac cracking cong nghiép. Budc ti€p
theo, nhdm tac gid sé danh gid hiéu qua xuc tac cla
mau zeolite da mao quan LaHY-0,1AT trong qua trinh
cracking can dau nang ctia Nha may Loc dau Dung
Quit.

3.3. Dbdnh gid hoat tinh xuc tdc

Pé danh gia hiéu qué xuc tac cla zeolite Y da
mao quan, mau LaHY-0,1AT dugc phéi trén va tao
hat v&i chét nén tra la SiO, v6i ty 1& 50% LaHY-0,1AT:
50% Si0,. Mau xuc tac thu dugc ky hiéu la DMQ-Y va
hoat tinh xtc tac chia DMQ-Y sé phan anh truc tiép

T 600
hiéu qua cracking clia zeolite Y da mao quan do chat
L 500 nén tro khéng cé hoat tinh. Két qua dac trung cho
LaHY-0,1AT " % f et A ar A s ax
,.\J thay mau xuc tdc DMQ-Y c6 dién tich bé mdt tong
'( : B oA ’ N ~ 2 Y
/ T 400 (Sge;) va dién tich bé mat mao quan trung binh (S__ )
a { e \\x S dat khoang 273 m?/g va 127 m%g, tuong duong véi
= / NaY-0,1AT x'\ - 300 = mau xuc tdc GRX-3 cla Grace phat trién trén co s§
= A = zeolite Y da mao quén (S, =350 m?/gvasS__ =100
= = meso i
200 m?/g) [8]. Phan Ung dugc thuc hién trén hé thiét bi
SCT-MAT, st dung nguyén liéu can nang cta Nha
100 may Loc dau Dung Quadt, ty Ié xic tac/nguyén liéu
2 g/g, nhiét dé phan ting 520 °C. K&t qua dugc téng
1] L] T T T 0 2
0 1,000 2,000 3.000 4,000 hop trong Bang 3.
Thai gian gidi hap phu (giay) Bang 3 cho thay mau xuc tdc DMQ-Y cé hiéu qua
Hinh 5. Dudng gidi hdp phu ammonia ctia mdu NaY-0, TAT va LaHY-0,1AT. cracking t6t v8i mau nguyén liéu can dau nang. Do
Bding 2. Thanh phdn hda hoc va tinh chdt acid ciia cdc mdu zeolite Y da mao qudn trudc va sau khi bén héa
Mau xiic tac zeolite Si/Al (mol/mol) Na (% khéi lugng) La (% khéi lugng) Acid tdng (pmol NHs/g)
NaY-0,1AT 4,0 5,1 0 1.098
LaHY-0,1AT 41 0,4 2,78 2474
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Bding 3. Két qud ddnh gid hiéu qud xiic tdc DMQ-Y vdi mdu nguyén ligu cdn ddu ndng tir Nha mdy Loc ddu Dung Qudt

Mau xiic tac Fresh DMQ-Y

Do chuyén héa (% khdi lugng)
Khi kho (% khoi lugng)

LPG (% khéi lugng)

Propylene (% khéi lugng)
T6ng khi (% khéi lugng)

Xang (% khai lugng)

LCO (% khoi luong)

HCO (% khdi lugng)

(€6c¢ (% khdi lugng)

chuyén hoéa ctia madu DMQ-Y ban dau (fresh) dat khoadng
80% khéi lugng. Sau 6 gid xt ly thay nhiét & 732 °C trong
100% hoi nudc, dé chuyén hda gidm xudng con 74%
(steamed), tuong Ung véi muc gidm chi khodng 7,5%.
Két qua nay ching té hiéu qua bén hoa zeolite Y da mao
quan da phat huy tac dung, gilp nang cao dé bén hoat
tinh trong diéu kién thay nhiét khac nghiét. Dang chay la
dé chuyén hoéa cao clla mau DMQ-Y, ca fresh va steamed,
la do kha nang cracking phan doan nang (HCO). Thuc
té, hiéu suat HCO cula xuc tac fresh va steamed DMQ-Y
chi con lan luct 1a 5,5 va 9,9% khai lugng. Theo két qua
nghién ctiu clia Garcia-Martinez et al. [4, 8] trén hé xUc tac
da mao quan GRX-3, viéc dua thém hé théng mao quan
trung binh vao trong tinh thé zeolite Y da gitp cai thién
su khuéch tan phan tir va tang kha nang cracking phan
nang (bottoms), qua d6 nang cao hiéu qua xuc tac khi th
nghiém tai Nha may Loc dau CountryMark (My). Nhu vay,
hiéu qua cracking vugt trdi cla mau xdc tdc DMQ-Y c6 thé
dén ti su c6 mat cla mao quan trung binh va tinh chat
acid dugc cai thién cla zeolite Y da mao quan.

Xét vé mat hiéu sudt san phdm, cé thé thdy xuc
tdc DMQ-Y ban dau (fresh) cho hiéu suat xang, LPG va
propylene dat lan lugt khodng 50% khéi lugng, 26% khoi
luong va 7% khoi lugng. Sau khi giam hoat tinh, hiéu
suat xang va LPG gidm khoang 2 - 3 don vi trong khi hiéu
suat propylene gan nhu khéng déi. Bang cha y la hiéu
suat propylene cta xuc tdc DMQ-Y kha cao so vd&i dong
xuc tac FCC thuong mai (GRX-3, hiéu suat propylene dudi
5% khoi lugng) [1, 8]. K&t qua nay chiing to su c6 mat cla
mao quan trung binh da giup qua trinh khuéch tan phan
t’r dugc cdi thién. Cac phan t& propylene hinh thanh sé
nhanh chong dugc khuéch tén ra khoi xuc tac, han ché
dugc cac qua trinh chuyén héa thi cap khéng mong
muén va do dé hiéu suat propylene ting so vai xuc tac
FCC thong thudng.

Steamed DMQ-Y
80,66 74,27
1,63 1,25
25,82 21,87
7,03 6,90
27,45 23,12
49,60 47,95
13,86 15,79
5,48 9,94
3,61 3,19
4. Két luan

Trong nghién ctu nay, zeolite Y da mao quan da duoc
ché tao thanh cong bang phuong phap xtr ly acid, kiém va
bén hoéa bang trao ddi ion vdi lanthanum va ammonium.
Diéu kién téi uu dé tao mao quan trung binh 1a x ly mau
NaY trong dung dich EDTA 0,1 M d€ tach bét Al trong
khung mang, sau dé xt ly trong dung dich NaOH 0,1 M
dé tach chon loc Si, hinh thanh cac kénh mao quan trung
binh. San pham zeolite Y da mao quan cé bé mit mao
quan trung binh dat 140 m?/g, phan bé mao quan trung
binh tap trung khoadng 14 nm, tinh chat acid dugc tang
cudng (2.474 umol NH,/g). Két qua danh gia hoat tinh xuc
tac cho thay, xic tac DQM-Y ché tao trén co sé zeolite Y da
mao quan gilp nang cao kha nang cracking phan doan
can ndang nho su cé mat clia mao quan trung binh va tinh
chat acid dugc cai thién. Bong thai, su c6 mat ctia mao
quan trung binh ciing gitp han ché cac phan ng thi cap
khong mong muén, giip nang cao hiéu suét propylene.
DO chuyén hoéa sau khi gidm hoat tinh dat khoang 74%
kh&i lugng, hiéu sudt sdn phdm c¢é lgi nhu xdng va
propylene dat lan luot la 48% khéi lugng va 7% khdoi
lugng. So véi dong xuc tac FCC cung loai nhu GRX-3, xic
tac DMQ-Y gilp tang hiéu suat propylene thém khoang
2% khoi lugng. Két qua nay cho thdy zeolite Y da mao
quan la loai vat liéu tiém nang dé ché tao xuc tac cracking
cdng nghiép nham nang cao hiéu qua cracking nguyén
liéu can dau nang ctia Nha mdy Loc dau Dung Quat.

L&i cdm on

Nghién ctu nay dugc tai trg bsi Bo Khoa hoc va Céng
nghé théng qua nhiém vu theo Nghi dinh thu véi Cong
hoa Lién bang Duic, Ma s6: NDT.43.GER/18.
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PREPARATION OF HIERARCHICAL Y ZEOLITE CATALYSTS FOR IMPROVED
PERFORMANCE IN THE FLUID CATALYTIC CRACKING OF RESIDUES
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Summary

The results of preparation and catalytic evaluation of hierarchical Y zeolite catalysts in the catalytic cracking of residues from Dung
Quat refinery were reported in this paper. The hierarchical Y zeolite prepared by optimised acid-base treatments (0,1 M EDTA and 0,1 M
NaOH) and stabilised by ion exchange with lanthanum and ammonium ions exhibited a large mesoporous surface area of ca.140 m%/g,
pore size distribution centred at ca.14 nm and improved acidity (2,474 umol NH,/g). A prototype industrial cracking catalyst (DMQ-Y)
was formulated from the hierarchical Y zeolite, and its performance was assessed on a SCT-MAT (short-contact-time microactivity test)
unit licensed by Grace. The steamed DMQ-Y catalyst exhibited a conversion of ca. 74 wt.% and yields of gasoline and propylene of ca.
48 wt.% and ca. 7 wt.% respectively. Compared to the commercial, analogous FCC catalyst (GRX-3, Grace), DMQ-Y increased the yield of
propylene by 2 wt.%. These findings suggested that the presence of mesoporosity in the hierarchical Y zeolite on the one hand enhanced
the cracking of bottoms into valuable products, on the other hand it suppressed undesired secondary transformation of formed products,

enabling a superior yield of propylene.

Key words: (racking catalyst, hierarchical zeolite, FCC, gasoline, Dung Quat refinery.
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Tom tat

Lién doanh la hinh thitc hgp tac kinh té cd thé khai thac lgi thé, kinh nghiém va nqudn luc ctia doi tac. DE t6i uu hiéu qua ca md hinh
lién doanh, viéc dam phan, thiét Iap cac diéu khodn va o ché quan Iy lién doanh can dugc can nhac ki ludng ngay tir dau, néu khong lam
t0t ¢d thé gay ra thiét hai cho doanh nghiép sau khi du an dugc trién khai.

Bai viét gidi thiéu cac hinh thiic lién doanh phd bién ap dung trong linh vuc loc dau va mé hinh dién hinh dugc cong ty dau khi quc
t€ ap dung, d6 la md hinh lién doanh cia Nha méy Loc dau Bayernoil. M6 hinh nay c6 thé ap dung d€ quan Iy hoat ddng loc dau ciing nhu

cac du an lién doanh khac ¢ von dau tu [6n & Viét Nam.

Tur khéa: Mo hinh lién doanh, Nha mdy Loc dau Bayernoil, Cong ty TNHH Loc héa dau Nghi San (NSRP).

1. Giéi thiéu

Hoat dong loc dau doi hoi von dau tu I6n, cdng nghé
cao va phuc tap, yéu cau quan ly van hanh nghiém ngat va
nhan sy trinh d6 cao. Bling trudc rao can vé ty 1é sé hiru cia
doanh nghiép nuéc ngoai tham gia vao hoat dong loc dau
va phan phéi sdn pham dau khi & nudc sé tai, hinh thic lién
doanh (joint ventures) da dugc cac cong ty dau khi sirdung
lam céng cu dé thuc hién chién lugc gia nhap va phat trién
thi trudng mdi. Dén nay, muc tiéu lién doanh trong linh vuc
nay da cé nhiéu thay déi, tan dung cac diém manh, vi thé
canh tranh clia déi tac nhu: thuong hiéu uy tin, trit lugng
dau khi déi dao, dia diém san xudt thuan lgi, nang luc té
chuic hiéu qua, cdng nghé tién tién. Vi cac cong ty dau khi
nha nudc, ngoai muc tiéu ting quy mo, bé sung ngudn vén
va chia sé rdi ro thi hgp tac con véi mong muén thuc day
chuyén giao c6ng nghé va xay dung nang luc chuyén mén
va quan ly tir cdc cong ty dau khi quéc té [1].

Cac hinh thuc lién doanh co ban trong hoat déng loc
dau [2], thé hién rd cadc muc tiéu va pham vi lién doanh
phu hgp vai chién lugc téng thé cia cac bén tham gia lién
doanh (Bang 1).

[l
# S Ngay nhdn bai: 15/7/2021. Ngay phdn bién ddnh gid va siia chita: 15 - 28/7/2021.
%, Ngay bai bdo dugc duyét ddng: 12/8/2021.

E i

Cho dén nay, hinh thuic lién doanh dugc cac céng ty
dau khi quéc té 4p dung phd bién, dic biét déi véi cac
nha may loc dadu & chau Au, 12 mé hinh lién doanh dai
tac chién lugc san xuat. Cac nha may loc dau quan ly van
hanh theo hinh thuc lién doanh san xuat nhu:

- Lién doanh Nha mady Loc dau Bayernoil
Raffineriegesellschaft mbH (Bayernoil) tai Cong hoa Lién
bang Dlc, lién doanh giita cac bén gém Eni (20%), Varo
Energy (51,43%) va Rosneft (28,57%). Céng suat 10,3
triéu tan dau thé/nam. Cac san pham chinh la LPG, xang
RON95/98, diesel, Jet A-1/Kerosene, Heating Qil (solid
fuel), bitumen va polypropylene [3, 4].

- Lién doanh Nha méy Loc dau PCK Raffinerie GmbH
tai Cong hoa Lién bang Duc, cac doi tac gom: Rosneft
(54,17%), Eni (8,33%) va Royal Dutch Shell (37,5%), du
kién thuong vu Royal Dutch Shell ban toan bd c¢é phan
cho Alcmene GmbH (thudc Liwathon Group) hoan thanh
trong nlra cudi nam 2021 [5]. Cong suat 11,6 triéu tan dau
thoé/nam. Céc sdn pham chinh 13 xang, diesel, FO, LPG,
bitum, kerosene, luu huynh, aromatics (benzene, toluene,
xylene). PCK la mot trong nhirng nha may loc dau dau tién
& Duc st dung nhién liéu sinh hoc va la nha san xuat cac
thanh phan nhién liéu sinh hoc chét luong cao [3, 41.

- Lién doanh Nha may Loc dau MiRO tai Cong hoa
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Hinh thiclién doanh

Déi tdc chién lugc

Déi tdc sdn phdm

Lién doanh dich vu

Ddi tdc céng nghé

Bdng 1. Cdc hinh thiic lién doanh co bén trong hoat dong loc ddu

Pham vilién doanh

Lién doanh ddi tac chién lugc, hinh thiic pho bién 1a d6i tac tham gia lién doanh véi ty 1€ s6 hitu dang ké (ty I€ I6n) trong toan bd
du an hoac danh muc dau tu kinh doanh. Déi téc chién lugc c6 thé gop von chil s hitu, cng nghé ché bién, van hanh va béo dudng
(0&M), bi quyét thuong mai, nang luc marketing, bao tiéu san phdm hodc céc dau vao khac. Dong thai, ¢o thé cir dai dién lam viéc
tai lién doanh dé cung cap kién thiic can thiét. Lién doanh ddi tac chién lugc thanh 1ap d€ gidi quyét cac nhu cau khac nhau, ¢6 2
hinh thdc lién doanh:

Lién doanh san xudt (1ap ké hoach san xudt, van hanh va béo duGng trong nha may): Cac bén lién doanh cd nghia vu cung cap
nguyén liéu va bao tiéu san pham (theo ty Ié s& hitu) va thuc hién cac nhu cau khac cia nha may.

Lién doanh sdn xudt va marketing (lién doanh mt s6 hoat ddng, 1én k& hoach san xuat, thi trudng va ban mot vai/tat ca san pham):
(éc ¢6 dong duoc chia 6 tic tirlién doanh. Lién doanh ciing c6 thé duy tri kha nang phat trién va dau tu vao céc hoat ddng kinh
doanh méi.

