CONG NGHE - CONG TRINH DAU KHI

Nguyén ly cong nghé cua gian khai thac va xtr ly gas-condensate
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Tom tat

Céng nghé khai thdc va xir ly gas-condensate da duoc nghién ciu, phdt trién va ing dung tai nhiéu quéc gia trén
thé giéi tir nhirng ndm 90 cda thé ky trudc. Tuy nhién & Viét Nam, linh vuc ky thudt nay chua duoc quan tdm nhiéu do
nhu cdu thuc tésan xudt. Trong théi gian gan day, viéc phdt hién va dua vao phdt trién khai thdc mét sé mé khiva gas-
condensate trong nuéc nhu' cum mé Lan Téy - Lan D6, Rong Déi, Réng Péi Tdy va Hai Thach - Méc Tinh, Thién Ung...
doi héi su ddu tu nghién ciu céng nghé va dao tao nhdn lu'c mét cdch nghiém tic déi véi cdc don vi truc tiép tham gia
diéu hanh cdc du dn néi riéng va Tap doan Ddu khi Viét Nam néi chung.

Cdc hé théng thiét bi céng nghé chinh trén gian khai thdc gas-condensate gém: cum thiét bi ddu giéng (wellhead
facilities), cum phédn déng dau vao (inlet manifiold), cum tdch khi - condensate - nuéc (3-phase separator), hé théng
xur Iy lam khé khi (gas dehydration system), hé théng xir ly condensate (condensate dehydration system), hé théng
do khi (gas metering system), hé théng do condensate (condensate metering system), hé théng phéng thoi lam sach
dudng éng van chuyén (pig launcher), hé théng xit Iy nuéc déng hanh (water treatment system). Ngoai ra, cé thé thiét
ké thém cdc hé théng phu tro nhu: hé théng thiét bj xir Iy H,S hodc/va CO,, Hg, chdt rén... néu trong thanh phdn hop
chdt khai thdc chira nhiing tap chdt trén vuot qud quy dinh cho phép.

Céng nghé xit ly khi trén cdc gian khai thdc ngoai khoi phu thuéc rdt nhiéu vao thanh phdn hén hop luu chét
hydrocarbon ctia mé. Do dé, cdc théng s6 c6ng nghé hén hop chdt luu la co sé cho phép tinh todn, lua chon va thiét ké
cdc hé théng thiét bi céng nghé cia gian khai thdc mét cdach hop ly va téi uu nhdt.

1. Gidi thiéu chung vé mé gas - condensate - GCR = 8.000 - 70.000scf/STB (~1.425 - 12.4685m?/

. Sm3);
Mé gas-condensate lamot hon hgp hydrocarbon (HC)

dac biét, ma trong dé thanh phan gém cé khi methane
(C1) va céac khi hydrocarbon c6 mach carbon ngan khac
chiém ty lé I6n, cung véi cac hydrocarbon cé gia tri khoi
lugng phan ti nang hon (mach carbon dai hon). Khi diéu
kién ap suat cda via thay déi dén moét gisi han nhat dinh
(dewpoint), cac cau t& nang cta hén hop khi trong via
sé ngung tu, chuyén hoa thanh pha 16ng hay con goi la
retrograde condensate'. Qua trinh ngung tu nay sé
ti€p tuc dién ra cing vai su gidm ap cua luu chat va
luong condensate t6i da thu dugc khi dp suat dat dén

gia tri P". Néu tiép tuc gidm ap sudt sé xay ra qua trinh
nguagc lai, c6 nghia la nhiing hydrocarbon ldng sé
chuyén sang pha khi (Hinh 1) [1].

Ngoai ra, mo Retrograde gas-condensate con cé
cac ddc tinh sau [2]:

- Tc<Tr<Tct

Trong d6: T: critical temperature; T: Reservoir
temperature; T_: Cricondentherm temperature;
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Pressure

- Tytrong 50 - 60°API.

Trong qua trinh khai thac, nhiét d6 cla via 6n dinh va
c6 thé xem ché dé khai thac la ddng nhiét, khi d6 ap suat
via sé sut gidm lién tuc, dac biét & khu vuc xung quanh
giéng khai thac. B6i véi cdc mo khi, khi ap suat luu chat
gidm xudéng dat ap suat diém suang (dewpoint pressure
P,), qué trinh ngung tu sé bét dau xay ra, khi do ty 1é ldng/
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Hinh 1. Gian @6 pha ctia mé gas-condensate
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khi trong dong luu chat bat dau tang. Déi véi mé khi kho,
ty 1& nay tang lién tuc khi ap suat ti€p tuc giam, tuy nhién
déi véi mo gas-condensate, ty 1& nay sé dat gia tri cuc dai
3 ap suat P*, sau dé gidm cuing véi qua trinh giam &p theo
mo ta & Hinh 2. Ty 1é 1dng/khi khéng chi phu thudc vao
diéu kién &p suat, nhiét dé ctia via, ma con phu thudc vao
thanh phan cla gas-condensate.

Van dé ky thuat phuc tap nhat trong qua trinh khai
thac moé gas-condensate la su hinh thanh qua trinh ngung
tu condensate (liquid) & viing can day giéng.

