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Tom tat
Bai bdo gidi thiéu két qud phdn tich chi tiét mau khi va condensate mé Thdi Binh, so sdnh véi tinh chdt san phdm cia cdc mé khi
va condensate khdc tai Viét Nam. Thanh phdn ciia khi mé Thdi Binh chi yéu la methane vi ham Iuong tir 89,14 - 89,61%mol. Tong
cdc thanh phdn hydrocarbon con lai (C,,) chiém ty I¢ thdp tir 7,75 - 8,04%mol va ham lugng hydrocarbon léng (C_) rdt thdp tir 0,20 -
0,39%mol. Khi mé Thdi Binh c6 chdt lugng t6t do ham lugng H S thdp, it tap chdt va khi phi hydrocarbon.
Két qud nghién citu nay gop phdn hoan thién Hé théng co sé di liéu tinh chdt ddu khi Viét Nam, tir dé cd co sé lua chon thiét ké,
cong nghé phi hgp dé sir dung hiéu qud nguén tai nguyén thién nhién.

Tit khoa: Khi, condensate, Thdi Binh.

M6 khi Thai Binh véi trir lugng tai chd khoang
140 ty ft® nam trong khu vuc L6 102-106 thudc bé
Séng Hoéng, ngoai khai vinh Bic Bo, cach b bién
tinh Thai Binh khoang 20km.

Piém ldy mau 3 pha

Vé trung tam xu ly,
™ phan phéi khi GDC
Hé thdng dusng Sng Thai Binh - Ham Réng falkhu cOng nghicp
duoc thiét ké dé thu gom khi t& mé Ham Réng
(L6 106), md Thai Binh (L6 102) va cac mo lan can
(Hong Long, Sapa Nam, H6ng Ha - L& 103 va 107)
van chuyén vé bd bang dudng éng 12inch dai 25km.
Ngay 7/8/2015, dong khi dau tién tir mo Thai Binh
da dugc dua vao b bang hé théng dudng 6ng nay.

Giéng khai thac
Gian dau giéng Thai Binh

Hinh 1. So d6 vi tri Idy mdu khi md Thdi Binh

——» Khi

Gian khai thac cia mé Thai Binh dugc thiét ké
don gian, trén gian khong cé cac thiét bi xu ly, do
d6 san pham sau khi thu gom dugc van chuyén truc [

\ §

ti€p vé bd. Tai Trung tam Phan phéi khi Tién Hai, bo Binh tach cao ap
tach/loc 3 pha dugc st dung dé tach nudc, cac can » Condensate
ran, condensate va khi thueng pham. ﬁ%

& phan tich tinh chat chi tiét, mau khi ma Thai > Nusc  ViUTlEymay
Binh dugc I3y tai gian dau giéng Thai Binh dudi dang Trung tdm xt Iy, phan phéi khi GDC tai khu
mau 3 pha, theo tiéu chudn ASTM D3700. Tai phong cong nghiép Tién Hai - Thai Binh

thi nghiém, mau dugc tach pha khi 16ng tai diéu Dong 3 pha tir
kién binh tach sau d6 thu mau khi dem phan tich. ~ WHP-ThaiBinh
S6 lugng mau lay tai mé 1a 4 mau, 1ay lam 4 dgt cach Hinh 2. So do vi tri Idy mau condensate md Thdi Binh

Bding 1. Diéu kién, vj tri ldy mdu md Thdi Binh

T Tén mau Vi trilay mau Théi diém 1y mau Ap suat (barg) Nhiét dé (°C)
1 TB-1 Budng éng 3 pha 10/2015 21,5 24,7

2 TB-2 Budng 6ng 3 pha 11/2015 22,7 27,3

3 TB-3 Budng éng 3 pha 12/2015 22,3 29,3

4 TB-4 Budng 6ng 3 pha 01/2016 22,0 33,0

Ngay nhdn bai: 13/10/2016. Ngay phan bién ddnh gid va stia chifa: 13/10/2016 - 9/6/2017. Ngay bai bdo dugc duyét dang: 30/11/2017.
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Bding 2. (dc chi tiéu phdn tich mdu khi