Lién doanh ddi tac san pham, hinh thiic phd bién la 1 d6i tac chiém dang k€ von chii s hitu ca 1 dong san pham nhét dinh. D6i
tdc gp von chd s6 hiiu, cng nghé ché bién, van hanh va bao dudng, bi quyét thuong mai, nang luc marketing, bao tiéu san pham
hodc cdc dau vao khac. Thudng duoc thuc hién trong cc san phdm dac biét ma ddi tac co th€ la 1 cong ty héa chdt nhd hon nhung
€6 vi tri hang dau trong san pham/kinh doanh cu thé. Hinh thic lién doanh thugng dugc cdu trdc nhu 1 lién doanh san xudt va
marketing do cac san pham nay can c6 bi quyét phat trién ting dung va marketing.

Hinh thitc lién doanh dich vu phd bién la d6i tac tham gia lién doanh dé phat trién cac tai san thi cp nhu co 56 ha tang, tién ich,
héau can (vi du: tram xang dau) ma céc ¢ dong chinh khéng mudn thuc hién; thong qua lién doanh, ddi tac co quyén kiém sodt
hoat dong va quén Iy cac tai san do.

Trong hinh thic lién doanh ddi tac cong nghé sé ¢d 1 doi tac tham gia la cong ty cong nghé ban quyén (dugc cap phép) tham gia
lién doanh dé cung cdp quy trinh cong nghé va hé trg ky thudt van hanh lién tuc, c6 thé trong mét du an don 1é hodc cho toan
hoat ddng kinh doanh (cd nhiéu nha may/tai san).

Lién bang Buc la lién doanh gilta Rosneft (24%), Royal
Dutch Shell (32,25%), ExxonMobil (25%) va Phillips 66
(18,75%). Cong suat 14,9 triéu tan/nam. Cac san phadm
gém LPG, xang RON95/95, diesel, FO... [3].

Dé hiéu cac nguyén tac va cach thic diéu hanh mét
lién doanh theo hinh thuc lién doanh déi tac chién luoc
san xuat, nhém tac gia phan tich thuc té€ van hanh lién
doanh Nha may Loc dau Bayernoil.

2. M$ hinh lién doanh Nha may Loc dau Bayernoil

Quan hé lién doanh gitia cac bén lién doanh (c6 déng)
dugc quy dinh ré trong Thoa thuan lién minh (Consortium
Agreement) ky két gitta cac bén lién doanh trén nguyén
tac [6]:

- Cung lam lgi cho Nha mdy Loc dau Bayernoil nham
t6i uu cong suat van hanh va hiéu qua kinh té, cac bén
cam két ap dung cac kién thiic mai nhat vé san xuat/céng
nghé va quan ly vao Nha may.

- Vai tro cta cac bén lién doanh nhu nhau, khéng
st dung quyén s& hiu lam phuong hai dén bat ky bén
lien doanh khac. Cac bén lién doanh c6 quyén nhan tat
ca théng tin tr nha may loc dau. Ung xr cia Nha may
Loc dau Bayernoil d6i véi cac bén lién doanh la nhu nhau,
khong phu thudc vao ty |é s& hitu cao hay thap.
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- Cac bén lién doanh cung cdp nguyén liéu va tiéu
thu sdn pham theo ty I& s& hitu trong Nha may Loc dau
Bayernoil dua trén cac quy dinh da théng nhat gilia cac
bén lién doanh va Nha may dé dam bdo Nha may van
hanh an toan, én dinh va hiéu qua (cung cap dau thé kip
thdi, loai dau trong muic quy dinh, luu kho sén phdm trong
pham vi cho phép...).

- Cac bén lién doanh tu quan ly chubi gia tri tai Nha
may Loc dau Bayernoil tuang tng véi phan von gop, tu
viéc cung Uing dau thé (quyén quyét dinh mua, loai dau...),
cd cdu san pham san xudt va ban san pham ra thi trudng.

- Cac quyét dinh trong Nha may Loc dau Bayernoil
chi dugc théng qua khi 100% c8 déng déng y. Trudng hap
néu quyét dinh c6 Igi cho 1 ¢6 ddng ma khéng cé hai cho
céc ¢ déng khac thi dugc chdp nhan (cac ¢ dong khac
khong dugc ngan can trudng hop nay).

Vi du: Nha may Loc dau Bayernoil chi ¢ thé san xuéat
dau thé c¢6 ham lugng luu huynh t8i da la 0,14%, cac cé
déng c6 thé cung cap loai dau trén/dudi muic d6 néu ham
lugng luu huynh trung binh dap Ung muc quy dinh. Khi
dé, cho phép 1 bén c6 thé cung cap loai dau c6 ham luong
luu huynh trén muc 0,14%, tuy nhién sé chju rdi ro néu
nhu ham lugng luu huynh trung binh khéng dap ting muc
t6i da cho phép thi Nha may loc dau sé tur chéi nhan.
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- Cac bén thanh lap cac Uy ban giam sat hoat dong
ctia Nha may Loc dau Bayernoil theo thoa thuan lién
doanh nhung khéng han ché tinh doc lap ctia Ban quan
ly diéu hanh Nha may.

- Céc bén lién doanh va Nha may Loc dau Bayernoil
st dung ky thuat Linear Programming (LP) d€ 1ap ké hoach
va tinh todn hiéu qua van hanh, s&r dung chung 1 b6 gia.

- Trach nhiém ctia Nha may Loc dau Bayernoil d6i vai
cac bén lién doanh:

+ Nha mdy Loc dau Bayernoil hoat dong nhu trung
tam gia cong phi Igi nhuan (non-profit center), cé trach
nhiém van hanh an toan va téi uu trén co s& cac loai dau
tho do céc bén lién doanh cung cdp. Nha may st dung LP
dé tinh toan hiéu qua van hanh t8i uu trén co s& cac loai
dau thé do céc bén cung cap. Cac bén lién doanh ciing
st dung LP tinh toan hiéu qua déi véi loai dau ctia minh
cung cap cho nha may (co ciu sdn phdm t6i thiéu bén lién
doanh nhan dugc tuong Uing véi dau thé cung cap). Doi
vGi cac loai dau tho do cac bén lién doanh cung cap, Nha
may sé tron cac loai dau thé dé san xuat sao cho co cau
san pham t8i uu hon 1a st dung tiing loai dau tho riéng
biét. Trong trudng hop san lugng san xuat cia Nha may
cao hon ké& hoach thi san luong du (cao hon) dugc chia
cho cac bén lién doanh theo ty 1é s& hitu.

+ Nha mdy Loc dau Bayernoil c6 trach nhiém xay
dung chién lugc (10 nam), ké hoach (5 nam), ké hoach

ngan sach hang nam, ké hoach van hanh thang theo chi
dan trong Théa thuan lién doanh.

+ Giam déc nha may co trach nhiém béao cao KPIs cho
cac bén lién doanh. Két qua hoat dong ctia Nha may dugc
tinh trén mét bo gia (dugc thiét lap tu trudc, khéng theo
gia thi truong).

+ Kiém toan thuc hién dinh ky 2 ndm, 3 ndm va 5 nam
tuy hang muc kiém todn (riéng vdi Jet A1 thuc hién kiém
toan 1lan/nam).

T6 chic quéan ly Nha may Loc dau Bayernoil [4], b6
may té chic clia nha may gom Dai hoi déng c6 dong, Hoi
déng lién minh, Ban kiém soat, Ban diéu hanh va cac ay
ban (Hinh 1), chdic nang nhiém vu dugc quy dinh trong
Théa thuan c8 déng (Shareholders Agreement). Nha may
dugc Gy quyén quyét dinh cac van dé nhu: cht ddng mua
sam theo ké& hoach dugc phé duyét; Giam déc Nha may
dugc Uy quyén quyét dinh dau tu muc ti 2 - 3 triéu EURO,
tuong duong khoadng 70 - 100 ty dong; Uy ban Diéu hanh
(OpCo)/Project team, Uy ban Ké hoach san xuat (PPC)
dugc Uy quyén quyét dinh & muc 0,5 triéu EURO, tuong
duong khodng 17 ty déng. Céc ¢ déng truc ti€p tham gia
Nhom du an (Project Team) dé giam sat va kip thdi ra cac
quyét dinh trong pham vi dugc Gy quyén.

- Ho6i dong lién minh (Consortium Committee) [6]:

Theo Théa thuan lién minh: (1) nhan su trong Hoi dong
lién minh dugc cac bén lién doanh cl tu 1 - 2 ngudi theo

DAIHOI DONG CO DONG

HOI'DONG LIEN MINH

(Consortium Committee) Ban kiém sost
I
,— Ban diéu hanh
Uy b?g {éls)u hanh Uy ban K& hoach
pl s3n xuét (PPO)
Project Team
Bao 3
An dudn f hat Con Tel G
, o 9 fien Ké g chinh Ngudn thién
San toanva & nha Mua nghé A .
. N i hoach ; " & nhan lgi
xuat Moi Thuc may . sam thdng .
X o san xuat ) Kiém luc nhuan
trudng hién loc tin ) -
, 5 soat bién
du dn dau

Hinh 1. Co cdu td chiic qudn ly Nha mdy Loc ddu Beyernoil.
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ty 1& gop von. Cha tich Hoi déng lién minh luan phién
thay d6i 2 nam/lan cho cac bén lan lugt bdi Eni, OMV,
Ruhr Oel, OMV va BP bat dau tU ngay 1/1/2004; (2) Phé
Chu tich Hoi déng lién minh do bén dugc dé ct lam Cha
tich cGia nhiém ky ti€p theo dam nhiém; (3) H6i déng lién
minh c6 trach nhiém xay dung cac quy tac tha tuc (rules
of procedure), thanh 1ap cac Uy ban, ban hanh cac huéng
dan (guidelines) va céc chi dan (instructions) cho Ban diéu
hanh va gidm sat Ban diéu hanh.

Cac quyét dinh phai dugc Hoi déng lién minh thong
qua gom:

+ Céc van dé lién quan dén Nha may Loc dau
Bayernoil theo quy dinh trong Théa thuan cé déng;

+ Cac Nghi quyét ctia Ban kiém soat va Dai hoi déng
c6 doéng;

+ Cécvan dé lién quan dugc dua ra trong Thoa thuan
lién minh, cing nhu cac van dé dugc van dung tur Théa
thuan lién minh trong moi quan hé ctia cac bén lién doanh
va Nha may;

+ Cac van dé ma Ban diéu hanh khong dat dugc
thong nhat, Hoi dong lién minh sé quyét dinh;

+ Céc van dé can su dong thuan cla cac bén lién
doanh (100% s6 phi€u), gdbm: ngan sach ché bién; cac
khoan vay tl cac ¢6 dong, nhan va cap cac khoan vay
vugt qua pham vi hoat déng kinh doanh thong thudng,
dac biét cac khodn ng va khoan vay dai han cling nhu
cac khodn bao lanh va bado dam bdi Nha may Loc dau
Bayernoil; cac nguyén tac vé quyén ché bién hoac trach
nhiém ché bién clia cac bén lién doanh; kho chia va ké
hoach san xuat; dau tu, xay dung, diing hoat déng, d& bd
mot phan hodc toan bé Nha may Loc dau Bayernoil; cac
quy dinh chi tiét vé tai chinh dau tu; cac co s& va hudng
dan ké toan, phan b chi phi, chi phi ché bién, san lugng,
bdo cdo...; xac dinh lgi nhuan va phan phéi lgi nhuan; mé
rong hoat déng kinh doanh; cac thoa thuan ché bién gilra
Nha may Loc dau Bayernoil va bén thu 3; str dung céng cu
tai chinh phai sinh...

+ Céc nghi quyét khac ctia Héi dong lién minh dugc
thong qua vdi da s6 phiéu bau (75% s6 phiéu).

- Ban diéu hanh Nha may Loc dau Bayernoil [4, 6]
gém: 2 giam déc, 1 giam déc phu trach cong nghé va 1
giam déc phu trach diéu hanh (mé hinh 2 giam déc cé
tinh yéu t6 lich s, cac nha may khac chi c6 1 giam déc);
nguyén tac ra quyét dinh la déng thuan, trudng hop
2 gidam d6c khong théng nhat sé dua 1én Hoi dong lién
minh. Giam déc Nha may Loc dau Bayernoil do bén lién
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doanh ¢é s& hitu nhiéu nhat dé cir va tat ca cac cd déng
tham gia phong van. Cac vi tri khac trong Nha may do
Giam d6c b8 nhiém.

- Uy ban Biéu hanh (Operation Committee) [4]: Uy
ban Piéu hanh hop 3 thang/lan, diéu hanh cudc hop la
Giam déc Nha may Loc dau Bayernoil, ban vé chién lugc
va ngan sach, cu thé: théng qua Bién ban hop ky trudg;
danh sach cac hanh déng ky nay; bdo cdo KPIs dat dugc
(s&r dung dé trd luang thudng cho CJy ban Diéu hanh);
ngan sach nam nay va du kién nam sau vé phu trg, nhan
coéng, bdo dudng, co sd ha tang...; cdc du an; chuin bi cho
K& hoach 5 nam vé ngan sach dai tu (turnaround); cdc muc
tiéu vé thuong hiéu, tai chinh/dau tu, quy trinh hoat déng,
con ngudi, dao tao, sang kién; vé cac du an (tinh hinh thuc
hién, quyét dinh trién khai ti€p hay ding; can bang téng
thé tai san; cac bao cdo cda Ban diéu hanh, Ban ké hoach
san xudt, Ban kiém dinh chat lugng va Kiém toan.

- Uy ban K& hoach san xuét (PPC) [4] xay dung ké&
hoach hang thang va qudn ly hoat déng hang ngay cac
véan dé kinh té - ky thuat va téi uu hiéu qua van hanh. Uy
ban K& hoach san xuat hop hang tuan véi Uy ban Diéu
hanh, diéu hanh cudc hop bai Trudng bo phan K& hoach
san xuat (diéu doé san xuat), ban vé ké hoach san xuat
thang, cu thé: tinh trang hoat déng cGia Nha may; cac van
dé chinh, thach thic van hanh, dua ra cac uu tién, xt ly
xung dot giira cac ¢6 déng va Nha may; xac dinh va giam
sat cac chi s6/hanh déng da théng nhat gitia cac ¢6 déng
va Nha may trén co s& dé xuat (tinh toan dya trén mé hinh
LP, théng so ky thuat, ché d6 van hanh thuc té).

- Nhom du an (Project Team) [6] hé trg cho Uy ban
Piéu hanh, hop hang thang véi cac ¢d dong va bao cao
truc tiép cho Uy ban Diéu hanh, chi tri cudc hop 1a Trudng
bd phan Ky thuat, ban vé: s&t dung ngan sach du an; thuc
té trién khai dy an; cac van dé can giai quyét/phat sinh;
cac chi s6 KPI du an nhu chi phi von, tién d6, két qua; cac
du an thanh phan, thiét bi thay thé...

Vi ty 1& gop vén clia minh, Eni dugc cr 1 dai dién
trong HOi déng lién minh, 1 dai dién trong Ban K& hoach
san xuat va 1 dai dién trong Ban diéu hanh.

3. Piém khac biét co ban giita mé hinh lién doanh
Nha may Loc dau Bayernoil va Lién hgp Loc héa dau
Nghi Son

Coéng ty TNHH Loc hoa dau Nghi Son (NSRP) thuéc
nhom lién doanh do6i tac chién lugc san xudt - marketing,
dugc t6 chiic van hanh theo mé hinh céng ty trach nhiém
hiu han 2 thanh vién trg l1én. Cac bén lién doanh gom 4
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déi tac trong d6 Tap doan Dau khiViét Nam (PVN) c6 25,1%
vén goép, con lai 74,9% do cac ¢6 déng nudc ngoai gém:
Idemitsu Kosan Co., Ltd. (IKC, 35,1%); Kuwait Petroleum
Europe B.V. (KPE, 35,1%) va Mitsui Chemical, Inc. (MCI,
4,7%). VGi ty 1& gop vén cla PVN, theo phap luat hién
hanh cta Viét Nam va quy dinh tai Hgp déng lién doanh
thi quyén tham gia vao diéu hanh hoat déng san xuat kinh
doanh & NSRP clia PVN rat han ché [7]. Cu thé:

- Cac van dé phai c6 sy déng thuan 100% téng s6
von gop cda thanh vién du hop: (1) chi dinh nha thau
FEED, (2) lua chon nha thau EPC va PMC, (3) phé duyét
diéu kién va diéu khoan ctia Hgp déng vay vén, (4) sira ddi
va b6 sung vén diéu 1§, (5) t6 chuc lai hodc giai thé doanh
nghiép. Cac van dé khac chi can 65% ty |& biéu quyét. Do
dé, vai ty 1é von gép clia PVN la 25,1%, PVN khong da ty
1& bi€u quyét dé phl quyét cac van dé quan trong khac
nhu cac géi thau mua sam 16n. Quy dinh nay khong trai
vGi Luat Doanh nghiép nhung cé anh huéng 16n dén kha
nang kiém soat ctia PVN d&i vai hoat dong ctia NSRP. Diéu
nay khac biét rat nhiéu so véi moé hinh lién doanh ctia Nha
may Loc dau Bayernoil, moi quyét dinh chi dugc théng
qua khi 100% c6 dong déng y.