1.1. Hién tuong ngung tu trong via

Trong qua trinh dich chuyén luu chat trong via, ap
suat cda luu chat giam dan, khi dat dén ap suat bao hoa
thi cac cau tir nang trong luu chat bat dau ngung tu. Dudi
tdc dong cla luc mao dan, cac hat chat long li ti nay bi
gilt lai trong céac 16 réng clia da chua, & khu vuc xa day
giéng hau nhu khéng gay anh hudng dén su chuyén dich
cua khi trong via. Tuy nhién khi luu chat chuyén dich cang
gan khu vuc can day giéng khai thac, do do tén that ap
sudt cao nén &p suat gidm manh, vi vay lugng condensate
hinh thanh tai khu vuc nay cling tang dang ké, tao thanh
mot vong luu chat 16ng bao quanh khu vuc can day giéng.
Chinh khéi condensate nay sé gay can trd su luu chuyén
cta khi vao giéng khai thac (Hinh 3).

Hién tuong ngung tu condensate khong chi lam
giam kha nang luu déng cla luu chat trong via ma con
la nguyén nhan lam gidm chat lugng va san lugng khai
thac condensate do cac hydrocarbon phan doan nang bi
ngung tu va gil lai trong via.

P*

LDO, %

Py

Pressure

Hinh 2. Anh huéng cda dp sudt déi véi liquid dropout

Hinh 3. Sy hinh thanh condensate va thay d6i dp sudt trong mé
gas-condensate

1.2. Condensate blockage

Qua trinh khai thac mé gas-condensate, su hinh thanh
pha long & khu vuc can day giéng sé can tré su luu thong
cta khivao giéng. Néu lugng condensate ngung tu quanh
giéng qua 16n co thé tao thanh mot vong luu chat 1dng
xung quanh giéng va chan dong khi ti via vao giéng khai
thac. Hién tugng nay goi la condensate blockage.

Muc d6 anh hudng clia su ngung tu condensate déi
véi qua trinh khai thac mé gas-condensate phu thudc vao
ty lé gilra @6 gidm ap cuc bd dién ra trong via so vdi téng
do gidm ap trong qua trinh khai khac.

D6 gidm ap cuc bo trong via phu thudc vao dé tham
k va d6 day h cla via, néu dé giam ap cuc bo trong via
la dang ké (diéu nay thé hién qua gia tri thap cua tich s
kh) thi sy ngung tu sé can trd 1én dén su luu théng clia
khi vao giéng khai thac. Nguyén tac ché dé chay trong via
gas-condensate c6 thé chia thanh ba khu vuc dic trung
[3] theo Hinh 4.

Viing 1 la khu vuc can déy giéng co ap suat thap hon
nhiéu so véi &p suat diém sucng (dewpoint), vugt qua do
bao hoa condensate t&i han va mét phan condensate tré
nén luu déng. Dong luu chat & day cé su tham gia cla ca
hai pha khi va [dng.

Ving 2 1a khu vuc cé ap suat can dudi ap suat diém
suong. Tai day c6 sy hinh thanh condensate véi lugng
khong dang ké, condensate khéng tham gia vao dong
chay cla luu chat.

Viing 3 1a khu vuc cach xa giéng khai thac va cé ap
suat via cao hon ap suat diém suang, & khu vuc nay chi co
su hién dién cta pha khi.

Viéc xac dinh thudc tinh chat luu déng vai trdo quan
trong trong cong tac nghién citu moé dac biét la mé gas-
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condensate. Vi du nhu viéc xac dinh ty |é condensate/gas
c6 vai trd quan trong trong viéc danh gia tiém nang san
lugng khai thac cac san phdm & pha khiva ldng dé thiét ké
hé thong thiét bi trén gian khai thac phu hgp. Viéc phan
tich thuéc tinh chat luu trong via sé giup lua chon cong
nghé khai thac hiéu qua lugng condensate trong md, toi
uu hoa dau tu, dong thai gidp lua chon dp dung cac cong
nghé khai thac thich hgp nhat.

1.3. Qudn ly mé gas-condensate

Tu nhiing phan tich d3c diém clia mé gas-condensate
cho thdy viéc khéng ché hién tugng condensate
blockage la hét stic quan trong. Mét s6 bién phap
ky thuat thudng dugc nghién ctu ap dung dé
nang cao hiéu qua khai thac mé gas-condensate
la [4]:

- Kich thich via bang phuong phap ntt via
thuy luc hodc bom acid gitp han ché su giam ap
trong qua trinh luu théng cda luu chat dén viung
can day giéng. Phuong phap nut via thay luc
dugc ap dung phé bién véi cadc md siliciclastic.
Phuang phap bom acid thudng dp dung déi véi
cac mo carbonate. Tuy nhién cac phuong phap
nay chi dp dung hiéu qua trudc khi tién hanh
hoat dong khai thac cta giéng.

- Duy tri p sudt via cao hon ap suat diém
suong (P >P,__ ) dugctién hanh béang cach bom
khi khé (dry gas) vao thanh hé dé duy tri ap suat.

- Phuang phap Huff “n” Puff thuc hién tuan
hoan qua trinh bom ép va khai thac nham lam
héa hai lugng condensate bi ngung tu xung
quang giéng. Phuong phap nay cé thé st dung
cac khi bam ép nhu methane, etane, propan, CO
vaN,.