1T Tiéu chudn
1 Maukhi-thanh phan héa hoc
1.1 Thanh phan khi hydrocarbon C,-C,,
1.2 Thanh phan khi phi hydrocarbon (O,; CO; CO,; H,; N,; He; Ar)
2 Maukhi - tap chat
2.1 Ham lugng sulfur oxide
2.2 Ham lugng hydro sulfur
2.3 Ham lugng mercaptan va COS
24  Ham lugng luu huynh téng
2.5  Ham lugng hoi nuéc
Bding 3. Cdc chi tiéu phdn tich mdu condensate
1T Tiéu chudn
Ty trong
2 Diém chay
3 D6 nhét déng hoc
4 Ham lugng luu huynh téng
5 Khoi lugng phan ti
7 Ham lugng paraffin ran
8 Ham lugng nitrogen
9 Tri s6 acid
10 Ham lugng nhua
1 Ham lugng asphalt
12 Nhiét lugng chdy
13 Ham lugng thay ngan
14 Tri s6 octane
Bding 4. Thanh phdn cdc mdu khi tdch md Thdi Binh
T Thanh phan Phuong phap
1 Nitrogen
2 Carbon dioxide
3 Methane
4 Ethane
5 Propane
6 iso-FE):utane ASTM D1945
7 n-Butane
8 neo-Pentane
9 iso-Pentane
10 n-Pentane
11 Ce,
12 Hydro sulfur (H,S)
13 Luu huynh téng ASTM D5504
14 Hoi nudc ASTM D5454
15 Thay ngan téng ASTM D6350
Bding 5. Tinh chdt héa Iy khi tach mé Thdi Binh
T Tinh chat Phuong phap
1 Khéi lugng riéng (15°C, 1atm) ASTM D3588
2 Ty trong so véi khong khi (15°C, 1atm) ASTM D3588
3 Khéilugng phan ti ASTM D3588
4 Nhiét chdy cao ASTM D3588
5 Nhiét chay thap ASTM D3588
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Phuong phap
ASTM D 1298-12b
ASTM D 5002-11
ASTM D 97-09
ASTM D 445-12
ASTM D 4294-10

Phuong phap

ASTM D1945
ASTM D1945

ASTM D 5504
ASTM D 5504
ASTM D 5504
ASTM D 5504
ASTM D 5454

Phuong phap nghiém lanh

UOP A 46-85
ASTM D 3228-08
ASTM D664-11a

GOST 11858

IP 143-04
ASTM D 4809-13

UOP 938-10

ASTM D 2699-12

Pon vi

%mol

ppmV

Ib/mmscf
ppbV

bon vi
kg/m?

kg/kmol
MJ/m?
MJ/m?

Gia tri
1,387
1,287

89,375
4,483
1,799
0,568
0,445
0,004
0,210
0,125
0,318

0,6
0,6
9,5
0,57

Gia tri
0,788
0,6430
18,58
40,8
36,9
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Bdng 6. Cdc tinh chdt chung cda condensate mé Thdi Binh

Chi tiéu phan tich
Khéi lugng riéng 6 15°C, g/mL
Diém déng dac/diém chay, °C
Do nhét & 40°C, ¢St

Ham lugng luu huynh t8ng, % khéi lugng

Khéi lugng phan ta

Ham lugng paraffin ran, % khaoi lugng
Ham lugng nitrogen, % khaoi lugng
Ap suét hoi bao hoa, psi