- Rang buéc cac bén vé cung ing va phan phéi san
pham: (1) KPE cung cap dau thé dai han (70 nam); (2)
Idemitsu Kosan co trach nhiém hé trg ky thuat; (3) Mitsui
Chemical c6 trach nhiém bao tiéu sdn pham PP va (3) PVN
c6 trach nhiém bao tiéu san pham loc dau. Pay la ndi
dung rat khac biét véi hinh thic lién doanh tai Nha may
Loc dau Bayernoil, cac bén lién doanh quan ly chudi cung
Ung theo ty I& gép vén tai nha may loc dau, ti cung tng
dau thé, quyét dinh co cdu san phdm sén xuat va phan
phdi sadn pham.

- Nhan su theo thoa thuan hgp dong lién doanh:
Cac bén gop vén cé 1 dai dién trong Ho6i dong thanh vién
(1 IKC, 1 PVN, 1 KPE va 1 MCl); trong Ban Téng giam déc
6 3 dai dién (1 IKC, 1 KPE va 1 PVN). Trong d6, vi tri Téng
giam d6c va Chu tich HPTV sé do KPE va IKC luan phién
dam nhiém. Viéc quan ly diéu hanh Lién hgp Loc hoa dau
Nghi Son do cac bén lién doanh truc ti€p ¢t ngudi tham
gia diéu hanh hoat déng san xudt va phan chia lgi nhuan/
ri ro/thua 16 trén co sé Igi ich tuong ting vai ty 1& gdp von.
M6 hinh van hanh nay khac biét hoan toan véi Nha may
Loc dau Bayernoil, dugc van hanh nhu mét thuc thé doc lap
theo hinh thuc phi lgi nhuan, ty lé chia sé céng suat tuang
duong vai quyén s& hiru cia méi bén va tra phi ché bién
cho Nha may. Nha may Loc dau Bayernoil dugc giao toan
quyén diéu hanh, quyét dinh san xuat t6i uu va cac bén lién
doanh kiém soét hoat ddng ctia Nha may dua trén cac KPIs.

- Quan ly cia Cong ty me PVN d6i véi ngudi dai dién
tai NSRP: Phan cap Gy quyén cho ngudi dai dién vén gop
cla PVN tai NSRP con han ché (dugc quyét dinh dén 20
ty déng), qua thap so vdi thong lé va déi tac nudc ngoai
cung diéu hanh lién doanh, dugc phan cap ay quyén
quyét moi van dé lién quan. Do phan cap Gy quyén thap
nén ngudi dai dién ctia PVN can xin phé duyét ctia Céng ty
me PVN trudc khi biéu quyét, dan dén qua trinh ra quyét
dinh bi cham.

4. Ké&t luan va khuyén nghi

M&i méd hinh lién doanh loc ddu cé Igi thé nhat dinh,
phu thudc vao boi canh va muc tiéu clia cac bén lién
doanh tai thai diém ky két. Vi mé hinh lién doanh cua
Nha may Loc dau Nghi San, nguén dau thé cung Ung va
viéc phan phéi sdn phdm dugc cac bén bao ddm thuc hién
trong dai han. Mé hinh lién doanh loc dau ctia cac cong ty
dau khi quéc té cho phép cac bén lién doanh quyén chi
déng quan ly va giam sat dugc toan chudi gia tri tir cung
ting dau thé dau vao, quyét dinh ca cau sdn phdm va phan
phéi sén pham theo ty 1& gép von.

Theo danh gia ctia cac chuyén gia, Nha may Loc dau
Bayernoil dugc danh gia thuéc nhém cé hoat dong lién
doanh t6t (top JV performance). Cach thuc t8 chic quan ly
va van hanh, cac nguyén tac va méi quan hé doi tac trong
lién doanh Nha may Loc dau Bayernoil la kinh nghiém hiu
ich cho PVN tham khdo va van dung, khéng chi trong linh
vuc loc dau. Dudi day la mét s6 khuyén nghi vé cong tac
quan ly cac nha may loc dau ctia PVN:

- Hudng t6i quan ly nha may nhu mét thuc thé doc
lap (cong ty/chi nhanh) dé tang vai trd cla nha may (Giam
déc nha may) chiu trach nhiém hoan toan vé hoat dong
ché&bién, ddm bao t6i uu co cdu san pham va dadm bao van
hanh an toan. Gidam déc nha méy dugc giao quyén quan ly
cac phong ban trong nha may, tuyén dung, danh gia nhan
su..., phat huy stic manh ctia cac bo phan diéu doé san xuat
va bo phan ky thuat.

- Yéu cau st dung ky thuat LP dé danh gia hiéu qua
kinh t& va quan ly nha may théng nhat tur Cong ty me -
PVN, doanh nghiép quan ly nha may va tai cdc nha may
loc dau.

- Xay dung co ché kiém tra, giam sét hiéu qua théng
qua chi s6 hoat déng chinh (KPlIs), vi du: hiéu suat van
hanh, nang lugng s dung, tiéu hao vat tu, bao tri, nhan
sy, chi phi, Igi nhuan bién...

- V& quan ly lgi nhuan bién loc dau (refining margin):
T6i uu hiéu qua san xudt va van hanh thong qua céac sang
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ki€n van hanh; dat muc tiéu t6i uu nang lugng (cho 5 nam
va c6 ké hoach thuc hién cu thé cho tiing nam); da dang
nguén cung cdp nguyén liéu dau vao véi chi phi canh
tranh.

- Cu dai dién cta Cong ty me - PVN c6 kinh nghiém
va dugc trao quyén t8i da dé truc ti€p tham gia vao hoat
dong hang ngay va kiém soat hoat dong clia cac nha may.
Dong thoi, PVN xay dung co ché kiém tra, giam sat phu
hgp nhdam tang tinh ch déng, trach nhiém cho ngusi dai
dién.

- Xay dung huéng dan quan ly déi tac, dac biét
doi véi cac lién doanh/lién két, d6i tac chién lugc nudc
ngoai; ap dung mé hinh lién doanh theo théng lé tét trén
nguyén tac hai bén cung c6 lgi nham t6i da lgi ich téng
thé&; cac bén co trach nhiém ap dung cac kién thic quan ly
- ky thuat t&t nhat cho nha may; c6 quyén binh dang trong
viéc ra quyét dinh va nhan moi thong tin ti nha may.
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JOINT VENTURE MODEL IN OIL REFINERY - LESSONS LEARNED FROM

BAYERNOIL REFINERY

Hoang Thi Dao, Truong Nhu Tung, Dao Minh Phuong
Vietnam Petroleum Institute
Email: daoht@vpi.pvn.vn

Summary

Joint venture is a form of economic co-operation that can exploit the advantages, experiences and resources of the partners. To optimise
the effectiveness of joint venture models, the negotiation and establishment of the terms of agreement and the management mechanism
of joint ventures should be carefully considered from the beginning, otherwise, it may cause harm to the business after the project is

implemented.

The article introduces the common joint venture models in the oil refinery sector and a typical joint venture model applied by an
international oil and gas company, the Bayernoil refinery joint venture. This model can be applied to manage oil refining activities as well as

other joint venture projects with large investments in Vietnam.

Key words: Joint venture model, Bayernoil Refinery, Nghi Son Refinery and Petrochemical LLC (NSRP).
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Giéng khoan Ken Bdu 2X, L6 114, bé Song Hong, thém luc dia Viét Nam
dugc gian khoan SAGA thi cong. Anh: Truong Hodi Nam

BAC THU CUA HOAT BONG BAU TU XAY DUNG DU AN DAU KHi

V&i dac thu cé vén ddu tu 1én, rdi ro cao cung nhu khéng chi chiu su chi phdi cla
luat phdp Viet Nam mad con phdi tudn theo cdc théng 1&é qubc 18, viéc trién khai dau
tu cdc du an ddu khi, frong dd cé cde du dan & linh vuc thuong ngudn nhu tham dod
khai thac dau khi dang gap rat nhiéu knd knan. Khé khan ndy lai cang 1én hon khi bdn
than cdac du an ddu khi dang bi “tréi budc” bdi hé théng van bdn phdp ludt chéng
chéo, khéong con pht hop trong maéi trudng ddu tu cé nhiéu thay déi dé nganh Dau
khi co thé déng gop hiéu qud cho nén kinh té.
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6i dac diém khac biét so

véi cac du an dau tu thong

thuong, cac du an dau khi,

thuong co quy mo dau tu

I6n, dugc xép vao nhom
cac dv an quan trong qudc gia, cong nghé
cao va di kém vdi cac rdi ro khdng hé nhd
trong trién khai, dac biét la cac rdi ro vé
dia chat doi véi cac du an tham do khai
thac dau khi.

Trong khi d6, viéc trién khai du n dau
khi lai dang chiu su chi phdi I6n nhat cla
Lugt Dau khi - van ban phap lut da khong
con phu hop trong boi canh c6 nhiéu thay
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doi. Hon thé nita, viéc trién khai nay cang
gap khd khan I6n hon khi chiu thém sy
chi phdi chdng chéo cta nhiéu luat khac
nhu Luat Dau tu, Luat Dau tu cdng, Luat
Xdy dung, Lut Dau thau, Luat Quan ly st
dung von Nha nudc dau tu vao san xuat,
kinh doanh tai doanh nghiép va cac van
ban dudi luat khéc...

Theo dng Nguyén Van Phiic - Nguyén
Phé Chai nhiém Uy ban Kinh t& Quéc hoi,
trong bdi canh ¢6 nhiéu thay doi, hanh
lang phap Iy cho hoat dong cla nganh
Dau khi, ddc biét la Luat Dau khi da khong
con phu hop d€ nganh Dau khi phat trién

manh mé va déng gép hiéu qua cho nén
kinh té.

Lam rd hon vé bat cap nay, Téng giam
ddc Tap doan Dau khi Viét Nam (PVN) Lé
Manh Hung cho biét, hoat dong tham do
khai thac dau khi dang phai doi mat véi
kho khan vé diéu kién ky thudt, dia chat,
tinh hinh trién khai thuc dia. Dac biét, co
ché chinh sach phap luat vé dau khi khong
con phu hgp véi tinh hinh méi, anh hudng
khdng nhd téi linh vuc ¢t 10i nay.

Cu thé, Ludt Dau khiva cac diéu khoan
Hop dong dau khi hién hanh con ton tai
bat cap va kém hap dan so véi cac nudc
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trong khu vuc, khong phu hgp tiém nang
trit lugng dau khi hién nay nén khdng thu
hit dugc nha dau tu nudc ngoai.

Trén thuc té, Luat Dau khi duoc ban
hanh nam 1993, sau do dugc siia déi, bo
sung mot so diéu vao cac nam 2000 va
2008. Trong boi canh gia dau tho thé gidi
bién dong, xu huéng chuyén dich nang
lugng (tir ndng lugng truyén thdng sang
cac dang nang lugng méi) va diéu kién
tham do khai thac dau khi cGa Viét Nam,
cac co ché trong Ludt Dau khi khong du
khuyén khich cdc nha dau tu phét trién cac
md nhé/ma can bién, hay dp dung cac gidi

M6 Bach H. Anh: VSP

v

~

w

N

—_

o

2010 2011 2012 2013 2014

6 6 6
4 4
3
2 2
1 1
B 1K

2015 2016 2017 2018

2019 2020

Hinh 1. 56 iong hgp dong ddu khi ky mdi trong giai doan 2010 - 2020.

phép dé tan tham do, nang cao hé s6 thu
hoi dau (EOR).

Minh chiing rd nét nhat la Luat Dau
khi du da thé hién kha ddy du cac giai
doan, budc thuc hién doi véi du an tham
do khai thac dau khi/Hop dong dau khi
nhung lai chua chi 16 cac thi tuc dau tu
day da khi mgt doanh nghiép Nha nudc
(PVN/don vi thudc PVN) ¢6 tham gia dau
tu vao du an dau khi (trong khi Luat Dau
tu cling khdng quy dinh).

Chinh su chdng chéo, thiéu quy dinh
nay da khién cho viéc trién khai cac dy an
tham do khai thac dau khi dang gap nhiéu
khd khan va khién nhiéu doanh nghiép
nudc ngoai “nan chi” khi c6 y dinh dau tu
vao cac du an loai nay, nhat la khi diéu
kién khai thac hién nay chli yéu la mé nhé,
@ vling nudic sau, xa ba doi hdi chi philén.

Viéc thu hit dau tu nudc ngoai vao
Viét Nam trong linh vuc tham do khai thac
nhiing nam gan day gan nhu “giam chan
tai cho”. Trong giai doan 2016 - 2020, PVN
chi ky dugc 8 hgp dong dau khi méi, chua
bang 1/3 so vdi giai doan 2010 - 2015 (27
hop dong dau khi mdi).

Bén canh d6, cdc van ban phdp luat
nay chi diéu chinh hoat dong dau tu cla
cac bén vdi vai tro la cac nha thau dau khi

ndi chung (quan hé gita nha dau tu véi
nudc chd nha/Chinh pha Viét Nam), con
vdi vai tro la nha dau tu vao tham do khai
thac dau khi cd st dung von Nha nuidc tai
doanh nghiép thi van phai tuan thd cac
ludt chung lién quan dén quan Iy, st dung
von Nha nudc dau tu.

Thuc té 13 cac du an tham do khai
thac dau khi trong nudc dugc thuc hién
béi t6 hop cac nha thau dau khi qudc té
va/hodc nha dau tu trong nudc cling gop
von dau tu dé trién khai cong tac tham do
khai thac dau khi tai 1 khu vuc/I6/cum
|6 nao do trén thém luc dia Viét Nam véi
diéu kién phai tuan thi cac cam két vé
quyén va nghia vu trong Hop dong dau
khi (thuong la Hop ddng chia san pham -
PSC) dugc ky két giita Chinh pha Viét Nam
(dai dién 1a PVN) va to hop cac nha thau,
dong thai tuan tha cac quy dinh lién quan
trong Luat Dau khi ciing nhu cac van ban
dudi Ludt Dau khi.

Theo dd, néu két qua tham do - tham
lugng xac dinh dugc moé dau khi thueng
mai, cac nha thau sé tién hanh hoat dong
khai thac va ban dau tho hodc khi ngay tai
miéng giéng, theo d6 cac hoat dong nay
chi tudn tha quy dinh trong PSC va Luat
Dau khi.
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Tuy nhién, trong trudng hgp cac 16/
khu vuc hop ddng c6 khai thac khi va cac
nha thau thuc hién ban khi dén tén ho tiéu
thu trén bd (trudng hgp nay dugc xem la
PSCmé rong), cac nha thau sé can dau tu
bé sung cdc cdng trinh dudng 6ng d€ dan
khi vé bd va cac tram x( ly, ti€p nhan, van
chuyén khi dén cac ho tiéu thu. Trong khi
d6, hoat dong xdy dung cac cong trinh trén
b hién nay dang diéu chinh béi Luat Xay
dung va cac van ban dudi Luat Xay dung.