2

2. Mét sé gian khai thac gas-condensate hién
c6 tai Viét Nam

2.1. Cum mé Lan Tdy, Lan b6

Lan Tay va Lan Dé la hai mo khi thién nhién
dugc phat hién tai L6 06.1 trong mot phan khu
vuc bé Nam Cén Son, cach Viing Tau 370km vé
phia Bong Nam. Hai mé cach nhau khodng 25km
véi do sau tir 125 - 180m tuong Ung. Mo khi Lan
D6 dugce phat hién vao cudi ndm 1992 va moé Lan
Tay dugc phat hién vao nam sau. Hai mé khi Lan
Tay va Lan Do c6 kha nang cung cap trong 15
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nam véi san lugng trung binh hang nam khoang 3 ty m?.
Mé Lan Tay dugc dua vao khai thac ti thang 11/2002 va
mo Lan D4 ti thang 10/2012.

Dé thuc hién khai thac khi tr mé Lan Tay va Lan D9,
gan mo Lan Tay da xay dung mot gian cong nghé cé dinh
Lan Tay (Lan Tay processing fixed platform). Dong san
pham tur cic giéng khai thac ctia mé Lan Tay, Lan D6 théng
qua cum thiét bi dau giéng ngam (subsea manifold) dugc
dua vé gian cong nghé ¢ dinh Lan Tay dé x( ly, sau do6
dugc dua vé b thong qua hé théng 6ng ngdm Nam Con
Son (Nam Con Son subsea pipeline) (Hinh 5) [5].

Phu My GOC

Dehydration/Quarter
& Compression

Hinh 6. So dé6 téng quadt cdc gian WHP, PUQC va cdu dén
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2.2. Cum mé Réng Déi, Réng Déi Tay

Cac mo khi Réng Béi va Réng Doi Tay duac
KNOC phat hién tu thang 9/1997 thudc hop
déng phan chia san phdm dau khi L6 11.2 ma
KNOC diing dau t6 hgp nha thau Han Quéc s&
hitu 75% von dau tu, gili vai trd nha diéu hanh.
Mo khi Réng D6i va Rong Déi Tay cho phép
khai thac véi san lugng trung binh khoang ~
3,7 triéu m3/ngay trong thdi gian 23 nam. Mo
Rong Do6i va Rong Doi Tay da dugc dua vao
khai thac tu thang 12/2006.

DPé thuc hién khai thac khi tir L6 11.2 KNOC
da thuc hién thiét ké, 1ap dat mot gian dau
giéng WHD va mot gian cong nghé PUQC dugc
lién két véi nhau bang cau dan (Hinh 6) [6].
2.3. Hai Thach - Méc Tinh

Pay la hai mé gas-condensate ndm trong du &n Bién
Pong 1 clia Bién Déng POC thudc cac Lo 05.2 va 05.3 tai
b& Nam Cén Son, ¢6 vi tri cdch bd khodng 340km vé phia
Nam, khodng cach gilra hai mé la 20km.

Du 4n bao gébm cac hang muc thiét bi chinh bo tri
theo Hinh 7 [7].

Cong suat thiét ké ctia hé théng nhu sau:

- San lugng khai thac khi trung binh: ~6,5 triéu
m?3/ngay.

- San lugng khai thac khi t6i da: ~ 10,2 triéu m3/ngay.

- San
thung/ngay.

lugng khai thac condensate: 25 nghin

- Boi md: 25 nam.
2.4. Thién Ung

Mo Thién Ung ndm & gilra L6 04.3, thudc bon triing
Nam Cén Son, cdch mé Pai Hung khodng 15km va cach
Ving Tau 270km theo huéng Bong Nam. Hién nay, mo
Thién Ung dang trong giai doan nghién ctu, chudn bi
phat trién mo vdi san lugng khai thac trung binh 1a 220
triéu m3/nam trong thai gian 25 nam.

Vi tri cdc mo khi & khu vuc b Nam Cén Son dugc thé
hién trong Hinh 8 [8].

3. Nguyén ly cong nghé gian khai thac va xi ly
gas-condensate ngoai khoi

Cong nghé khai thac va xt ly gas-condensate trén
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Hinh 8. Ban dé vi tri cdc mé gas-condensate

cac gian khai thac ngoai khoi phu thudc rat nhiéu vao
diéu kién khai thac cia mo, thanh phan hydrocarbon va
céac tap chat c6 trong sdn pham khai thac, diéu kién van
chuyén khi va condensate thanh phdm, cac yéu cau cua
bén mua san phdm gas-condensate cling nhu cac dinh
hudng vé luu lugng khai thac, cong nghé xt ly, phuong
phap van chuyén san phadm khai thac cta cong ty diéu
hanh mé. Hinh 9 m6 ta co ban nguyén ly cong nghé gian
khai thac va x(r ly gas-condensate ngoai khoi khi bé qua
khau xt ly cac tap chat cé trong san pham khai thac (coi
nhu cac tap chat cé trong dong san pham khai thac tir mé
nam trong gidi han cho phép).