Ham lugng nhua, % khaéi lugng

Ham lugng asphalt, % khéi lugng
Nhiét lugng chdy trén, kcal/kg

Nhiét lugng chay dudi, kcal/kg

Bding 7. S6'liéu chung cdt diém s6i thuc theo ASTM D 2892

Trung binh

0,7506
-57/-54
0,7382
0,0108
124,83
0,014
0,013
3,95
0,031
0,0012
11.256
10.541

Nhiétdé %khdilugng 1YWON9 oo thétich |
cat (°C) cdng dén dls cdng dén APl
Cc1-C4 1,31 0,5765 1,74 1139
80 12,27 0,6925 14,05 72,77
140 52,25 0,7613 54,31 54,29
180 72,97 0,7788 74,45 50,12
230 87,76 0,7881 88,59 47,98
> 230 100,00 0,8060 100,00 44,06
0 16 26 3b 4b Sb 66 76 86 96
Hiéu sudt (%)
—o— % Khdi lugng ——% Thé tich
Hinh 3. Butng cong chung cdt diém soi thurc condensate mé Thdi Binh
Bdng 8. Tinh chdt cda phdn doan (T ,- 180°C)
Chi tiéu phan tich Két qua
Hiéu suat, % khoi lugng 71,66
% thé tich 72,71
Khéi lugng riéng 315°C, g/mL 0,7428
Tytrong, d gg °F 0,7431
Ty trong, °API 589
Ham lugng luu huynh téng,% khai lugng 0,0009
Ham lugng nitrogen, % khéi luong 0,0007
Apsuat hoi bao hoa, psi 2,61
Tri s6 acid, mgKOH/g 0,0093
Tri s6 octane RON 55,0
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nhau 1 thang. Diéu kién va vi tri 1dy mau dugc
thé hién trong Bang 1 va Hinh 1.

Mau condensate moé Thai Binh dugc lay
& &p suat khi quyén sau binh tach cao éap tai
Trung tam Phan phai khi Tién Hai, mau dugc lay
lam 4 dgt cach nhau 1 thang (tuthang 11/2015
dén thang 1/2016). Vi tri ldy mau condensate
ma Thai Binh dugc thé hién trong Hinh 2.

Nhém téc gid da sir dung cac tiéu chuan
qudc t& ASTM, UOP, ISO va tiéu chuin Viét
Nam TCVN dé phan tich cac tinh chat héa ly
clia mau khi va condensate (Bang 2 va 3) [1, 2].

2. Két qua phan tich tinh chat san pham mé
Thai Binh
2.1. Tinh chdt khi mé Thdi Binh

K&t qua trung binh thanh phan va tinh
chat héa ly cia mau khi mé Thai Binh dugc
trinh bay trong Bang 4 va 5.
2.2, Tinh chdt condensate mé Thdi Binh
2.2.1. Tinh chdt chung

Tinh chat chung ctia mau condensate mé
Thai Binh dugc trinh bay trong Bang 6 [3].

2.2.2. Két qua chung cdt duding cong diém séithuc

S8 lieu chung cat diém soéi thuc theo
ASTM D 2892 dugc trinh bay trong Bang 7.

2.2.3.Tinh chdt phdn doan T, - 180°C

Péc diém cla condensate mé Thai Binh
la nhe, hiéu suat chiém chi yéu & phan doan
xang c6 nhiét do so6i dén 180°C [4]. Tinh chat
dac trung cda phan doan nay dugc trinh bay
trong Bang 8.

3. So sanh tinh chat san pham khi, conden-
sate mo Thai Binh véi cac mé khi khac tai
Viét Nam

3.1. Tinh chét khi

3.1.1. Ham lugng methane
Thanh phan khi mé Thai Binh khong thay
déi nhiéu trong thai gian khao sat (4 thang).

Khi moé Thai Binh c6 thanh phan chua yéu la
methane véi ham lugng tur 89,14 - 89,61%mol.