Cung véi do, Ludt Quan Iy st dung von
Nha nudc dau tu vao san xudt, kinh doanh

52 DAUKHi - SO 8/2021

tai doanh nghiép (Luat 69/2014/QH13
ngay 26/11/2014) quy dinh d6i véi cac du
annhém A can phai cd chap thuan cta dai
dién chi s hitu trudc khi chd dau tu quyét
dinh dau tu.

V6i dac thu clia nganh Dau khi (Nha
nudc vira quan ly dau tu, vira quan ly tai
nguyén), Luat Dau khi quy dinh rat chat
ché cac budc thuc hién du dn tham do khai
théc dau khi, toan bo cac thay doi cia Hop
dong dau khi can dugc Tha tuéng Chinh
phli phé duyét, cac budc dau tu dy an
thdm do khai thac dau khi (ODP, EDP, FDP)

khi tham dinh déu o su tham gia cla dai
dién cac Bo nganh va Uy ban Quan Iy vén
Nha nudc tai doanh nghiép (dai dién chd
s@ hitu ciia PVN).

Vi vy, viéc yéu cau phai trinh va dat
dugc chap thudn cla dai dién chd s¢ hiu
trudc khi quyét dinh dau tu theo Luat
69/2014/QH13 sé dan dén doanh nghiép
st dung von cd ngudn goc von Nha nudc
(nhu PVEP) phéi trinh phé duyét dy én
theo 2 quy trinh thu tuc khéc nhau lam
kéo dai thoi gian phé duyét va nhiéu khi
khdng kha thi vi tién do va ndi dung phé
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M6 Su Tir Vang. Anh: PVEP

duyét theo 2 quy trinh khong giong nhau.
Daéy chinh lakhd khan khién viéc trién khai
dau tu cac du an tham do khai thac dang
bi chdm ché.

Theo két qua nghién ctu cta Vién
Dau khi Viét Nam (VPI), khdng chi c6 cac
du an thugng ngudn gap kho khan, viéc
trién khai cic du én dau khi 6 linh vuc
trung nguon va ha nguon nhu ché bién
khi, dién khi ciing gap “trac trd” béi su
chong chéo vé van ban quy pham phap
lugt va mét loat thong tu huéng dan cla
cdc by, lién b, nganh lién quan cling nhu

cac tiéu chudn, quy chudn, dinh muc kinh
té ky thudt tir khau phé duyét chd truong
dau tu, 1ap va tham dinh du an dau tu,
cap gidy chling nhan dang ky dau tu cho
dén quan ly qua trinh trién khai xdy dung
va két thiic dua du an vao van hanh khai
thac.

Vi du rdt rd 6 thé thdy la trong viéc
trién khai cac du an dutng 6ng dan khi tir
md/miéng giéng khai thac ngoai khoi vé
bo va dén cac ho tiéu thu (nha may dién,
nha médy dam...). Thuc t€ la viéc trién
khai cac du an nay doi hdi tinh dong bo
trong cong tac dau tu gitia hoat dong khai
thac, van chuyén va st dung khi (hay néi
cach khac tién do dau tu, van hanh du an
dudng dng dan khi can dam bao dong bo
véi tién do khai thac khi tai mo va tién
do dau tu, van hanh cac nha may nhiét
dién khi, nha mdy dam st dung khi lam
nguyén liéu dau vao).

VGi cac du an nay, c6 nhiéu cha thé
cling lién quan trong chudi hoat dong khi,
bao gom: chd md (don vi/nha thau khai
thac khi); dan vi kinh doanh khi (mua khi
tir chi md va bén cho céc ho tiéu thu); don
vi van chuyén va xt Iy khi (thuc hién dich
vu van chuyén, x Iy khi tit mo dén cac ho
tiéu thu) va cac ho tiéu thu khi (cac nha
mady nhiét dién khi la ho tiéu thu chinh).
Trong d6, Tap doan Dau khi Viét Nam
(PVN) ¢6 nhiéu vai tro khac nhau: Mua khi
tr mo, tham gia dau tu duong ong, ban
khi cho cac hd tiéu thu khi. Ngoai ra, gia
khi mua cia chi ma tai diém giao nhan tit
m0 (gid khi miéng giéng), gia khi ban cho
dc ho tiéu thu dién/dam va gié dién ban
cho Tap doan Dién luc Viét Nam (EVN) déu
do Chinh phd quyét dinh.

Bén canh d6, c6 mot so nguon khi do
diéu kién khai thac/stt dung ddc thu nén
dugc ap dung co ché chuyén ngang (pass
through) gid mua khi sang gid dién (vi du
nhu khi khu vuc PM3-CAA; Cum mo Lo B,

48/95, 52/97). Diéu nay cho thay, quan
hé lgi ich hai hoa giifa cc bén lién quan
trong chudi hoat ddng khi mdi ¢ thé dam
bao duoc su dong bd trong chudi du an,
diéu nay luon 1a théch thic trong thuc
tién trién khai.

Dang chii y, cdc du an ché bién dau
khi, cdc du én nha méy nhiét dién (khi,
than) thuong ¢6 quy mo dau tu rat Ién
(dén 2 ty USD tuong duong han 40.000 ty
dong tré 1én) va thai gian xay dung dai,
dan dén viéc huy ddng von rat phuc tap,
phai huy dong von tir cdc nguon tai chinh
nuGc ngoai va can ¢d bao lanh/ho trg cla
Chinh phd/Bd Tai chinh. Bén canh d6 con
chiu nhiéu tac dong tlr cac quy dinh vé an
toan, mdi trudng, chat lugng san pham
budc cht dau tu phai dau tu ndng cap lam
anh hudng dang ké dén hiéu qua ctia nha
may.

Ngoai ra, ¢6 du dn bat budc phai st
dung cong nghé ban quyén, nghia la
mua/thué ban quyén céng nghé (bao
gom thiét ké cdng nghé, s hitu tri tué,
ho trg ky thuat, thiét bi doc quyén, héa
chét xic tac...) tir céc t6 chiic nudc ngoai
dé phd hop véi yéu cau ché bién clia timg
nha mdy/dy én, ddm béo tuang thich véi
nguon nguyén liéu dau tho dau vao va
(0 cdu san pham dau ra. Do d6, khi trién
khai dau tu (nhu khau thiét ké, lua chon
nha thau EPC) thuong phai tuan thi theo
thong 1é quoc té.

V6i cac bat cap nay, nhiéu chuyén gia
cho rang viéc s6m ra soat, stia doi cac van
ban phdp ly khong con phu hgp va chong
chéo trong bdi canh mdi sé la “liéu thudc”
quan trong dé cac du an dau khi c6 thé
trién khai thuan loi, dong thdi tao su yén
tam tin tuéng cho cac nha dau tu nudc
ngoai “rét von” vao linh vuc tham do va

khai thac dau khi.
Hoang Phugng
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PETROVIETNAM NGHIEN CUU VA BANH GIA CO HOI PHAT TRIEN HYDRO

Chuyén dich nang luong dién ra manh mé trén pham vi todn cdu. Nhiéu quéc gia
va cdc tap dodn nang luong, dau khi frén thé gidi da tich cuc xdy dung va trién khai
chién luoc phdt trién hydro véi muc tiéu trd thanh nhing quéc gia, doanh nghiép dén
dau trong ngdanh céong nghiép hydro trong tuong lai. Vi muc tiéu gop phdn ddm bdo
an ninh nang luong qudc gia va trong béi cdnh sdn luong khai thac ddu khi trong
nudc ngdy cang suy gidm, Tap dodn DAu khi Viet Nam da nghién ctu va ddnh gid co
hoéi frong viéc phdt trién linh vuc hydro ndi chung va sdn xudt hydro “xanh”, xac dinh
cdc ngudn hydro tu nhién ndi riéng.

ai Toa dam “Xu hudng phdt

trién ctia cong nghiép hydro

va trién vong phat trién cho

Petrovietnam” Ban Chién

lugc Tap doan Dau khi Viét
Nam d3 ¢ bdo cao dan dé phan tich xu
hudng phat trién cta cong nghiép hydro
trén thé gidi va chién lugc phat trién
hydro clia céc qudc gia, tap doan nang
luong, dau khi trén thé gidi, khu vuc,
danh gid cdc thuan lgi, khd khan cling
nhu ¢ hoi phét trién cla Petrovietnam
trong linh vuc ndng lugng hydro noi
chung va hydro“xanh”néi riéng.

Hydro khdng chi la nguon nguyén/
nhién liéu quan trong cho cdc linh vuc
hoat dong clia nén kinh té néi chung
(nhu san xuat cong nghiép, giao thong,
dan dung, sdn xudt va tich trif ndng
lugng) ma con la nguyén/nhién liéu cho
cac hoat dong san xudt kinh doanh cla
Petrovietnam néi riéng. Trong tuang lai,
hydro “xanh” sé dan thay thé cac ngudn
nhién, nguyén liéu héa thach dé hinh
thanh mgt nén kinh té hydro trong tuong
lai khong xa. Ngoai cac ngudn hydro san
Xudt tlr cdc qud trinh tong hop trong cng
nghiép, hydro con dugc tim thdy trong tu
nhién (dui long dat) 6 mét s noi trén
thé gidi va van dé tim kiém, tham do,
khai thac hydro tu nhién da thu hdt dugc
nhiéu su quan tdm ctia cac nha khoa hoc
va cac doanh nghiép trong thdi gian gan
day. G Viet Nam, c6 nhiéu khu vuc 6 thé
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xuat hién hydro tu nhién nhu cac khu vuc
¢6 nhiéu hoat dong ndi Ifa, cac bé tram
tich lién quan dén thanh tao than, cac
thanh tao mong granite...

Két luan Toa dam, Cha tich HDTV
Tap doan Dau khi Viét Nam Hoang Qudc
Vugng nhan manh: Nganh cong nghiép
hydro ndi riéng hay nén kinh té hydro néi
chung dang phét trién nhanh trén pham
vi toan cau. Nhiéu qudc gia dang chudn
bi cho viéc hinh thanh nén kinh té hydro
va cac tap doan nang lugng, dau khi trén
thé qii bat dau trién khai phat trién
hydro “xanh” san xuat tlf nang lugng tai
tao dé chuan bi cho viéc san xuat thuong
mai sau nam 2030. Mdc du viéc phét
trién hydro “xanh” con nhiéu thach thiic,
dac biét la van dé gia thanh san xuat con
cao, tuy nhién véi téc do phat trién cia
nang lugng tdi tao trong thai gian qua
cling véi suhoan thién cong nghé sé day
nhanh toc do phét trién cta hydro “xanh”
va c6 thé san xudt quy mo thuong mai tir
sau nam 2030.

Dé tiép can v6i xu hudng phat trién
nganh cong nghiép hydro khi cé diéu
kién, Chu tich HDTV Tap doan Dau khi
Viét Nam yéu cau Tap doan tiép tuc hoan
thién bdo cdo Xu hudng phat trién cla
cdng nghiép hydro va trién vong phat
trién cho Petrovietnam dé€ béo cdo Bo
(6ng Thuang va cac cg quan lién quan vé
trién vong phat trién hydro tai Viét Nam
trong do luu y mot so ndi dung sau:

SAN XUAT
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Petrovietnam tham gia vao qua trinh
hoach dinh chién lugc, chinh sach dé tao
khung phap ly can thiét cho viéc phat trién
nang lugng hydro thong qua viéc két hop
v@i cac vién nghién ctiu, cdc bd/nganh lién
quan dé thiic ddy viéc phat trién nganh
cdng nghiép hydro ctia Viét Nam.

Bang cac chuong trinh nghién ctu
khoa hoc cdng nghé dai han, Tap doan
tap trung nghién ctiu ting dung, ti€p can
cac cong nghé méi trong chudi san xuat,

van chuyén, luu trit va st dung/ting dung
hydro d& don dau va san sang tham gia
san xudt, kinh doanh hydro khi thj trudng
€0 da diéu kién.

Nghién ctiu xu thé phét trién hydro
“xanh”trén cg s6 ddc thu chuyén nganh va
cac lgi thé san o clia ha tang nganh Dau
khiViét Nam, trong dd tap trung: Xac dinh
su ton tai cla cdc mo/via hydro tu nhién;
Nghién ctiu phét trién chudi gia tri hydro,
dac biét chuoi ndng lugng tai tao - hydro

CHUYEN HOA, XU' LY, VAN CHUYEN

H2 hda long trong
cachon chiia

Xt ly: Nén, héa léng,
tai hoa khi

H2 nén va luu trir
dudi long dat

Chuyén héa thanh
nhién liéu, hoa chat,
dam

(6ng nghiép
(nguyén liéu, nhién ligu)

- (i) pin nhién liéu (fuel cell)/san xuat dién
va (ii) san xudt cdc san pham héa dau
(dam, ammonia, methanol...).

Dua trén kinh nghiém trong thiét ké
va ché tao cng trinh bién, Tap doan tap
trung trién khai cdc du an dién gi6 ngoai
khai nham tao tién dé dé phat trién nang
lugng hydro, trong d6 xdy dung ké hoach
trién khai cu thé @é dén ndm 2030 dat san
lugng 1.400 MW dién gi6 ngoai khoi.

Ban Chién lugc

/A

San xuat dién,
can bang cong suat

Nhan thiic
(ong nhan hydro la phuang dn
giam thiéu bién d6i khi hau kha thi

Chap nhan

Xay dung va tich hgp cac chinh sach
khéi dong nén kinh té hydro

Tai chinh
Hudng dau tu cong va tu vao
cdcdu an hydro “xanh”
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PETROVIETNAM: SAN LUGNG KHAI THAC 8 THANG 2021 VUOT 12,7%

Trong 8 thang ddu nam 2021, cdc chi tiéu san xudt co bdn cla Tap dodn DAu khi
Viét Noam déu dat k& hoach dé ra, khai thac ddu thé vuot 12,7% so véi véi ké hoach
8 thang; s&n xudt cdc sdn phdm nhu dam, xang ddu, LPG... vuot k& hoach tr 2 - 11%.
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M6 Bach Ha. Anh: PYN

ién bién phiic tap cta dich
bénh Covid-19 da tac dong
rat |6n dén thi truong, lam
dit gay chudi cung (ing va
anh hudng truc ti€p dén viéc san xuat,
tiéu thu cac san pham cht luc nhu: xéng

dau, khi tu nhién, khi hda long, dién,
dam... Trudc thach thic nay, Petrovietnam
da trién khai hiéu qua cong tac phong,
chdng dich bénh cting véi chién lugc dong
bd trong xdy dung kich ban, ké hoach va
t6 chuic trién khai mo hinh san xudt phu
hop... gitip cac cong trinh dau khi hoat
ddng an toan, lién tuc, 6n dinh.

Trong 8 thang dau nam 2021, cac chi
tiéu san xuat co ban cla Petrovietnam
déu vuot ké hoach dé ra, khai thac dau
thd vuot 12,7% so vdi ké hoach 8 thang;
san xuat dam, xang dau, LPG... déu vuot
ké hoach tir 2 - 11%. Cac chi tiéu tai chinh
clia Petrovietnam trong 8 thang dau nam
2021 déu vugt va tang trudng cao so vdi
cling ky véi tong doanh thu dat trén 390,7
nghin ty dong (vugt ké hoach 17%), nop
ngan sach Nha nudc dat 56,9 nghin ty
dong (vugt ké hoach 38%), lgi nhudn
trudc thué hgp nhat dat 30,2 nghin ty
dong (vugt ké hoach 177%).

Tap doan Dau khi Viét Nam cho biét
trong cudi nam 2021 sé duy tri hoat dong
s&n xuat on dinh, an toan, dam bao hiéu
qua, bén canh dé tap trung nguon luc cho
gidi phdp lau dai la gia tang trif lugng va
san lugng khai thac, mé rong thi truong
tiéu thu. .. Tap trung phat trién chudi lién
két gia tri gilfa cac khau thugng nqguon
dén ha nquon trén ca s dién bién cla thi
trudng dé diéu phdi hop Iy va hiéu qua.