Dong san pham ti giéng khai thac sau khi qua hé
théng thu gom dugc dua vao binh tach ba pha dé tach khi,
condensate va nudc. San pham khi sau khi tach co 1an hai
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nudc va cac hat hydrocarbon I6ng (~150 - 375um) dugc
dua dén cum lam kho khi. Khi sau khi lam kh6 dugc dua
dén cum do va van chuyén vé bg bang dudng 6ng ngam
néu ap suat tu ¢ da 16n, hodc dua vao cum may nén dé
nén dén ap suat can thiét dua vé bd. San phdm condensate
sau khi tach ra tir binh tach ba pha, dugc dua dén cum xar
ly condensate, sau dé qua may bom tang ap (néu &p suat
tu 6 khong du dé van chuyén) condensate dugc dua dén
cum do va van chuyén vé b& hodc chuyén qua kho chia néi
FSO bang dudng 6ng ngam. Nudc tach ra ti binh tach ba
pha dugc dua dén cum xt ly nudc dé tach cac thanh phan
hydrocarbon c6 1an trong nudc dén dé tinh khiét cho phép,
sau do6 dugc xa xuéng bién.

Dé tim hiéu chi ti€t hon, nhom tac gid sé trinh bay
hé théng cong nghé thiét ké cho gian Thién Ung & ngoai
khai Viét Nam.

3.1. Mé ta quy trinh téng thé

Trong nhiing ndm dau khai thac, dong san pham gas-
condensate c6 nhiét dé - ap suat cao nén dong san pham
khai thac tir giéng sau khi qua van tiét luu
(choke valve) dugc dua dén thiét bi lam
lanh bang khéng khi (hoac hé théng trao
déi nhiét bang nudc bién) dé ha nhiét
d6 xuodng khoang 60 - 50°C, sau d6 dua
vao binh tach ba pha (3-phase separator)
dé tach khi, condensate, nuéc. Khi sau
khi tach dugc dua dén thap TEG (TEG
contactor) dé lam kho. Khi khé di ra tu

Condensate di ra ti binh tach ba pha dugc dua vao
cac may bom dé tang ap sudt lén khodng 4 - 5 bar nhdm
muc dich bu lai ap suat tén that khi dong condensate di
qua cac thiét bi loc (filters) va két tu (coalesers), t6n that ap
sudt qua cac van diéu khién (control valve), cac dudng 6ng
cong nghé (piping lines).... Condensate sau dé sé dugc
lam kho trong thap condensate dehydrator bang khi khé
di ra tur thap TEG dé hap thu hoi nudc trong condensate.
Condensate sau khi ra khoi thap condensate dehydrator
sé dugc tang ap 3 - 4 bar bang bom ly tam dé tranh bay
hai (condensate flashing) do t6n that ap khi di qua cum do
(condensate metering SKID). Condensate sau khi do dugc
van chuyén vé bg ciing vaéi khi khé hodc dua vé kho chira
ndi FSO qua hé théng 6ng ngadm (subsea pipeline).

Nudc tach ra ti binh tach ba pha dugc dua dén cum
xU ly nudc dé tach dau va cac tap chat ra khoi nudc, dat
tiéu chudn vé an toan vé sinh méi trudng va sau dé duoc
x& xuéng bién (overboard/to sea).

Trong qua trinh khai thac, 4p suat cla giéng sé gidam
theo thai gian, d€ van chuyén khi vé bd can phai dat thém

thap TEG sé dugc dua dén thiét bi trao
dé&i nhiét (heat exchanger) dé gia nhiét
bang dong TEG (trietylene glycol) néng
sach (hot lean TEG) di ra tu thap tai sinh
TEG (TEG generator), sau d6 dugc dua
dén cum do va van chuyén vé b qua hé
théng 6ng ngam (subsea pipeline) bang
chinh ap suat sdn co6 cla dong khi (qua
trinh khai thac khéng can dung may nén).
Hinh 9 thé hién sg d6 cdng nghé téng
quat clia gian khai thac khi - condensate
[9]. Tuy thudc vao dac tinh thanh phan
hydrocarbon cla khi/condensate, ap
suat nhiét d6 clia khi/condensate, thanh
phan phan tram cta H,S, CO,, Hg c6
trong sadn phadm khai thac... ma céng
nghé c6 nhiing thay déi phu hap, dé xu
ly khi/condensate dat dugc cac tiéu chi
yéu cau khi/condensate thuong mai.
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Hinh 10. So d6 céng nghé téng qudt khai thdc gas - condensate
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cum may nén khi sau thap TEG dé nén khi kho dén ap suat
can thiét cho qua trinh van chuyén. Condensate di ra tur
thap condensate dehydrator dugc hé théng may bom van
chuyén (transfer pumps) tang 4p dén 4p sudt can thiét
truéc khi dua vao tuyén 6ng ngam van chuyén vé b hoac
vé kho chta néi (FSO).

3.2. Hé théng xtr Iy khi

Hién nay c6 bon cong nghé lam khé khi phé bién: lam
lanh sau, mang loc, hap phu va hap thu. Tuy nhién céng
nghé lam lanh sau khéng dem lai hiéu suat cao, thudng
két hgp cling véi cac cong nghé khac. Lam khé khi bang
cdng nghé mang loc chi mang lai hiéu qua kinh té& khi
dung cho luu lugng khi thap. Cong nghé hap phu cé hiéu
suat rat cao, tuy nhién hiéu suat phu thuéc chat hap phu
dugc st dung va gia thanh cao, khéng ¢6 hiéu qua nhiéu
vé kinh té. Lam khé khi bang phuong phap héap thu c6 thé
dat yéu cau vé chat lugng khé ctia khi thuong mai va cho
hiéu qua kinh té kha cao. Vi vay, thap hap thu lam khé khi
bang TEG (TEG dehydrator) dang dugc st dung trén tat ca
cac gian xt ly khi ngoai khai Viét Nam. Hinh 11 mé ta so
d6 cong nghé hé théng lam khé khi bang thap hap thu
TEG contactor [9].
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Hinh 12. So d6 céng nghé hé théng nén khi Gas Compression System