DAU KHi - SO 12/2017 31




THAM DO - KHAI THAC DAU KHI

Téng cac thanh phan hydrocarbon con lai c,)
chiém ty lé thdp tu 7,75 - 8,04%mol va ham
lugng hydrocarbon long (C,,) rat thap tir 0,20 -
0,39%mol. So vdi cac khi thién nhién khac, khi
mo Thai Binh cé ham lugng methane kha cao
va C, thap (Hinh 4 va5).

3.1.2. Ham lugng khi tro

Thanh phan khi tro mé Thai Binh chi
chia nitrogen véi gid tri dao déng tu 1,331 -
1,458%mol, trung binh la 1,387%mol. So véi
cac mo khi - condensate khac, thanh phan khi
tra 8 mo Thai Binh kha cao (Hinh 6).

Mé Thai Binh c6 téng ham lugng khi
nitrogen+CO, daoddéngtu2,568-2,820%mol.
So véi chat lugng khi cam két trong hop dong
mua ban khi véi cac ho tiéu thu thanh phan
khi nitrogen + CO, m6 Thai Binh dap ting duoc
yéu cau (< 6,6%mol).

3.1.3. Ham lugng hoi nuéc

Ham lugng hoi nudc trong khi mé Thai
Binh tu 7,6 - 12,1lb/mmscf, cao hon so véi tiéu
chuén cda khivan chuyén bang dudng éng (<
7Ib/mmscf) [5]. Do trén gian Thai Binh khéng
6 thiét bi tach nudc trude khi dua vao dudng
dng van chuyén, do dé can ap dung cac bién
phap nham han ché su tao thanh hydrate va
an mon dudng 8ng. Trong d6, cd thé xem xét
b6 sung hé théng lam kho khi dé giam nguy
€d an mon va hydrate hoa trong hé théng van
chuyén vaxt ly.

3.1.4. Ham lugng H,S va CO,

Ham lugng H,S va CO, dugc thé hién
trong Bang 9. Khi so sanh véi khi tur cdc mod
khi - condensate khac, c6 thé thdy khi mo
Thai Binh c6 ham lugng CO, thap hon va ham
lugng H.S la thap nhét (Hinh 7).

3.1.5. Ham lugng thiy ngén
So véi cdc md khi thién nhién khac &
Viét Nam, khi moé Thai Binh c6 thanh phan

thiy ngan thap nhat. Ham lugng ti 0,513 -
0,609ppbV (Hinh 9).

Qua s6 liéu phan tich c6 thé phan loai
khi mé Thai Binh la khi ngot do ham lugng
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H,S trong khi thap hon 4ppmV [6], cac tap
chat khac (nhu thay ngan, luu huynh...) déu
thap; nhiét tri ctia khi nam trong khoang 40,5
- 40,9MJ/m?3. So v&i cac ngudn khi Cliu Long,
Nam Cén San va PM3, thi khi mé Thai Binh c6
chat lugng cao nhung san lugng thap.

3.2. So sdnh tinh chdt co ban ctia condensate
mo Thdi Binh

Ty trong va ham lugng paraffin ran la 2
tinh chat quan trong cha condensate. Bai
bdo gidi thiéu két qua so sanh 2 chi tiéu nay
clia condensate mo Thai Binh véi cac loai
condensate khac tai Viét Nam (Hinh 10 va 11).

Ty trong cla cac loai condensate tai Viét
Nam tr0,74 - 0,82g/mL, trong do ty trong thap
nhat la condensate mé Lan Tay (0,7491g/mL),
ti€p dén la condensate mo Thai Binh (0,75169/
mL) va cao nhéat la condensate mé Méc Tinh
(0,8291g/mL).