Tap doan Dau khi Viét Nam yéu cau
cac don vi ting cudng quan tri bién dong
clia thi trudng, cap nhat dién bién thi
trudng, linh hoat trong diéu chinh cong
tac ton trit, mua ban ddu tho va cac san
phdm, bdo ddm t6i uu hoa trong hoat
dong san xuat kinh doanh va dau tu. Tap
doan Dau khi Viét Nam yéu cau cac don vi
trién khai dong bo cong tac chuyén doi so;
50 hda toan bd nghiép vu, quy trinh, hé
thdng quan tri trong nam 2021; xay dung
6 s6 dit liéu I6n cho cac linh vuc.

ONG HOANG QudC vUONG
CHi TICH HOTV TAP BOAN DAU Khi VIET NAM

“Trén tat cd cac gian khoan,
du an, cong trudng, co sé hoat
dong dau khi, can bd, ngusi lao
dong daukhi chi dong tién phong
thuc hién chién lugc vaccine +
5K, cang nhiéu bién phap sang
tao, quyét liét duy tri trang thai
hoat dong binh thuong, an toan,
on dinh; khong dé dit gay chuéi
san xuat, dam bao cung Ung cac
mat hang chién lugc, gop phan
binh én thi trudng; cha dong
giit vitng an ninh nang lugng, an
ninh luong thuc, dong gop cao
cho ngan sach Nha nudc va gop
phan giir gin an ninh quéc gia
trén bién”.

Trén co s& du bao vé kinh té vimo va
thi truong, Tap doan Dau khi Viét Nam yéu
cau cac don vi xdy dung ké hoach san xuat
kinh doanh trong nam 2022, chudn bi céc
phuang dn (ing pho véi tling kich béan gid
dau, cap nhét danh muc san pham chi
luc, sdn phdm thay thé va ké hoach phat
trién thi trudng, thich dng véi xu hudng
chuyén dich nang lugng.

Hong Minh
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PV GAS BA DANG HOA NGUGN CUNG Kt TRONG NUdG

Sau 20 ndm dua vao van hanh thuong mai, Kho cdng PV GAS Vang Tdu Id kho
cdng chua sdn phdm khi héa 1dng (LPG) ¢6 quy mo 16n nhdt Viet Nam, 1a mdt xich
quan trong trong ddy chuyén khi Bach HE va Nam Cén Son, cung cdp 60% sdn luong
LPG cho thj trudng tfrong nudc.

ho cang PV GAS Viing Tau
dugc dua vao van hanh tir
nam 2000, la kho chira khi
héa long va condensate
6n nhat Viét Nam, 6
nhiém vu chinh la tang chda, xuat/nhap
cac san pham LPG, condensate cia Nha
may x{ Iy khi Dinh (0; condensate cla
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Nha mdy khi Nam (on Son va cung cap
LPG nhap khdu cho cac tau va xe bon, van
chuyén dén cac ho tiéu thu.

Dé ting cutng kha néng ti€p nhan,
tang trit va phan phéi khi, Tong cong
ty Khi Viét Nam (PV GAS) da dau tu xay
dung hé thong kho chiia LPG lanh tai
cang PV GAS Viing Tau dé tang chia

LPG lanh nhap khdu véi t6ng stic chia la
60.000 tan. Day la co s6 quan trong gitip
san lugng LPG ludn chuyén thong qua
Kho cdng Viing Tau dap ting 60% nhu cau
LPG trong nudc, dong thoi mé ra co hoi
dé PV GAS xudt khau LPG sang thi truong
Pong Nam A.

Kho cdng PV GAS Viing Tau dang
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quan Iy va van hanh: Kho dinh dp (LPG va
condensate bé Ciu Long/Nam (6n Son);
Kho LPG lanh Thi Vai; Kho LPG Go Dau (tai
Dong Nai) va cac thiét bi phu trg; Tram
nap LPG xe bon Thi Vai; cau cang xuat/
nhap san phdm béng tau véi tai trong
lén tdi 60.000 DWT. Dac biét, hé thong
kho chia LPG stic chifa 75.000 tan (chiém
khoang 50% tong cong sudt kho chia
LPG tai Viét Nam).

Hang nam, Kho cang PV GAS Viing
Tau xudt/nhp LPG cho trén 1.000 chuyén
tau va khodng 20.000 xe bon véi tong san
luong khodng 1,5 triéu tdn/nam, xuat bén
100% san lugng condensate ché bién tir

Kho cdng PV GAS Viing Taw. Anh: PV GAS

Nha mdy xt ly khi Dinh (6 va Nha méy x{
ly khi Nam Con Son vdi sén lugng khodng
150.000 tan/ndm.

Viéc van hanh, khai thdc hiéu qua
Kho cdng PV GAS Viing Tau gitip PV GAS
mé rong thi trudng kinh doanh LPG tai
Viét Nam, giit vitng thi phan, gia tang kha
nang ton trit, gop phan dam bao an ninh
nang lugng qudc gia.

Thuc hién Quy hoach tong thé phat
trién nganh cong nghiép khiViét Nam dén
nam 2025, dinh huéng dén ndm 2035, PV
GAS dang tap trung nang cao hiéu qua,
slic canh tranh trong tat ca cac khau thu
gom - van chuyén - ché bién - xudt nhap

Trong 31 nam xay dung va
phat trién, PV GAS da cung cap
trén 155 ty m® khi kho, gan 20
triéu tan LPG, khoang 2 triéu tan
condensate, dat tong doanh thu
khoang 915 nghin ty déng, loi
nhuan trudc thué trén 175 nghin
ty dong, nép ngan sach Nha nudc
gan 85 nghin ty dong.

khau - ton tri - dich vu - kinh doanh khi
va san pham khi. Trong d6, PV GAS tap
trung xdy dung hé thong ha tang nhap
khau LNG v6i 3 trung tam tai Thi Vai (Ba
Ria - Viing Tau), Son My (Binh Thuan) va
Hai Phong, gdp phan da dang hda nguon
cung khi cho thi trugng trong nudc.

ViGi vi tri chién lugc trong tuyén luong
Viing Tau Cai Mép - Thi Vai, Kho cang PV
GAS Viing Tau duoc lua chon la dia diém
trién khai xdy dung Kho LNG dau tién cta
PV GAS ¢6 cOng suat cta giai doan 11a 1
triéu tan/nam, du kién sé dua vao van
hanh trong Quy 11/2022, sau d6 nang cong
suat lén 3 triéu tan/nam (du kién trong
giai doan 2024 - 2025).

V6i t6ng mic dau tu giai doan 1
khodng 285 triéu USD, Kho LNG Thi Vai c6
kha nang tiép nhan dugc tau van chuyén
LNG trong tai lén dén 85.000 DWT, véi
cac hang muc chinh gom bon chira LNG
stic chifa 180.000 m? va céc thiét bi cong
nghé dugc thiét ké theo tiéu chuan quac
té...

Sau khi hoan thanh vao ndm 2022,
Kho LNG Thi Vai s& b6 sung nguén cung
khoang 1,4 ty m? khi cap cho cac khach
hang tiéu thu gom: Nha may Dién Nhon
Trach 3 & 4, cdc khach hang cdng nghiép
va bu dap lugng khi thiéu hut trong nudc
sau ndm 2022.
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Kho chiia va cdng xuat san pham 1ng LPG, condensate Thi Vai dugc PV GAS dua vao chay thi, xudt thanh cong chuyén tau
condensate dau tién vao ngay 28/10/2000.

2008 - 201 3 o Tiép nhén, van hanh tau chda LPG ndi dau tién va duy nhat tai Viét Nam (tau Chelsea Bridge)

201 3 o Nang cong sudt tiép nhan tau c6 trong tai [én t6i 60.000 DWT
© Duavao van hanh Kho chia LPG lanh dau tién va cong sudt I6n nhét Viét Nam vdi stic chita 60.000 DWT

PV GAS trién khai xay dung Kho LNG Thi Vai cong suat cla giai doan 11a 1 triéu tan/nam, du kién sé dua vao
van hanh trong Quy 11/2022, sau d6 ndng cong sudt 1én 3 triéu tan/nam (dy kién tir nam 2024 - 2025).

3

PETROMIETHAM

@

| |
Giai doan 1 3

PV GAS dang trién khai cac du én

khi mdi, trong do dac biét phat e
trién chudi gia tri LNG, gp phan ‘
da dang nguén cung cho. th

truong khi tai Viét Nam.

J
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La kho cang chiia san pham khi dau mé héa léng (LPG) c6 quy md I6n nhét Viét Nam, Kho cang PV GAS Viing Tau 1a mt xich quan trong
trong day chuyén khi Bach Hé va Nam Con Son, cung cap khoang 60% san lugng LPG cho thi trung Viét Nam.
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1.200.000
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800.000
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400.000 28008 24231 H
148.006 . ‘ I
200.000
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I 1P [ Condensate I San pham léng khac s TgNg

San lugng LPG, condensate va san pham long khac xudt/nhap qua Kho cang PV GAS Viing Tau (tan/nam)

6 OO/ San lugng LPG xudt/nhdp qua Kho cang PV GAS Viing Tau
0

khoang 1,5 triéu tan/ndm, déng gop khodng 60% nhu cau LPG
cho thi trudng noi dia Viét Nam.

1.000

1,5

chuyén tau xe bon triéu tan/nam
NSVE
Kho LNG Thi Vai c6 kha nang ti€p nhan dugc tau van Sau khi hoan thanh giai doan 1vao nam 2022, Kho LNG Thi
chuyén LNG trong tai 1én dén 85.000 DWT, gom bon chia Vi sé bé sung ngudn cung khoang 1,4 ty m3 khi cdp cho cic
LNG stic chia 180.000 m3 va cac thiét bi cong nghé dugc khach hang tiéu thu gom: Nha méy Dién Nhon Trach 3 & 4,
thiét ké theo tiéu chuan qudc té. cac khach hang cong nghiép va b dap lugng khi thiéu hut

trong nudc sau nam 2022.
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EXXONMOBIL MO RONG PAU TU VAO LINH VUC NANG LUONG TAI VIET NAM

gay 8/9/2021 (qgi¢ dia phuang),

tai Thai do Brussels (Bi), Cha tich
Quéc héi Vuong Dinh Hué da tiép dng Perer
Lavoy - Giam d6c c&p cao khu vuc chau A -
Thai Binh Duang ctia ExxonMobil (My).

Ch tich Qudc hdi cho rang du an Ca
Voi Xanh véi téng von dau tu 20 ty USD
dé san xudt khi tu nhién ngoai khoi tai
mién Trung Viét Nam, gép phan dam bao
an ninh nang lugng qudc gia, la diéu kién
quan trong dé Viét Nam xdy dung va van
hanh cdc nha mdy dién khi tai khu vuc
mién Trung.

Ch tich Quc hi dé nghi ExxonMobil
va Tap doan Dau khi Viét Nam (PVN) tiép
tuc phdi hop cht ché dé dam béo ding
tién do dua dong khi dau tién vao bo vao
nam 2024.

Cha tich Qudc hoi cho biét chi
truong cda Viét Nam la tang st dung

Chii tich Qudc hdi tiép Gidm déc cdp cao khu vurc chdu A - Thdi Binh Duong ciia ExxonMobil. Anh: TTXVN

nang lugng dién gi6, khi héa long, gidm
dan dién than. Cac du an ExxonMobil
du kién trién khai tai Viét Nam bj tri
hodn do anh huéng cla dich bénh kéo
dai, Cha tich Qudc hoi dé nghi sém khdi
dong lai trong thoi gian sdm nhét sau
dich bénh.

Ghi nhan va Gng ho ké hoach xay
dung Nha mdy dién khi LNG Hai Phong,
Chu tich Quéc hoi dé nghi cac Bo Ké hoach
va Dau tu, Bo Cong Thuong va Thanh pho
Hai Phong s6m xem xét cu thé dé dap ting
yéu cau dién nang cla Hai Phong va cac
tinh phia Bac. Kim Anh

KIEN TOAN BAN CHI PAO NHA NUGC CAC DU AN TRONG BIEM VE DAU KHf

gay 2/9/2021, Thu tuéng Chinh

phd da ky Quyét dinh so 1455/
QD-TTqg vé viéc kién toan Ban chi dao Nha
nudc cac du an trong diém vé dau khi, giao
Ph6 Tha tudng Lé Van Thanh la Truéng Ban
chi dao.

Ban Chi dao 6 nhiém vu chi dao,
kiém tra, don ddc viéc thuc hién cac quyét
dinh cta Tha tuéng Chinh phi vé viéc dau
tu xdy dung cac du an trong diém vé dau
khi; chi dao cac b, nganh, UBND cdc tinh
lién quan cing véi chd dau tu, cac t6 chic
tu van trong nudc va nudc ngoai, cac nha
thau thuc hién cac ndi dung theo nhiém vu
dé bao dam tién d6 thi cong va chat lugng
cbng trinh thudc cac du an trong diém vé
dau khi. Chi dao, phoi hgp cac nganh, cac
dia phuong lién quan gidi quyét cac van dé
vudng mac trong viéc thuc hién boi thuong
ho trg, di dan, tai dinh cu, gidi phdng mét
bang céc du an trong diém vé dau khi.
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Ban Chi dao c6 quyén han sau: Thira
Uy quyén ctia Thai tudng Chinh pha quyét
dinh nhiing co ché, chinh sach va gidi
quyét cc van dé cu thé thudc tham quyén
ctia Tha tudng Chinh phi trong qua trinh
t6 chic trién khai thuc hién cac du an
trong diém vé dau khi; gidi quyét cac van
dé cd tinh lién nganh lién quan dén cac du

ri . |
Phd Thil tugng Lé Vein Thanh kiém tra cong trudng xdy dung Nha mdy Nhiét dién Thdi Binh 2. Anh: Biic Tudn

an trong diém vé dau khi. Dinh ky va dot
xuat bao cao Thi tuéng Chinh pha vé tién
dd xay dung, chat lugng cong trinh thudc
cac du an trong diém vé dau khi; cac noi
dung vugt qua tham quyén, kién nghi gidi
phdp trinh Tha tudng Chinh phd xem xét,

quyétdinh. Nguyén Hoang
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BAO DUONG THIET B, CONG NGHE TREN MO HAI THACH - MOC TINH

ong ty Diéu hanh Dau khi Bién

Dong (BIENDONG POC) cho biét tir
0 gi ngay 28/8/2021 da trién khai chién
dich bao dudng stia chita I6n nhét ké tir
ngay dua dong khi dau tién vao khai thac
(9/2013) dén nay, dam bao hé thong thiét
bi, cng nghé trén cum gian khai thac mé
Hai Thach - Mdc Tinh, FSO van hanh an
toan, on dinh va dat do tin cay tuyét déi.

Theo ké hoach, BIENDONG POC sé bao
dudng sta chita 21 hang muc cong viéc
trong 10 ngay, trong d6 ¢6 3 hang muc
quan trong la thay van SDV-2910 sau 9
nam st dung lién tuc, kiém tra bén trong
cac binh ap luc va nang cap hé thong diéu
khién trung tam (ICSS).

Cu thé, van SDV-2910 (trong lugng
15,5 tan, ap sudt lam viéc tdi 125 atm) co
nhiém vu cd lap hé thong trudc khi xuat
khi vao dudng ong Nam (6n Son; van sé tu
dong déng d€ dam bao an toan trong tinh

N L LIS

¥y R

Gian xix Iy trung tam Hai Thach. Anh: 1é Khoa

hudng xdy ra su ¢ phai ding gian khan
cap. Binh ap luc sau 5 nam hoat dong lién
tuc ¢ thé ¢ hu hong, khiém khuyét bén
trong dan dén nquy co 10 ri khi chdy ng,
can dugc kiém dinh dé dam bao an toan
theo quy dinh cla dang kiém Viét Nam
va qudc té. Nang cdp hé thong diéu khién
trung tdm (ICSS) nham ddp (ng cong
nghé 4.0 va hé thong luu trit dit liéu Ién

(big data), tang do san sang, tin cdy lam
nén tang cho cong tac bao tri tién doan
dua trén tri tué nhan tao Al.