Khi tach ra tu binh tach ba pha
¢61an hoi nuéc bao hoa cling véi cac
hat nudc - condensate c6 kich thudc
nhéd (~ 150 - 375um) dugc dua vao
hé théng lam khoé bang TEG. Trudc
khi vao thap hap thu TEG contactor,
khi dugc dan vao binh inlet scrubber
dé loai bd cac hat hydrocarbon 1dng,
cac hat nuéc ngung tu va cd cac hat
nhi tuong (water in condensate
emulsion) con lai trong khi sau khira
khéi binh 3 pha. Néu cac hat nuéc tu
do di vao thap TEG, nhiét héa hoi sé
tang lén, c6 thé gay hu hai cac thiét
bi gia nhiét trong thap tdi sinh. Su
hién dién cla cac hat hydrocarbon
Idng trong thap TEG sé gay tao bot,
lam tang su mat mat glycol va giam
hiéu suat tach nuéc. Néu cac hat
I6ng hydrocarbon nang di vao thap
tai sinh c6 thé lam ban éng dan, lam
tang nhiét dé thanh 6ng anh huéng
= dén chat lugng tai sinh va luu lugng
tuan hoan glycol.

Sau khi di qua binh inlet
scrubber, phan léng tach ra dugc dua vao binh thu gom,
xU ly va tuan hoan vé binh tach ba pha. Khi di ra ti binh
inlet scrubber dugc dan vao thap TEG tur dudi lén, glycol
dugc dua vao tu dinh thap. Khi di ra tu thap TEG contactor
dugc dan vao thiét bi trao di nhiét dé gia nhiét bang
dong glycol néng sach di ra tu thap tai sinh. Khi sau khi lam
kho dugc dua vao cum do, sau d6 van chuyén vé b qua
dudng 6ng ngam (subsea pipeline). Trong giai doan khai
thac khong can dung may nén, hodc dua vao hé théng
nén khi (gas compression system) dé nén dén ap suat can
thiét van chuyén vé ba. Khi sau nén dugc dua vao thiét bi
lam lanh bang khéng khi (air cooler) @€ lam lanh xuéng
khodng 60 -50°C, sau dé dua vao cum do va van chuyén vé
b&. Hinh 12 m6 ta s6 d6 cong nghé hé théng nén khi (gas
compression system) [9].

Nhiét d6 va néng dé clia glycol dua vao thap TEG phu
thudc vao ap suat - nhiét do diém suang yéu cau cla khi
lam khé.Théng thudng nhiét d6 clia dong glycol vao thap
cao hon tur 3 - 11°C so vdi nhiét d6 cla dong khi dé ngan
ngUa hién tugng ngung tu hydrocarbon vao glycol, gay
tao bot. Nhiét d6 trong thap TEG cao qué 38°C thudng gay
mat glycol do bay hoi, con dudi 10°C sé lam téng dé nhét
cla glycol, lam giam hiéu suat tach nudc cua thap. Luu
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lugng glycol dua vao thap phu thudc lugng nuéc trong
dong khi va s6 dia ctia thap.

3.3. Hé théng xtr Iy condensate

Condensate tach ra tu binh tach cé lan nudc va tap
chat rdn. Nhiing tap chat nay c6 thé gay tac nghén, an
mon thiét bi va tao hydrate trong dudng éng. Nudc trong
condensate ton tai dudi hai dang: nudc tu do va nudc
hoa tan. Lugng nudc trong condensate phu thudc vao
diéu kién &p sudt - nhiét dé va cac théng s6 cong nghé
cla binh tach ba pha dugc st dung cho qua trinh tach
khi, condensate, nudc. Hinh 13 mo6 ta so d6 cong nghé hé
théng xt ly condensate [9].

Condensate tir binh tach ba pha dugc hé thong may
bom dua dén bé loc (filters) dé loc cac hat rén cé 1an trong
condensate, sau d6 dua dén thiét bi két tu (coalesers) dé
tach cac hat nuéc (water droplet) dén 10um. Cac hat nudc
tu do sé két tu vai nhau thanh hat 16n hon ldng xuéng
dudi, dugc tach ra va dua vao cum xu ly hydrocyclone
dé lam sach nuéc. Sau khi qua thiét bi két tu, lugng nudc
tu do trong condensate giam xuéng con 50 - 100ppmv.
Condensate sau d6 dugc dua vao dia trén cung cuda thap
dehydrator dé tach nugc. Khi sau khi lam khé tir thap
TEG dugc dan vao thap condensate dehydrator ti duéi
lén, pha ldng va pha khi di ngugc chiéu nhau, va cham
véi nhau trén cac dia clia thap condensate dehydrator, do
c6 su chénh léch néng d6 nudc trong pha long va pha
khi, nuéc sé dugc hap thu bai khi kho va khi uét sé dira
tir dinh thap, ti€p dé khi dugc dua trd lai binh scrubber
dau vao cum TEG contactor dé tach hai nuéc ngung tu.
Condensate sau khi qua thap dehydrator, c6 t6ng thanh
phan nudc vao khoang 450ppmv, hodc dat dén diém

LG SICHAL FROM
PRODUCTICH SEPARATOR

suang -10°C tai 70 bar, dugc hé thng may bom dua dén
cum do va van chuyén bang tuyén 6ng ngdm dén tau
chtra hodc dua vé ba.