Ham luong paraffin ran clia condensate
mo Thai Binh rat nhd (0,014% khoi lugng),
trong khi ham lugng paraffin ran ctia mot
s6 condensate khac tai Viét Nam cao nhu:
condensate md Moc Tinh (10,82% khéi
lugng), condensate mo Hai Thach (10,95%
khéi lugng) va condensate mo Su T Trang
(13,36% khéi lugng), dan dén diém chay cda
condensate mé Thai Binh kha thap (-54°C),
condensate mo Méoc Tinh, condensate méd
Hai Thach va condensate mé Su Tur Trang co
diém chay tuong ung la 12°C, 27°C va 18°C.
Véi condensate c6 diém chdy cao 27°C trong
khi nhiét do cda vung can day bién Viét Nam
trong khu vuc c6 cac mé dau khi dao déng
tur 22 - 28°C [7], thap hon nhiét dé dong dac
c6 khi @én 5 - 10°C, do d6 c6 thé la nguyén
nhan gay ra ldng dong paraffin, lam tdc nghén
dudng 6ng trong qua trinh khai thac va van
chuyén, gay thiét hai vé kinh té.

4. Két luan va kién nghi

Khi mé Thai Binh la khi tu nhién, do doé
thanh phan chia cht yéu la methane vsi ham
luong tir 89,14 - 89,61%mol. Téng cac thanh
phan hydrocarbon con lai (C,,) chiémtylé thap

tu 7,75 - 8,04%mol va ham lugng hydrocarbon
ldng (C,,) rat thap tlr 0,20 - 0,39%mol. Khi mo

Ham lugng CO, (%mol)
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Thaéi Binh c6 ham lugng H_S thap han 4ppmV, it tap chat
va khi phi hydrocarbon nén c6 chat lugng t6t. Do khi dugc
van chuyén duéi dang 3 pha vé bd nén can kiém soat,
ngan ngla hién tugng an mon va tao hydrate, dm bao
dudng éng van hanh an toan.

Condensate mé Thai Binh thudéc dang nhe so véi
cac mo condensate da ting khai thac trudc day tai Viét
Nam [3], c6 hiéu sudt phan doan naphtha cao (71,66%
khéi lugng), c6 ham lugng hydrocarbon thom trung
binh, mang dac tinh chung ctia dau thé va condensate
Viét Nam. Ham lugng luu huynh, nitrogen, nhua va
asphalt thap; kim loai vi lugng nickel, vanadium rat thap.
Condensate Thai Binh c6 ham lugng luu huynh va chi s6
acid phu hgp véi yéu cau chat lugng lam nguyén liéu
cho Nha may Loc dau Dung Quat. Tuy nhién, do thuéc
loai condensate rat nhe (0,7516g/mL), phan doan can
khi quyén +370°C gan nhu khéng c6, trong khi hiéu
suat phan doan naphtha lén dén khodng 70% nén viéc
pha tron sé anh hudng dén co cdu san pham cda nha
may. Ngoai ra, san lugng khai thac condensate cia mo
Théi Binh thap, do d6 viéc st dung condensate nay lam
nguyén liéu cho Nha may Loc dau Dung Quat la khong
kha thi vé mat hiéu qua kinh té ciing nhu kha nang cung
cap. Phan doan T, - 180°C phti hgp dé lam nguyén liéu
cho Phan xuéng reforming xuc tac lién tuc (CCR) trong
cac nha may loc dau [8].
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Analysing the properties of Thai Binh gas and condensate products
tfo update the oil and gas daftabase of Vietham

Summary
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The paper presents the results of detailed analysis of gas and condensate samples from Thai Binh field, and compares them with the
properties of products from other gas and condensate fields in Vietnam. The composition of Thai Binh gas is mainly methane with the
content of 89.14 - 89.61mol%. The content of the remaining hydrocarbon elements (C,-) is low, ranging from 7.75 to 8.04mol%, and that
of liquid hydrocarbon (C_-) is very low, from 0.20 to 0.39mol%. Thai Binh gas is of good quality due to its low H S content, low impurities
and non-hydrocarbon gas.

The results of this study contribute to the improvement of the database on oil and gas properties of Vietnam, which serves as the
basis to select suitable designs and technologies for effective use of natural resources.

Key words: Gas, condensate, Thai Binh.
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