Ngoai cdchang muc chinh, BIENDONG
POC sé thuc hién cdc cong viéc khdc nhu:
kiém tra thap dudc, thay thé bd phan
danh Ita, han cat duong dng va cac van
xa bi hong...

Lién Hang

VIETSOVPETRO KHOI CONG CHE TAO CHAN DBE GIAN ZWP 12 & ZWP 15

gay 8/9/2021, Lién doanh Viét -

Nga “Vietsovpetro” da khdi cong
ché tao 2 chan dé gian ZWP 12 & ZWP
15 thudc Dy an phat trién mo Zawtika
giai doan 1D do PTTEP (Thai Lan) la chi
dau tu, PT. Gunanusa Utama Fabricators
(Indonesia) la Tong thau EPCIC.

Chan dé ZWP 12 & ZWP 15 sé dugc
3p ddt tai Lo M9 va M11 & bé Martaban,
ving bién Myanmar ¢ muc nudc sau
khoadng 132m va 156m. Chan dé ZWP 12
nang khoang 5.200 tan, coc 3.600 tan.
Chan dé ZWP 15 ndng khodng 6.300 tan,
€oc 2.200 tan. Ké hoach thi cong ché tao
va ha thiy 2 chan dé trong vong 15 théng
(9/2021-11/2022).

Tru6c anh hudng cla dich bénh
Covid-19, Vietsovpetro dang trién khai
dong bo cac gidi phap dé vira hoan thanh
cong tac khoan, thdm do, khai thac cdcmo

dau khi ngoai khai, vira dam bao tién do
trién khai ché tao chan dé ZWP 12 & ZWP
15 theo dling Hop dong.

Viéc dugc chd dau tu PTTEP, Tong thau
EPCIC chap thudn giao thau cung cap ché
tao 2 chdn dé ZWP 12 & ZWP 15 da chiing

Mé Zawtika, ngodi khai Moattama, Myanmar. Ngudn: MMTimes

minh nang luc, kinh nghiém, uy tin cla
Vietsovpetro trong cong tac thi cong ché
tao, van chuyén va ha thly cc cong trinh
dau khi, dac biét la cac gian nudc sau,
siéu trudng siéu trong tai Viét Nam va thi
truong qudc té. Héng Minh
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PV DRILLING CUNG CAP GIAN KHOAN TU NANG CHO VIETSOVPETRO

l“u

dng cong ty CP Khoan va Dich vu
khoan Dau khi (PV Drilling) da ky

A=

Gian khoan tundng PV Drilling I. Anh: PVD

hop dong cung cdp gian khoan bién ty
nang PV Drilling | cho Lién doanh Viét -

Nga “Vietsovpetro’, dé trién khai chuong
trinh khoan tai L6 09-1 bat dau tir gitia
thang 9/2021.

Gian PV Drilling I 1a gian khoan bién
tu nang dau tién cda PV Drilling, c6 kha
nang thi cdng giéng khoan c6 do sau dén
25.000 ft (tuong duang 7.600 m) va toi da
chda dugc 120 ngudi cing tham gia lam
viéc truc tiép trén gian.

Hién gian PV Drilling | va Il dang thuc
hién chién dich khoan cia Hoang Long JOC;
gian PV Drilling Ill dang thuc hién chién
dich khoan cho JVPC; gian khoan dat lién
PV Drilling 11 dang thuc hién chuang trinh
khoan tai tai Algeria cho GBRS. Gian khoan
ban chim PV Drilling V dang hoan thién dau
ndi cum thiét bi khoan (DES) va Tender tai
Singapore, sau dd sé dugc dua sang Brunei
dé thuc hién chién dich khoan cla Brunei

Shell Petroleum tur thang 10/2021...
Hong Minh

BSR DAT GIAI CAO TAI I—IOI THI SANG TAO KY THUAT TINH QUANG NGAI

Nha mdy Loc ddu Dung Qudt. Anh: BSR

Cc“)ng ty CP Loc hda dau Binh Son
(BSR) dat 1 giai Nhat, 1 giai Nhi,
3 gidi Ba va 2 gidi Khuyén khich tai Hoi thi
Sang tao Ky thudt tinh Quang Ngai lan thi
12 (2020 - 2021).

Trong d6, BSR dat gidi Nhat véi gidi
phdp “Tang nhiét do diém chdp chay cho
san pham dau DCO dap tng tiéu chuan
nén FO (FP) cta BSR lam tién dé cho viéc
nghién ctiu san xuat MFO cia BSR”; gidi Nhi
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|a gidi phdp “Toi uu tan sudt phan tich mau
dua trén khuynh hudng clia két qua thuc
nghiém va moi tueng quan giia cac chi
tiéu clia mau thong qua ma hinh hoi quy”.

BSR ciing dat 3 gidi Ba vdi cac gidi
phap: “Thiét ké b sung logic diéu khién
cho hé théng 10 hoi A-4001A/B/C/D dé da
dang phuang thiic van hanh va tu dong
diéu khién khi luu lugng khinhién liéu sinh
ra tif Nha médy Loc dau Dung Quét tang

cao, tranh lugng khi nhién liéu thura xa ra
dudc dot”; “Giai phap cung cap nhiét bo
sung cho vong HCO PA tirvong HCO recycle
dé gia nhiét cho thap Debutaniser”; “Gidi
phdp st dung, tng dung thiét bi bay
khdng nquadi 13i (drone) phuc vu cdng tac
kiém tra thiét bi trong nha méy loc dau”.

BSR dat 2 giai Khuyén khich véi “Giai
phdp phan tich ham lugng plantin (Pt)
trong xiic tac CCR nhdm chd dong kiém
sodt chdt lugng xiic tac tai phan xudng
(CR, phuc vu cong téc van hanh Nha mdy
Loc dau Dung Quat an toan, on dinh, hiéu
qud”; “Giai phap ky thuat dé dam bao chi
tiéu ham lugng tro (ash content) cla san
pham déu can (clarified oil) dau ra thiét bi
tach xtic tac min trong dong dau can slur-
ry (Gulftronic Separator X-1504) dat tiéu
chudn thiét k& (<100 ppmwt) tai phan
xudng RFCC, Nha mdy Loc dau Dung Quat”.

Puic Chinh
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BW ENERGY PHAT I—HEN DAU NGOAI KHOI GABON
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Vi tri 6 Dussafu ngodi khoi Gabon. Nguén: Panoro Energy

W Energy Limited cong bo phat

Hibiscus (DHBNM-1) thudc Lo Dussafu,

hién Hibiscus DHIBM-1 khoang 6 km vé
phia Bac - Dong Bac, dugc khoan dén do
sau 115 m nudc vdi tong chiéu sau khoan
la 3.500 m.

Trong qua trinh khoan, giéng bat gap
via chifa Gamba tai d6 sau 2.794 m va ct
dau ¢ bé day tang san pham dat 13,5 m
tai via cat két Gamba trén.

Giéng du kién gidp tang trit lugng thu
hoi tai Lo Dussafu Ién 105 triéu thung.

L6 Dussafu c6 dién tich 850 km? do
BW Energy diéu hanh (73,5%), cung cac
doi tac Panoro Energy (17,5%) va Gabo-
nese il (9%).

hién dau tai giéng thim do Bic  ngoai khoi Gabon. Giéng ndm cach phét Linh Chi (theo BW)
VINTAGE ENERGY PHAT HIEN KHI 88 ENERGY PHAT HIEN DAU TAI
w @ GIENG THAM DO MERLIN-1,
TAI GIENG THAM LUONG VALI-3 NORTH SLOPE
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Khu vuic gidy phép ATP 2021 tai bé Cooper. Ngudn: Vintage Energy

Vintage Energy cong bo phat hién
mod khi Vali sau khi khoan giéng
thdm luong Vali-3, thudc gidy phép
ATP 2021, tai bé Cooper, phia Tay Nam
Queensland.

Giéng Vali-3 dugc khoan tdi tdng
chiéu sau 3.186 m. Trong qua trinh
khoan, khi dugc phét hién tai hé tang
Toolachee, Epsilon, Patchawarra va via
cat két Tirrawarra.

Giéng Vali-3 bat gap cot khi ¢ bé
day tang san pham dat 165 m tai hé tang
Patchawarra va cot khi cd bé day tang san

pham dat 13 m tai via cat két Tirrawarra.
Vintage Energy cho hiét van tiép tuc
khoan nham danh gid va dinh lugng khi
tai hé tang Epsilon va Toolachee.

Dau ciing dugc phat hién tai cdc
tram tich tudi Cretaceous mudn, Jurassic
va Triassic; cac hé tang Toolachee tudi
Permian mudn.

Gidy phép ATP 2021 dugc diéu hanh
béi Vintage Energy (50%) clng cac doi
tdc Metgasco Ltd. (25%) va Bridgeport
Cooper Basin Pty. Ltd. (25%).

Linh Chi (theo Vintage Energy)
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Vi tri giéng Merlin-1 tai North Slope. Ngudn: 88 Energy

88 Energy cong bd két qud khoan giéng
Merlin-1 va cho biét da phdt hién ddu tai 2
doi tugng tham do N18 va N20, thudc hé
tang Cretaceous Nanushuk. Theo két qud
phdn tich dia héa, tai via cdt N19 (khong
thudc déi tuong dugc ddnh gid trudc dd)
cling cé phdt hién ddu khi. 88 Energy du kién
khoan thém giéng thdm luiong Merlin-2 vao
Quy 1/2022.

ERCE Australia Pty Ltd. udc tinh trir
lugng tiém ndng chua cdp nhdt tai du dn
Peregrine la 1,6 ty thiing ddu, bao gom trit
lugng tai giéng Merlin-1A va Merlin-2 ciing
2 via chifa tai cu tao trién vong Harrier duroc
Ién ké hoach khoan trong ndm 2022.

Du dn Peregrine cd dién tich khodng
195.000 mdu Anh do 88 Energy diéu hanh
(100%).

Tran Anh (theo 88 Energy)
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BURU PHAT HIEN DAU TAI GIENG CURRAJONG-1
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Vi tri giéng Ugani tai bé Canning. Ngudn: Buru Energy

Buru Energy phat hién dau tai
giéng Currajong-1, thudc gidy
phép tham do 391 tai bé Canning, phia
Ty Bac Tay Australia.

Giéng dugc khoan bang gian Ensign
963, dén tong chiéu sau 2.340 m. Dt liéu
cho thdy xudt hién cdc via rong chiia dau
tai ndc tap Ungani dolomite va cdc via

chiia dau tiém nang xuat hién tai cac tap
dolomite thap han, gan giéng Praslin 1.
Dac biét, 1 bd phan phét hién khi hydro
chuyén dung ciing dugc lap dat trén gian
khoan nay. Thiét bi da phat hién khu vuc
khi bun (mudgas) chtia hydro véi ty 1é 6%
trong khodng cach 6 m tlr dd sau do dugc
2.014m.

Sau khi hoan thién khoan giéng
Currajong-1, gian khoan Ensign 963 sé
khoan giéng Rafael 1.

Buru diéu hanh 3 giéng Currajong,
Rafael and Ungani ndm giir 50% quyén
|gi. Origin Energy nam git 50% quyén lgi
tai giéng Currajong va Rafael. Roc ndm
gilt 50% tai giéng Ungani.

Tran Anh (theo Buru Energy)

¥

ENI PHAT HIEN DAU NGOAI KHOI IVORY COAST
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Tau khoan Saipem 10000. Ngudn: Saipem

ni cdng bd phét hién dau khdng 16
tai cdu tao trién vong Baleine, L6
(I-101 ngoai khai Ivory Coast.

Giéng thdm do Baleine-1x dugtc
khoan bang tau khoan Saipem 10000 tdi
tong chiéu sau 3.445 m, tai khu vuc nudc
sau 1.200 m; phat hién dau nhe (40 °API)
tai 2 dia tang khac nhau.

D liéu do ghi va thi nghiém mau tai
giéng phat hién via cha dau nhe (40 °API)
tudi Santonian va Cenomanian/Albian va
via tu6i Cenomanian/Albian mudn c6 dac
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tinh via t6t, ¢o thé dua vao khai thac. Trir
lugng tiém nang tai phat hién udc tinh
1,5 - 2 ty thing déu tai cho va 1,8 - 2,4
nghin ty ft® khi dong hanh. Giéng Baleine
|a giéng tham do dau tién cha Eni tai lvory
(oast.

Eni diéu hanh L6 CI-101 (90%) clng
doi tac Petroci Holding (10%). Eni va doi
tac Petroci Holding cling tham gia vao 416
khac 6 khu vuc nuéc sau Ivorian la CI-205,
(1-501, CI-504 va CI-802.

Tran Anh (theo Eni)

SPIRIT ENERGY PHAT HIEN KH
TAIMO GROVE

- = e
Bdin d md Grove. Ngudn: The Geological Society of
London

Spirit Energy cong bd pht hién khi tai md
Grove, thém luc dia Virong qudc Anh.

Giéng phdt trién Grove Northeast
(49/10a-G7) dugc khoan bdng gian khoan tu
ndng hang ndng Maersk Resolve ciia Maersk
Drilling, bdt gdp via cdt két chiia khi B&C cd bé
day tdng sdn phdm khodng 250 ft.

Khi tir mo Grove dugc dua vé xi Iy tai
Nha mdy Markham J6-A (Spirit Energy) va vdn
chuyén théng qua hé thong duong dng ddn
khi Tay (West Gas Transport) dén terminal Den
Helder & Ha Lan.

Mé Grove va Grove Northeast duoc diéu
hanh bdi Spirit Energy (92,5%), cung ddi tdc
RockRose (7,5%).

Linh Chi (theo Spirit Energy)



rong Bao cdo thi truong dau (Oil

Market Report), (o quan Nang
lugng Quoc té (IEA) du bdo nhu cau dau
toan cau chi dat 96,2 triéu thiing/ngay
vao ndm 2021 va chi tang thém 3,2 triéu
thung/ngay vao nam 2022 [1].

Nguon cung dau toan cau tang 1,7
triéu thung/ngay trong thang 7 1&n 96,7
triéu thung/ngay sau khi Saudi Arabia
cham duit cdt giam san lugng tu nguyén
bo sung va hoat dong khai thac tai Bién
Bac phuc hoi manh mé sau dot tién hanh
bédo tri. San lugng dau toan cau dugc IEA
du bdo sé tang trong thdi gian tdi sau
khi T6 chic Cac nudc Xudt khau Dau mé
va dong minh (OPEC+) tiép tuc ndi long
thda thudn cat gidm san luong. Dang chi
y, nguon cung ngoai OPEC+ da tang 600
nghin thung/ngay trong ndm 2021 va
dugc bdo sé tang 1,7 triéu thung/ngay vao
nam 2022 (My chiém gan 60%).

Hoat ddng loc dau phuc hoi cham do
lan song dich bénh Covid-19 méi khién
cdc nudc dp dung cac bién phép gian cach,
bao gom ca lockdown trén dién rong, dan
dén tiéu thu nhién liéu giam manh. Cong
sudt cac nha mdy loc dau toan cau dugc du
bdo ¢ muc 77,9 triéu thung/ngay trong

THI TRUGNG DAU i

nam 2021 (tang 3,7 triéu thung/ngay so
vGi nam trudc), song van thap hon 3,7
triéu thung/ngay so véi nam 2019.

Du bdo cta IEA vé tang trudng nhu
cau dau toan cau co ban khdng thay dai so
véi bdo cdo truc do, tang 5,3 triéu thung/
ngay vao nam 2021 va tang thém 3,2 triéu
thung/ngay vao ndm 2022. Tuy nhién,
tang trudng nhu cau dau cudi ndm 2021
sé giam manh do mot s qudc gia tiéu thu
déu I6n, d3c biét 1a 6 khu vuc chau A, ap
dung cac bién phap han ché di chuyén
dé giam su lay lan trudc bién thé mdi clia
virus SARS-CoV-2.