Su chénh léch néng dé nudc gila hai pha long va
khi sé& quyét dinh dén hiéu suat va thoi gian dat dén do
tach nudc can thiét. Theo ly thuyét, néu thai gian va cham
gitra pha ldng va pha khi du I6n, qua trinh trao ddi chat sé
dat dén can bang pha gan pha hoa tan. Tai trang thai can
bang nay, pha khi sé hap thu mét lugng nudc 1én nhat
hoa tan trong condensate va day la diéu kién ly tudng
cla thap dehydrator. Tuy nhién, dé dat dugc thdi gian va
cham gitta pha l6ng va pha khi dd I6n nhu thé, doi hoi
thap dehydrator phai cé nhiéu dia, diéu nay khong thuc
té va kinh té.

Nhiét do va ap suat anh hudng truc ti€p dén su hap
thu nudc cda khi (stripping gas). Tai cung nhiét dg, do tan
cla nudc tang 1én khi gidm ap suat cda khi. Hay noi cach
khdc, tai cuing gia tri 4p suat, su hoa tan nuéc vao khi tang
I&n khi nhiét dé tang. Vi vay, diéu kién t&i uu ctia khi di vao
thap dehydrator la c6 4p sudt thap va nhiét dé cao.

3.4. Hé théng xit ly nuéc thdi déng hanh

Nudc tach ra tir binh tach 3 pha va thiét bi két tu co lan
dau va cac chat can dau, can dugc xtr ly truéce khi xa xuéng
bién. Hinh 14 m6 ta s d6 cong nghé hé théng x{ ly nudc
thai dong hanh [9].

Nudc thai dong hanh dugc dua vao thiét bi
hydrocyclone, van t6c dong chdy clia nudc chuyén thanh
luc ly tam, hinh dang clia cyclone tao thanh dong chdy xody
clia nudc, gay ra vung ap suat thap ngugc, nudc nang hon
sé chay xody doc theo thanh cyclone ra ngoai, con dau nhe
hon sé chuyén déng vao tam cyclone
va chdy ra & phia ngugc lai. Nudc sau
khi di qua hydrocyclone, thanh phan
dau co lan trong nudc gidm xudng

r

l TO_HYDROCYCLONE
=2

Hinh 13. So d6 c6ng nghé hé théng x(r ly condensate
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con khodng 40ppmv.

Sau khi qua hydrocyclone, nuéc
dugc dua vao bé suc khi (induced
gas flotation - IGF) dé tach dau va cdn
dau con sot lai. Khi kho tir thap TEG
dugc loc va gia nhiét dén 50 - 60°C,
dan vao bé suc khi IGF, cac béng
khi s& bam dinh vao céc hat dau va
cdn dau, dua chidng néi l1én bé mit,
sau d6 can gat sé hét cac vang dau
nay ra ngoai, dua vao binh thu gom.
Nudc sau khi xt ly, thanh phan dau
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trong nudGc giam xudng 40ppm hodc thap han (cé thé t6i
15ppm), dat tiéu chudn vé an toan vé sinh va mai trudng,
sau d6 dugc xa xudng bién.

3.5. Hé théng khi nhién liéu (fuel gas system)

Hé thong khi nhién liéu cung cdp khi cho cac hé
théng sau:

- Cung cap khinhién liéu cao ap cho dau kéo turbine
(turbine drive) va may phat turbine (turbine generator).

- Khi méi thap ap cho dau dét cao ap/thap ap.

- Khi day (purge gas) cho 6ng gom clia dudc cao ap/
thép ap.

- Cung cap khi hap thu (stripping gas) cho hé théng
tai sinh TEG.

- Khi bdo vé (blanket gas) cho binh bay hai nhanh
TEG (TEG flash drum).

- Cung cép khi cho bé suc khi IGF dé xt ly nudc.
Hinh 15 mé ta so d6 cong nghé hé théng khi nhién liéu.

Khi kho di ra tU thap TEG, sau khi dugc gia nhiét trong
thiét bi gia nhiét (heaters), mét phan dugc dua dén hé
théng khi nhién liéu dé cung cap khi cho cac cum céng
nghé. Khi dugc dan vao thiét bi gia nhiét s bo, gia nhiét
dén nhiét do cao hon nhiét d6 hinh thanh hydrate va thap
hon 5°C so v6i nhiét @6 méi trudng xung quanh, sau d6 dua
vao binh scrubber khi nhién liéu dé tach cac hat léng tao
thanh do su gidm ap. Tiép d6, khi dugc dua dén phin loc dé
tach cac hat ran c6 kich thudc I6n hon 5um truéce khi dua
dén thiét bi gia nhiét. Khi dugc gia nhiét dén nhiét d6 30 -
40°C dé ddm bao khi nhién liéu cho turbine khi.

3.6. Hé théng khi nén (compressed air system)

Hé théng khi nén cung cap khi nén cho cac thiét bi
dviéu khién bang khi nén, cac thiét bi truyén dong valve,
can truc, tdi, ddng ca chay khi nén,
théi cat, cung cap khéng khi cho
hé théng tao nito... Hé théng khi
nén gém: cum may nén khong khi,
binh tich ap khéng khi 8m, cum sdy
khong khi, binh khi nén.

Khong khi duoc hé théng
may nén khi nén vao binh tich ap
khéng khi am dé loai bd bét céc
tap chat lan trong khi, loai bo hai
&m ngung tu, én dinh ap suét,
gidm xung cho hé thng may nén.

FEJECTED COMDENSATE TO
LP FLARE KO DRUM

Hinh 14. So d6 c6ng nghé hé théng xt ly nudc thai déng hanh

NORMAL FUEL
GAS SUPPLY FROM
TEG CONTRCTOR OUTLET

[

Tiép d6 khong khi dugc dua qua
cac phin loc dé loai boé cac hat ran,
hai nudc, dau mé, sau d6 dua vao
thap hat am dé lam khoé khéng
khi. Thap hut &m c6 thé sir dung
silicagen, oxide nhém hoat tinh,
hoac mang loc phan td. Thap hat
am lam viéc dudi ap suat 8 - 10
bar, nhiét d6 50°C, giup lam khoé
khong khi, loai bé hoi 4m, nudc,

REJECTED CONDENSATE TO
HF FLARE KO DRUM

FUEL GAS TO GRS
L'l

FUEL GAS TO GAS
TURBINE GENERATOR

START-UP FUEL GAS
FROM EXPORT
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START-UP FUEL GAS
FROM PRODUCTION
SEPARATOR
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hydrocarbon bay hoi. Nugc va hai

11 o pxeaeon am trong khi nén cé thé gay xoi

" mon dudng 6ng va cac valve diéu
%mmsm

o khién, két hop vai cac chat cé tinh

BLANKET GAS TO TEG . A - b . R N
| FusHomM acid gay an mon, tao diéu kién
phat trién cla cac vi sinh vat va

LIQUID TO HP FLARE " - , N e
o] ; nam méc, nuéc va hai am trong

Hinh 15. So d6 céng nghé hé théng khi nhién liéu

 —

khi nén c6 thé dong bang, gay
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ra ngiing hoat déng ctia hé théng. Hinh 16 mo6 ta s do Khi nén di ra tir thap hat am dugc loc khéi cac tap chat
céng nghé hé théng khi nén. khi di qua phin loc va dua vao binh khi nén dé phan phéi

dén cac cum thiét bi diéu khién. Khi nén
sau khi lam khé c6 nhiét d6 diém suong
3 0°C 4p suat 7 bar.

O UTLITY AR
STATIONS

TO INSTRUMENT AR
USERS

"~ 4.Kétluan
E H‘:;?‘; Nguyén ly cong nghé cda gian khai

L CHRINBE  thac Thién Ung dugc mo ta trén day co
cac dac trung sau: do thanh phan CO, va

|
e | _ 2
wor - "“. H,S trong dong san phdm khai thac thap
%, ‘ e nén khéng can phaixuly tai gian khai thac
W_Pl‘:—. (trong thuc t€ mét sé via ctla mé Thién
I Ung - Mang Cau c6 thanh phan CO, kha
Srol iR 12888 ?m“mm B ercen cao, vi du Miocen trong giéng TU-4X 64 -

Hinh 16. So d6 c6ng nghé hé théng khi nén

70% CO, & chiéu sau 3.029 -3.143m, 43%
CO, & chiéu sau 2.735 - 2.865m, giéng TU-

Chdi thich thudt ngir tiéng Anh chuyén nganh

Air compressor: Mdy nén khong khi

Air cooler: Thiét bi lam lanh bang khéng khi

Air dryer: Thiét bi lam kho khéng khi

Coaleser: Thiét bi két tu

Compressor: May nén

Condensate dehydrator: Thap tadch nuéc va condensate
Condensate metering system: Hé théng do condensate
Condensate saturation: Do bao hoa condensate
Condensate treatment system & comdensate pumps:
Hé théng xtr ly va bam van chuyén condensate
Critical point: Diém téi han

Critical temperature: Nhiét d6 t&i han

Dehydrated gas: Khi kho

Export pipeline: Dudng 6ng ngdm van chuyén san
pham vé bd

Filter: Thiét bi loc

Fuel gas: Khi nhién liéu

Gas compressor system: Hé théng nén khi

Gas dehydrator system: Hé thong lam kho khi

Gas metering system: Hé thong do khi

Gas turbine generator: Turbine khi

Heat exchanger: Thiét bi trao d6i nhiét.