Ton kho dau toan cau giam manh,
cdc kho du trit ctia OECD da gidm 50 triéu
thung, tueng duang 1,7 triéu thing/ngay,
thap hon 131 triéu thing so véi muic ton
kho trung binh 5 nam. Tuy nhién, lugng
dau ton kho c6 thé gia tang trong cudi
ndm nay véi gia dinh cac [énh tring phat
tiép tuc p dung doi véi dau tho Iran.
OPEC+ 6 thé tam diing, ti€p tuc hoac
tham chi dao ngugc quyét dinh ndi long
cat giam san lugng trong nam 2022.

Trong Bdo cdo “Macro oils short-term

outlook” [2], Wood Mackenzie du bdo san
lugng dau toan cau da dugc diéu chinh

PETROVIETNAM

tang khoang 60.000 thung/ngay vao ndm
2021 va 170.000 thung/ngay vao nam
2022 lén muc trung binh lan luot la 96
triéu thung/ngay va 100,6 triéu thung/
ngay. Két qua nay dugc Wood Mackenzie
gia dinh san lugng OPEC+ sé tiép tuc tang
trong cudi nam 2021 va 2022, dong thdi
UAE, Saudi Arabia, Lién bang Nga, Kuwait
va Iraq tang san lugng trong nam 2022.

Wood Mackenzie dy bdo nguon
cung ngoai OPEC dat trung binh 58,5
triéu thung/ngay trong nam 2021, tang
430.000 thung/ngay so vdi nam 2020, chd
yéu nhd vao san lugng gia tang tir Lién
bang Nga va Canada. Nguon cung ngoai
OPEC du kién sé dat 60,9 triéu thung/ngay
vao nam 2022 [2].

Cac doanh nghiép dau khi I6n trén
toan cau van duy tri dau tu trong linh
vuc thugng ngudn, dong thai thic day
cac du an chuyén dich nang luong. Cic
du an phat trién mo Bacalhau giai doan 1
(Equinor), Mero giai doan 4 (Petrobras) va
Patola (Karoon Energy) da co quyét dinh
dau tu cudi cling (FID) va du kién sé duoc
dua vao khai thac trong giai doan 2023 -
2024.

Wood Mackenzie ky vong nhu cau

DAU KHi - SO 8/2021 67




THI TRUGNG DAU Khi

Cung nhiénliéuldng va dau tho toan cau (triéu thung/ngay)

Thay d6i nguon cung theokhu vy (triéu thing/ngay)
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Hinh 1. Nguén cung ddu va nhién liéu léng dén ndim 2022 [3].
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dau toan cau nam 2021 sé dat 95,8
triéu thung/ngay, tang 5,6 triéu thung/
ngay so véi nam 2020. Bat chap rii ro
ctia bién thé Delta, Wood Mackenzie cho
rang viéc tang toc tiém ching vaccine
nglia Covid-19 trén pham vi toan cau sé
ho trg su phuc hoi cla thi truong. Wood
Mackenzie du bao nhu cau dau trong Quy
IV/2021 sé tang 2 triéu thung/ngay so vdi
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Hinh 2. Nhu cdu ddu va nhién liéu ldng dén ndm 2022 [3].

Quy 111/2021, [én mdc 99,3 triéu thung/
ngay, mic cao nhat ké tirnam 2019. Wood
Mackenzie du bao gid dau Brent sé xoay
quanh 70 USD/thung cho dén cudi nam
20212].

Béo cdo “Trién vong nang lugng ngan
han” (STEO) clia (g quan Thong tin Nang
lugng My (EIA) cho rang thi truong dau mé

van phai chiu muic d6 khong chac chan cao
do tac dong cla dai dich Covid-19 dén su
phuc hoi kinh té toan cau [3].

EIA du bao nguon cung dau va nhién
liéu 16ng toan cau dat trung binh 96,14
triéu thing/ngay trong ndm va dat trung
binh 101,45 triéu thung/ngay vao ndm
2022. Trong do, nqudn cung tir OPEC |a
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Ngudn cung nhién liéu Iong toan cau (triéu thiing/ngay) Nhu cau nhién liéu ldng toan cau (triéu thung/ngay)
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Hinh 3. So sdnh cung - cdu nhién liéu Ing toan cdu dén nam 2022 [3].
Bding 1. Dy bdo cung - cdu ddu va nhién liéu Iong toan cdu dén ndm 2022 [3]
Don vi: triéu thing/ngay
2021 2022
Thei gian 2020 2021 2022
Quyl Quyll  Quylll Quylv  Quyl Quyll  Quylll Quylv
CUNG 92,80 94,80 97,30 99,60 99,79 101,08 102,20 102,68 94,18 96,14 101,45
OECD 30,18 3089 31,22 31,90 32,17 32,45 32,79 33,37 30,73 31,05 32,70
My 17,62 19,05 18,76 19,12 19,38 19,81 20,26 20,58 18,58 18,64 20,01
(anada 5,63 541 5,64 5,81 5,84 5,81 5,83 5,86 5,26 5,62 5,83
Mexico 1,93 1,95 1,86 1,90 1,88 1,84 1,81 1,77 1,94 1,91 1,82
(dc nudc OECD khac 5,00 4,48 4,96 5,07 5,08 5,00 4,89 5,16 4,95 4,88 5,03
Ngoai OECD 62,61 63,90 66,08 67,70 67,62 68,63 69,41 69,32 63,45 6509 6875
OPEC 30,37 30,78 32,30 33,53 33,71 33,80 3397 34,01 30,71 31,76 33,87
A-Au 13,38 13,62 13,59 14,19 14,46 14,66 14,77 14,97 13,42 13,70 14,72
Trung Quéc 5,05 5,09 5,04 5,06 5,05 5,08 5,08 513 4,93 5,06 5,08
(dc nudc ngoai OECD khdc 13,82 14,42 15,15 1491 14,40 15,08 15,59 15,21 14,39 14,58 15,07
CAv 94,66 96,49 98,55 99,77 99,59 100,62 101,79 102,00 92,42 97,38 101,01
OECD 42,30 43,68 4548 4589 4551 4525 46,30 46,36 42,02 4435 4586
My 18,45 20,03 20,30 20,15 20,01 20,51 21,02 20,94 18,19 19,74 20,63
(anada 2,12 2,09 2,29 2,31 2,27 2,22 2,32 2,31 2,19 2,20 2,28
Chau Au 11,90 12,51 13,73 13,55 13,14 13,27 13,59 13,26 12,43 12,93 13,31
Nhat Ban 3,73 3,01 2,99 3,38 3,63 2,96 3,04 3,35 3,33 3,27 3,24
(dc nudc OECD khac 5,89 5,86 5,98 6,30 6,25 6,10 6,14 6,31 5,72 6,01 6,20
Ngoai OECD 5237 52,81 53,07 5388 5408 5537 5549 5564 5040 53,04 55,15
A-Au 4,92 5,01 54 5,25 5,04 512 5,51 537 4,95 515 5,26
Chau Au 0,73 0,73 0,74 0,75 0,74 0,74 0,74 0,75 0,71 0,74 0,74
Trung Quéc 15,26 15,46 14,77 15,30 15,75 16,01 15,71 15,99 14,43 15,20 15,86
Céc nudc khdc 6 chau A 13,78 13,35 13,21 13,89 14,30 14,51 14,10 14,53 12,80 13,56 14,36
(dc nudc ngoai OECD khdc 17,67 18,26 18,94 18,69 18,24 19,00 19,42 19,00 17,51 18,39 18,92
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31,76 triéu thung/ngay trong nam 2021
va 33,87 triéu thing/ngay trong ndm
2022. Ngudn cung tlf cdc nudc ngoai OPEC
la 64,39 triéu thung/ngay trong ndm 2021
va 67,57 triéu thung/ngay trong ndm
2022.

Hon 90% san lugng dau khai thac 6
vinh Mexico (GOM) da dling sdn xuat do
anh hudng ctia con bao Ida, khién san
lugng tai GOM chi dat trung binh 1,5 triéu
thung/ngay trong thang 8/2021, giam 0,3
triéu thung/ngay so véi thang 7/2021.
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(o quan quan ly hoat dong khai thac
dau ngoai khoi cia My cho biét cac cong
ty nang luong dang nd luc khéi dong lai
€ac ¢ s6 va duong ong dan dau tai vinh
Mexico dang bi déng c(fa do tinh trang
thiéu dién va nudc. EIA ky vong san lugng
tai GOM sé tang tr6 lai va dat mdc trung
binh 1,7 triéu thung/ngay trong Quy
IV/2021.

EIA cho biét tiéu thu dau va nhién
liéu long toan cau trong thang 8/2021
dat 98,4 triéu thung/ngay, tang 5,7 triéu

thung/ngay so véi cung ky nam 2020
nhung van thap hon 4 triéu thing/ngay
50 vi cung ky nam 2019. EIA dy bdo nhu
cau dau va nhién liéu 16ng toan cau sé dat
trung binh 97,38 triéu thiing/ngay cho ca
nam 2021 (tang 5 triéu thung/ngay so véi
nam 2020) va tiép tuc tang thém 3,6 triéu
thung/ngay vao nam 2022 |én miic trung
binh 101,01 triéu thung/ngay.

Tai Hoi nghi Bo trudng lan thir 20,
OPEC+ xac nhan ké hoach diéu chinh san
Xudt va co ché diéu chinh san xudt hang
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thang da dugc phé duyét tai ONOMM lan
thit 19 va quyét dinh diéu chinh tang san
lugng moi thang thém 0,4 triéu thung/
ngay. OPEC+ ciing nang du bao nhu cau
dau cho nam 2022, trong khi phai diing
trudc sy hoi thiic tang san lugng tir My [4].

Theo Reuters, tai cudc hop Uy ban k§
thuat chung (JTC) dién rangay 31/8/2021,
OPEC+ da danh gid tinh hinh thi trugng
giai doan 2021 - 2022, trong d6 du bdo
nguon cung thiéu hut 0,9 triéu thing/
ngay trong nam 2021 va du thiia 1,6 triéu

thiing/ngay trong nam 2022. Ton kho dau
thuong mai 6 cac nuéc OECD dugc du bao
6 dudi muc trung binh giai doan 2015 -
2019 cho dén thang 5/2022 [5].

Gia dau tho Brent giao ngay dat trung
binh 71 USD/thung trong théng 8/2021,
giam 4 USD/thung so véi thang 7 nhung
tang 26 USD/thung so vdi thang 8/2020.
Gia dau Brent da tang trong thoi gian
qua do du trit dau toan cau giam 6n dinh
1,8 triéu thiing/ngay trong nlfa dau nam
2021. EIA dy bdo gia dau Brent trung binh

trong Quy IV/2021 sé& duy tri & mdc 71
USD/thuing. EIA cho rang viéc san lugng
tiép tuc tang tir OPEC+, tr M (dau chat
sit) va tlr cdc nudc ngoai OPEC, sé vugt qua
nhu cau dau toan cau va gia dau Brent
sé chi dat mdc trung binh 66 USD/thung
trong nam 2022.

EIA dy bdo gia dau Brent sé duy tri
6 muic 71 USD/thung trong Quy 1V/2021.
Tuy nhién sang nam 2022, EIA cho rdng
toc do tang truéng san lugng tir OPEC+,
dau chat sit cla My va cac nuéc ngoai
OPEC khdc sé vuot qua toc dd tang trudng
nhu cau tiéu thu dau toan cau va dua gid
dau Brent giam xudng mdc trung binh 66
USD/thuing [3].
Hanh Nguyén
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UNG DUNG KY THUAT KIEM SOAT AP SUAT TRONG QUA TRINH
BOM TRAM XI MANG CHO GIENG KHI DIEU KIEN NHIET BO CAO
VA AP SUAT CAQ, MO SU TU TRANG

LEGEND
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Hinh 1. Két qud md phdng thiy luc bom trdm xi mding dng chdng ling 7" vdi ty trong dung dich 13,9 ppg.

rong qua trinh khoan than giéng

duong kinh 8%2" qua 2 tap muc
tiéu khai thac E va F giéng ST-2P mé Su
Tt Trang, mgt m khi - condensate c6 diéu
kién nhiét do cao va ap suat cao, da ghi
nhan hién tugng mat dung dich vdi cac
thong so nhu sau:

- Ty trong dung dich khoan la 13,7
ppg (ap suat via udc tinh la 13,1 ppg);

- Ty trong tuan hoan tuong duong
(ECD - Equivalent Circulating Density) do
dugc la 14,66 ppg tuong tng véi toc do
bom 430 gpm (so vdi ap sudt v via tai
chan dé ong chong 95" clia than giéng
trudc do la 15,3 ppg). Diéu nay dong
nghia la “ctra s6 dung dich” trong thiét ké
da bi thu hep dang ké, tir 2,2 ppg (chénh
|éch giifa gia tri dp sudt vG via tinh toan
15,3 ppg so vdi ap sudt via tinh toan 13,1
ppg) con 1,6 ppg (chénh 1&ch giita gid tri
ap suat va via thuc té 14,7 ppg so vdi ap
suat via tinh toan 13,1 ppg).

Giéng ST-3P la giéng khoan phat
trién khai thc tiép theo giéng ST-2P, vGi
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2 phuang an thiét ké khoan qua 2 tap khai
thac muc tiéu E va F nhu sau:

- Phuong an thiét ké chinh: Khoan
than giéng duong kinh 812" qua ca 2 tap
EvaF. Sau d6 sé tha va bom trdm xi mang
chudi 6ng liing chuyén tiép tir 4%2" x 7"
(doan dng ltng 7" sé cach ly tap E va doan
ong lling 4%4" sé cach ly tap F).

- Phuong an thiét ké du phong:
Khoan thén giéng duong kinh 8%" qua
tap E, tha va bom trdm xi mang dng chdng
Iting 7”. Sau d6, tap F sé duoc khoan véi
than giéng duong kinh 6" tha va bom
tram xi mang ng chong Iiing 4%,".

Rit kinh nghiém vé gia tri ap suat vo
via thuc té tai giéng khoan ST-2P, nquy co
xay ra su cd mat dung dich trong qua trinh
bom tram xi mang dng chdng liing 7" clia
giéng ST-3P dugc danh gia nghiém trong
han do gid tri tinh todn ECD vugt qué gid
tri v0 via 14,7 ppg (v6i dp sudt via tinh
toan la 13,7 ppg, “ctia 56 dung dich” cho
tinh todn thdy luc bom trdm xi mang chi
con 1ppg):

- Trong qua trinh khoan than giéng
8Y2": Ty trong dung dich st dung 12,8 ppg
(ing dung k§ thudt khoan MPD), vdi toc
do bom tuan hoan dung dich 550 gpm,
ECD 1a 14,4 ppg;

- Kétthicqua trinh khoan, bom tuan
hoan thay thé dung dich khoan véi ty trong
cao hon la 13,9 ppg (d€ khéng ché giéng
khoi phun trao vGi ap sudt via tinh toan la
13,7 ppg) dugc bom vao giéng véi toc do
300 gpm, ECD la 14,7 ppg dugc ghi nhan
mat dung dich. Giam toc 6 bom tuan hoan
tir 300 gpm xudng con 200 gpm, ECD gidm
tuong (ing con 14,2 ppg thi hién tugng mat
dung dich hoan toan bién mat.

- ECD tinh todn mé phdng trong
qua trinh bom trdm xi méng cao nhat la
14,9 ppg tai chan dé ong chong 94" va
15,13 ppg tai ddy giéng véi toc do bom
250 gpm, ty trong vifa xi mang 15 ppg va
ty trong dung dich khoan 13,9 ppg.

Nhom tac gid thudc Cong ty Lién
doanh Diéu hanh Dau khi Ciu Long (Cliu
Long JOC) nghién ctiu, dé xuat giai phap
Ung dung kj thudt kiém soat ap sudt
trong quad trinh bom trdm xi mang (MPC
- Manage Pressure Cementing) dé gidi
quyét thach thic ky thudt trén.