Hot oil: Dau néng gia nhiét

HP flare: Dudc cao ap

HP flare header: 8ng gom khi xa cao &p
Hydrocyclone: Binh xt ly nudc thai ly tam

Induced gas flotation: B& suc khi

Inlet scrubber: Binh tach dau vao (may nén)
Instrument air receiver: Binh thu khéng khi nén (dung
cho thiét bi tu ddng héa)

LDO: Liquid dropout

LP flare: Duéc thap ap

LP flare header: Ong gom khi xa thap ap

Nitrogen generation package: Cum tao Nito

DAU KHi - SO 2/2013

e Non-hazardous open drain header: Dau thu gom xa mé
vlng an toan

e Open drain caisson: Ong xa hé ngam (dudi muc nudc
bién)

* P, Ap suét diém suong

e Pre-heater: Thiét bi gia nhiét sa b6

e Pressure path in reservoir: Dudng thé hién su thay déi
ap suat luu chat trong sudt qua trinh khai thac

e Pressure profile: Su thay d6i ap suat cia luu chat

e Production well(s): Giéng khai thac

e Production separator: Binh tach (hén hgp khai thac tur
giéng)

e Produced water treatment system: Hé thong xtr Iy nuéc
déng hanh.

e Production well(s): Giéng khai thac

e Reboiler: Thiét bi hai gia nhiét

e Relative permeability: D6 tham tuong doi

o Single-phase flowing: Dong chay 1 pha

e Srubber: Binh tach cac hat 1dng déng hanh ra khoi
dong khi

e Stripping gas: Khi gidi hap

e Subsea pipeline: Dudng 6ng ngdm & bién

e Superheater: Thiét bi siéu gia nhiét

e TEG inlet crubber: Binh tach dau vao thap TEG
(Triethyleneglycol)

e TEG contractor: Thap TEG

e TEG flash drum: Binh TEG bay hoi nhanh

e TEG surge vessel: Binh TEG hoan xung

e TEG still column: Thap chung cat TEG

e Transfer pump: Bom van chuyén

e Two-phase region: Khu vuc 2 pha

e Two-phase flowing: Dong chay 2 pha

e Wet air receiver: Binh thu khéng khi uét
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5X 3,2-43% CO, & chiéu sau 2981 - 3264m, 52 - 87% Co, 6] Tai liéu tham khao
chiéu sau 2.875 - 2.967m, nhung hién tai chua cé ké hoach
khai thac cac via nay) cing nhu nhiét d6 dong dac (pour
point) ctia pha I6ng khéng cao, khéng can phai gia nhiét
hodc bom héa phdm chéng déng trudc khi van chuyén 2. Tarek Ahmed. Reservoir engineering handbook, third
pha long bang dudng éng ngam. Déi véi cdc mo gas- edition. Elsevier.

condensate c6 néng do CO, vaH,S cao (%mol CO,> 10%
va ap suat riéng phan (partial pressure) cGia H,S > 0,05psia
[10]) can phai dau tu cong nghé x{ ly va luu trt CO,, cong

1. Li Fan and others. Understanding gas-condensate
reservoirs. Oilfield Review. 2005.

3. Tarek Ahmed and others. Wellbore liquid blockage
in gas-condensate reservoirs. SPE 51050, 1998.

nghé xrly H,S dén dudi ham luong gay ra H,S cracking trén 4. F.B. Thomas. Towards optimizing gas condensate
cac bé mt cla thiét bi, dudng 6ng cong nghé. Ngoai ra reservoirs. Petroleum Society of CIM and CANMET.
néu trong luu chat khai thac [én tir giéng co 1an tap chat ran 5. Lan Tay - Lan Do process basis of design.

(cat), thiy ngéan (Hg)... thi can phai lap dat thém cac thiét bi

dé xtr ly chat rdn, x{ ly thay ngan... cing nhu cac gidi phap 6. Rong Doi gas field development project basis of

dé han ché& qua trinh bao mon (abrasive wear) bén trong bé design.
mat cac thiét bi, dudng 6ng cong nghé. .. 7. Bien Dong 1 project process and utilities design basis.
Viéc nghién ctu va phan tich thanh phan, tinh chat héa 8. Thien Ung process and utilities design basis.

hoc va dac tinh PVT ctia hé luu chdt clia mo gas-condensate
la nhiing ca s& quan trong dé lua chon nguyén ly thiét ké
cac hé théng thiét bi cdng nghé phi hop dé khai thac va xd 10. NACE Standard MRO175 - 2002: Sulfide stress
ly mé gas-condensate dat cac yéu cau san pham theo hop cracking resistant metallic material for oilfield equipment.

déng mua ban gitta cac bén lién quan.

9. Thien Ung PFDs.

The technological principles of
gas-condensate production and processing platforms

Le Huu Toan', Hoang Thinh Nhan?
Tran Duy Hai', Nguyen Minh Tam?
' Research & Engineering Institute, Vietsovpetro
2 Petrovietnam University
Summary

Gas-condensate production and processing technologies have been studied, developed and applied in many countries
since the 1990s. These, however, have not been given much attention in Vietnam due to the limited production
demand. Recently, the discovery and development of a number of domestic gas and gas-condensate fields such as
Lan Tay - Lan Do, Rong Doi, Rong Doi Tay, Hai Thach - Moc Tinh and Thien Ung have required considerable efforts to
be made in terms of qualified manpower training and investment in technological research. The main facility system
on offshore production platforms related to gas-condensate reservoirs consist of wellhead facilities, inlet manifold,
3-phase separator, gas dehydration system, condensate dehydration system, gas metering system, condensate
metering system, pig launcher and water treatment system. Moreover, other auxiliary systems can be employed, for
instance the contaminant processing system for H,S, CO,, Hg, and solids if the content of such contaminants exceed
the permissible figures. Since gas processing technologies on offshore platforms heavily depend on the composition of
reservoir fluids, the characteristics of the fluids obtained from gas-condensate fields will be the most crucial factor for
calculating, selecting and designing suitable systems of technological facilities on these platforms.
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