Tuong tu nhu ky thuat MPD la ky
thuat kiém soat ap sudt trong qua trinh
khoan, ky thuat MPC trong qua trinh bam
tram xi mang ciing la kiém soat va dam
bao ap sudt & ddy giéng la khdng thay ddi
(CBHP. Constant Bottom Hole Pressure),
bang cach diéu chinh ap suat trén bé mat
(SBP, Surface Back Pressure) thong qua
hé thong Van diéu tiét (Choke Manifold)
nham dam bao ECD ndm trong gidi han
cho phép cla “cra s6 dung dich” trong
sudt qua trinh bom trdm xi mang.
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Theo d6, sé c6 2 thdng s6 dung dé
diéu chinh va khdng ché BHP nam trong
“clra s6 dung dich”:

- Tytrong dung dich: lua chon gid tri
ty trong dung dich cang nhd cang tét;

- Ton that ap suat doc theo khoang
khdng vanh xuyén trong qua trinh bom
tuan hoan dung dich bom, bang cach diéu
chinh cac thong so sau:

+ Toc do bom: day la thong so quan
trong nhat, do c6 ty 1é bac 2;

+ Ty trong dung dich khoan;

+ Chiéu dai giéng khoan, giéng
khoan cang dai thi ton that ap suat doc
theo khoang khong vanh xuyén cang Ién.

V6i viéc dp dung ki thuat MPC sé
cho phép bé sung, bu trir cho s gidm ap
suat nhu da dé cap bang cach bom va giit
¢6 dinh SBP theo tinh todn dam bao BHP
la khdng doi va ludn ludn dam bao nam
trong giGi han “ctra s6 dung dich” theo
thiét ké.

Sau khi két thic cong tac khoan than
giéng duong kinh 8%2", hé thdng thiét b
MPD dugc giif nguyén va gid tri SBP chinh
|a gid tri tai van diéu tiét A (Choke A) vdi
yéu cau thiét ké la bao dam gia tri ECD
14,2 ppg tai ddy giéng trong sudt qua

Hinh 2. SBP dp dung trong qud trinh bom trdm xi mdng.

trinh tha ong va bom tram xi méang khong
thay doi.

- Dung dich khoan véi ty trong nhe
12,8 ppg (ting dung ky thuat MPD) trong
qua trinh khoan dugc bom tuan hoan,
thay thé bang dung dich nang hon, o ty
trong la 13,9 ppg trudc khi kéo can va bo
khoan cu 8%2" ra khdi giéng (d€ dam bao
kiém soét giéng khéi su ¢6 phun trao véi
gia tri dp suat via do dugc la 13,7 ppg),
chuan bi cho cong tac thd 6ng chdng
lGng 7".

- Sau khi tha ong chong ling 7"
tdi chiéu sau 3.831 m, dung dich trong
giéng duogc tudn hoan thay ddi ty trong
tlr 13,9 ppg xudng con 13,7 ppg bang hé
thong bom clia gian véi toc d6 bom 150
gpm nham gitr ECD thap hon 14,6 ppg
va dam bao giéng khong mat dung dich
trong sudt thoi gian tuan hoan, lam sach
giéng.

- Keét thic qua trinh tuan hoan, lam
sach giéng, bom gian ngimng hoat dong va
bom cta hé thong MPD (auxiliary pump
trong trung hgp nay chinh la bam thi 3
clia gian) dugc kich hoat nham giit ¢6 dinh
gid tri SBP 160 psi thdng qua hé thong van
diéu tiét A va van dam bao gia tri 14,1 ppg
ECD ¢ ddy giéng khong doi.

- Tién hanh bom 80 thung dung
dich dém (spacer) c6 ty trong 14 ppg véi
toc do bom 150 gpm bang hé thong bom
clia gian, tuan hoan qua hé thdng van
diéu tiét A lic nay da dugc mé hoan toan
(SBP = 0 psi). SBP dugc ap dung tr6 lai
(150 psi) khi gian ding bom va trong suot
thai gian tron viia xi mang.

- Trong qud trinh bam xi mang c6
ty trong 15 ppg bang tram bom xi méang
Vi toc do bom 2,5 bpm, SBP dugc giam
xuéng va git 6n dinh véi gia tri [a 100 psi
(ECD=13,87 ppg). Gid tri SBP nay sé dugc
duy tri trong sudt thoi gian bom hét thé
tich xi mang bang tram bom xi mang,
trong qua trinh tha nit bom day (wiper
dart). Gia tri SBP nay dugc xa hét (SBP
=0 psi) sau khi chuyén sang bom day xi
mang bang hé thong bom cta gian vi toc
d6 bam 4 bpm. Gid tri SBP (150 psi) luén
luon dugc ap dung trd lai trong trudng
hgp ngling bom.

- Sau khi bom ddy hoan toan thé
tich xi mang theo tinh todn, gi tri SBP
lai dugc tang lén 150 psi va ap suat trong
khoang khong vanh xuyén dugc kiém soat
chat ché trong sudt thoi gian ¢d dinh (set
packer), kiém tra ap suat (pressure test-
ing) hé thong dng chdng ling.
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Bdng 1. Qud trinh thi cong trong trudng hap khdng va cd ting dung MPC

Trudc khi ap dung MPC (Truéng hop mat dung dich)
Khoan than giéng dutng kinh 8%2" va mé rong thanh giéng khoan 1én 914"
Tha va xi mang 6ng chéng ltng ¢d thé gidn ng dutmg kinh 7%”
Khoan than giéng dudng kinh 75" va mé rong thanh giéng khoan 1én 814"

Bom tram xi mang dng chong lting duong kinh 7”

- Sau khi hé thong dng chong ling
dugc treo thanh cong, van diéu tiét A sé
dugc mé hoan toan (SBP = 0 psi) khi tién
hanh tuan hoan lam sach phan xi mang
con lai bén trén ong chdng Iing bang hé
thong bom cla gian. Két thic qua trinh
bom tram xi mang cho 6ng chong liing.

Trong sudt qud trinh bom tram xi
mang cho dng chdng ling, hién tugng
mat dung dich da khdng xdy ra dong thoi
chat lugng bom xi mang dat chat lugng
t0t thong qua két qua do dat chat lugng
xi mang (CBL, Casing Bond Log) thu dugt.

Sang kién cdi tién ky thudt tai CGu
Long JOC khi ting dung thanh c6ng cdng
nghé MPD vao trong quad trinh bom trdm
xi mang ddi vdi giéng nhiét do cao va ap
suat cao, tao ra nén tang ky thuat MPC, lan
dau tién ap dung tai Viét Nam, c6 tinh (ing
dung thuc tién cao.
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Sau khi ap dung MPC (Truéng hgp mat dung dich)
Chi can khoan than giéng dudng kinh 814"
Khong can phai tha va xi méng dng chdng Iing 7%" trong trudng hop nay
Khong can phai khoan va mé rgng thanh giéng 73" x 8%2" trudng hgp nay

Bom trdm xi mang dng chong lting dudng kinh 7" bang MPD

Trong trudng hop khong dp dung
cong nghé MPC trong qud trinh bom
tram xi mang 6 cac giéng thudc mo Su
Tl Trang thi kha nang khoan thanh cong
giéng theo thiét ké ban dau sé khong cao
khi gdp hién tugng mat dung dich, doi hi
phai cd phuang an du phong cho thay dbi
két cau giéng - d6 la thém mot cap dng
chong Iing cd duong kinh 754",

Gidi phap Ung dung kj thudt kiém
soat ap suat trong qua trinh bom tram xi
mang MPC da khac phuc dugc hién tugng
mat dung dich ma phuong phap bom
tram xi mang thong thudng khong thé
thuc hién dugc doi véi cac giéng c6 diéu
kién phtic tap. Ddm bao giéng dugc khoan
va dat dugc chiéu sau thiét ké, gop phan
han ché/loai bo chi phi thué thiét bi cho
cdc phuang an du phong khac; tiét kiém
chi phi giéng khoan so véi phuong an
thém mot cap ong chong Iiing (Bang 1);

g6p phan mang lai thanh cong cho giéng
dac biét la chat lugng xi mang cho dng
chong ling c duong kinh 7”1a rat tot dam
bao giéng khai thac dugc lau dai, tranh ro
ri khi (ddc biét la giéng khi nhiét d6 cao -
ap sudt cao) tir cac tang san pham dong
thi tranh dugc nhiing chi phi rdi ro khong
can thiét dé xir 1y cac van dé lién quan dén
chdt lugng xi mang kém.

Gidi phap “Ung dung ky thudt kiém
soat ap suat trong qud trinh bom tram
xi mang cho giéng khi c6 diéu kién nhiét
d0 cao va ap suat cao da tiét kiém chi phi
giéng khoan udc tinh khodng 3,53 triéu
USD; giai phap dugc cong nhan Sang kién
cap Tap doan Dau khi Viét Nam va c6 tinh
ting dung thuc tién cao, dong thoi ting
dung cho ca cac giéng khoan than vuon xa
(ERD - extended reached drilling).

Nguyén Hitu Nhiéu (gidi thiéu)
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NGHIEN CUU KHA NANG PAU TU (LAP PRE-FS) NHA MAY SAN XUAT
ACID SULFURIC TU NGUYEN LIEU LUU HUYNH/CO CHUA LUU HUYNH
TU CAC NHA MAY LOC DAU CUA PVN

ai cdc nha may ché bién dau va

khi, luu huynh 1a sén pham phu
cUa qua trinh x( ly khi thai giau H.S trudc
khi thai ra méi truong. Luu huynh chd yéu
duoc sir dung dé san xudt acid sulfuric
(H,S0,). H.SO, dugc sit dung chii yéu dé
ché bién quang phosphate nham san xuat
phan bén DAP (diamonium phosphate),
SSP (single superphosphate) va TSP (triple
superphosphate)...

Do d6, Vién Dau khi Viét Nam (VPI)
da trién khai nghién ciiu kha nang dau tu
(Iap Pre-FS) Nha méy san xudt H,50, tu
nguyén liéu luu huynh/c6 chia luu huynh
tir cdc nha may loc dau cta Tap doan Dau
khi Viét Nam (PVN). Nghién ctiu nay nham
danh gia so bo tinh kha thi vé kinh té ky
thuat cdia viéc san xudt H,50, tirluu huynh
va tlr ngudn khi giau H.S cia Dy dn néng
cap md rong Nha méy Loc dau Dung Quat,
gitip PVN ¢6 hudng nghién ctu khac nhdm
nang cao hiéu qua str dung san pham luu
huynh dong thoi phat trién cong nghiép
héa dau.

Bén canh cdng nghé sén xut H_SO,

.

Phuang an 2

Phugng an 1
e

Nha may H SO, tirkhi H.S

truyén thong tir nguon nquyén liéu luu
huynh ran/long dugc ché bién tir khi giau
H,S, cdc nha ban quyén cong nghé (nhu
Haldor Topsoe, KVT...) da phat trién cong
nghé san xudt truc tiép H.SO, tir khi giau
H,S ma khong qua san pham trung gian la
lvu huynh. Céc phudng &n san xudt H.S0,
tl nguon nguyén liéu chia luu huynh ca
cacnha may loc dau dugc tom tat ¢ Hinh 1.

Trong qud trinh thuc hién, VPI da phoi
hop vdi Nha mdy Loc dau Dung Quat, Nha
mady Dam Phti My, cac nha bén quyén cong
nghé, don vi nghién ctiu thi truong va
thiét ké so bo nham danh gia tinh kha thi
clia d an dva trén cac yéu to: Thi truong;
chting loai nguyén liéu va san pham; dia
diém xdy dung; quy md cong sudt; cong
nghé k§ thuat; chi phi dau tu va hiéu qua
kinh té. Tir d6, dua ra cac phuong an san
Xuat sau:

- San xudt H,50, st dung nquyén
liéu khi giau H.S tir Nha méy Loc dau Dung
Quat sau nang cap m@ rong: Quy mo cong
suat dinh hudéng 200.000 tan/nam. Khi di
vao hoat dong (du kién vao ndm 2025),

Luu huynh

& o

H.50,

u-—r--

'_ m-_g_-ﬁ-r -.-"-ﬂ'

«r .

Du én sé dap ting dugc khodng 40% lugng
H.S0, thiéu hut cda thi truong (464.000
tan). Dia diém cta Du an ndm trong khu
vuc dat danh cho mé rong ca Nha mdy
Loc dau Dung Quat sau ndng cap m@ rong
dé dé dang két ndi véi nguon cung nguyén
liéu va két hgp st dung hai tir Nha may
H.50,. C&u hinh Nha may H 0, tich hop
vdi Nha mdy Loc dau Dung Quat sau néng
cap m6 rong duoc thé hién ¢ Hinh 2.

- San xudt H,50, s& dung nguyén
liéu 13 luu huynh tir Nha mdy Loc dau
Dung Quat sau nang cap ma rong: Trong
trudng hop can thiét co thé nhap nquyén
liéu luu huynh tir Lién hop Loc héa dau
Nghi Son hodc dan vi khac. Quy mé cong
suat dinh hudng la 200.000 tan/ndm,
phu hgp véi thi trung tiéu thu. Dy an dat
trong khu dat con trong hién hitu cia Nha
mdy Dam Phu My d€ tan dung uu thé vé
tiéu thu san pham cho san xudt NPK va co
s ha tang san c6. Cau hinh cda Nha may
H,S0, tich hop vai Nha mdy Dam Phu My
dugc thé hién 6 Hinh 3.

(6ng nghé san xudt H,S0, van hanh

s —

Hinh 1. Cdc hutng sdn xudt H SO, tif ngudn nguyén liéu chita luu huynh cia cdc nha mdy loc du.
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Khi giau H.S Nha may H.50, (Khu P1)

200 nghin tan/nam
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Hinh 2. Géu hinh nha mdy H,50, tich hop vdi Nha mdy Loc ddu Dung Qudt sau ndng cdp md réng.

Hs0,
98% khoi
lugng

Lutu huynh Nha méy H,S0,

200 nghin tan/nam
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t0i da 70 nghin tan/nam (khodng 1/3
¢ong suét san pham cda Dy an)

Dudng dng 2 km

(ap cho xudng NPK ndi b ctia Phii My,

/

Hinh 3. Cdu hinh nha mdy H 50, tich hap véi Nha mdy Dam Phi Mj.

theo nguyén Iy chung la chuyén héa luu huynh ¢6 trong céc
nguyén liéu dau vao khac nhau nhu: luu huynh nguyén to, quang
pyrite, cac loai khi thai cd chifa luu huynh. .. thanh khi SO,. Tiép
theo, khi SO, s& dugc oxy hda thanh khi SO, dudi tac dung cia
xiic tac. Cudi cling, SO, s dugc hap thu dé tao thanh H.S0,. Di tir
nguén nguyén liéu thu dugc tlr cdc nha may loc dau va ché bién
khi, 6 thé chia cong nghé san xudt H_SO, thanh 2 nhém chinh
sau: cdng nghé san xudt S0, tir nguyén liéu luu huynh va cong
nghé sén xudt H,S0, tir khi giau H_S.

Danh gid 2 nhém cong nghé sén xudt H,50, cho thdy, cong
nghé san xudt H,S0, tir khi giau H.S da dugc thuong mai héa béi
nhiéu nha ban quyén trén thé gidi. Cac nha may van hanh thuong
mai da dugc chiing minh hoat ddng hiéu qua trong thuc té. Du an
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san xudt H,50, tirkhi giau H,S kha thi vé mét kinh té véi tong miic
dau tu khodng 102 triéu USD. Trong d6, chi phi EPC la chi phi I6n
nhat khoang 58 triéu USD. IRR du an dat 16,3% (cao hon IRRmin
la 13,2%), NPV@IRRmin dat 15,7 triéu USD va thai gian hoan von
la 5 ndm 5 théng.

VPl da phan tich danh gia day dd cackhia canh thi truong, dia
diém quy mo cong suat, cong nghé, von dau tuva hiéu qua kinh té
phuong &n san xudt H,50, tir ngudn khi giau H,S cla Nha mdy Loc
dau Dung Quat sau nang cap mé rong. Két qua nay la thong tin
hitu ich d& PVN va Nha may Loc dau Dung Quat xem xét trién khai
ap dung vdi cac nghién ctu chi tiét hon trong giai doan tiép theo.

Tran Vinh Léc (gidi thiéu)



