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Tom tat

Cold finger la phuong phap quan trong dénh gid toc do Iang dong paraffin clia dau thd trong qua trinh khai thac va van chuyén, dugc

st dung trong céc phong thi nghiém vé van chuyén dau khi.

Bai bao gidi thiéu hé thdng thiét bi thi nghiém dung dé xac dinh téc dd lang dong paraffin trong dau thé dugc néng cap, cai tién tir
thiét bi cd tai Vién Dau khi Viét Nam (VPI). Hé thong thiét bi méi c6 cong nang tuong ducng vdi cac thiét bi thueng mai nhap ngoai, dap
(g yéu cau phan tich mau cla cdc nha thau khai thac dau khi tai Viét Nam ciing nhu cac nuéc trong khu vuc.

Turkhéa: Lang dong paraffin, van chuyén dau tho.

1. Giéi thiéu

Dau thé la hén hop phic tap cta cac hgp chat hydro-
carbon no (paraffin/wax), hydrocarbon thom, asphaltene,
naphthene va nhya. Cac phan tir hydrocarbon no c6 khgi
lugng phan ti I6n (thudng dugc goi la wax) la nguyén
nhan chinh gay lang dong paraffin, lam gidam luu lugng,
gay khé khan cho qué trinh van chuyén dau thé bang
dudng 6ng.

Su hinh thanh, tich tu wax (Iang dong paraffin) trong
dudng 6ng phu thudc nhiéu vao chénh léch nhiét d6 gilra
dau tho va thanh 8ng van chuyén. Qua trinh Idng dong
paraffin trong dudng 6ng van chuyén dau xay ra khi [1, 2]:

- Nhiét d6 ctia dau thé tai vi tri gan thanh bén trong
clia dudng 6ng thap hon nhiét dé xuat hién tinh thé
paraffin (wax appearance temperature) clia dau tho;

- Nhiét d6 tai mat trong cGa thanh éng thap hon

nhiét dé cta dau tho.

Ngoai 2 yéu t6 quyét dinh trén, qua trinh hinh thanh,
tich ty, 1dng dong paraffin trong dudng éng van chuyén
dau thé con phu thudc vao yéu t6 khac nhu: téc dé dong
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chay, chénh léch &p suat, iing suat truot, téc dé hoi luu va
dod nhét cua dau thé [1, 21.

Dé danh gia téc do6 ldng dong paraffin cla dau thé
duoc van chuyén trong dudng 6ng, cac phong thi nghiém
vé van chuyén dau khi thudng st dung phuong phép cold
finger. Phuong phap nay dua trén nguyén tac gia lap cac
diéu kién thuc té trong dudng 8ng van chuyén dau khi,
mo6 phéng qua trinh hinh thanh va phat trién lang dong
paraffin trong dudng 6ng bang cach si dung éng kim loai
hinh tru (6ng lam lanh) cé nhiét do thap (thuéng dugc
dat tai nhiét d6 bang vai nhiét dé thuc té & khu vuc day
bién nai dudng éng chay qua), dugc nhing trong mau
dau thé. Mau dau thoé nay dugc duy tri & nhiét do tuong
duong véi nhiét dé thuc té cla dau thé khi van chuyén
trong dudng 6ng tai cac cdng trinh bién va dugc khudy
Vi téc d6 xac dinh dé gia lap qua trinh di chuyén ctia dau
tho trong dudng 6ng thuc té.

So d6 nguyén ly cla thiét bj cold finger st dung dé
danh gia t6c d6 lang dong paraffin clia dau thé trong
phong thi nghiém dugc thé hién trong Hinh 1.

Qua trinh van chuyén dau khi tai Viét Nam thudng xay
ra tinh trang lang dong paraffin do dau thé Viét Nam chu
yéu thudc loai dau ngot, c6 ham lugng paraffin cao, c6 do
nhét va nhiét d6 déong dac cao; da s6 dudng 6ng dan dau
thd chay dudi day bién, c6 nhiét dd xuéng dén 15 - 21 °C,
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dac biét la dudng 6ng ci khéng dugc trang bi I6p cach nhiét.
Hién tugng lang dong paraffin lam gidm kha nang luu théng
cta diu trong dudng 8ng, tang tén hao ap suat trong qua
trinh van chuyén, nghiém trong hon la gay nguy cg tdc nghén
dudng 6ng, phai xt ly tén kém, tang chi phi bdo tri bao duéng
hodc gidn doan ca hé théng khai thac [3]. Hé théng danh gia
téc d6 lang dong paraffin bang phuong phép cold finger trong
phong thi nghiém co gia tri rat quan trong trong phan tich
mau phuc vu nghién cru ddm bao dong chay tai Viét Nam.

Ngoai muc dich danh gia téc do6 lang dong paraffin cta
dau thé, phuong phap cold finger con dugc iing dung dé danh
gia hiéu qua héa pham Uc ché 1dng dong paraffin bang cach so
sanh t6c d6 lang dong paraffin ctia dau tho trudce va sau khi s
dung hoéa pham uc ché.

TU nhimng nam 2000, Vién Dau khi Viét Nam da s dung
thiét bi danh gia téc d6 lang dong paraffin dugc gia cong thod
sG theo thiét ké cta Lién X6 c. Thiét bi nay da khéng con kha
nang st dung cung cap dich vu cho cac nha thau khai thac dau
khi do: thiét ké tho sa, hay hdng héc; khéng kiém soat duoc
trang thai lam viéc cla rotor, d6 chinh xac khong cao; chi c6
kha nang th nghiém doc lap dugc 1 mau, khong thé déng
thai kiém tra chéo thi nghiém; thai gian thi nghiém kéo dai
khi phan tich nhiéu mau hoac khi danh gia t6i uu, so sanh hiéu
qua hoa chat.

Trudc yéu cau thuc tién trong viéc cung cap dich vu phan
tich mau phuc vu nghién ctru dam bao dong chay cho cac nha
thau khai thac dau khi, trong d6 cé chi tiéu danh gia téc do
lang dong paraffin, nhém tac gia da nghién clu giai phap cai

Hinh 1. So 6 nguyén Iy cia thiét b cold finger
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ti€én hé thiét bi cl, nang cap lén thanh hé thiét bi véi
6 cold finger, c6 thé quan sat mau trong chai thuy
tinh trong qua trinh thir nghiém nham khac phuc cac
nhugc diém cda hé thiét bj ct nhu:

- Cho phép lua chon nhiéu t6c d6 khudy khac
nhau bang khudy tu gitp gia lap dong chay ctia dau
tho trong dudng 6ng chinh xac hon;

- Ky thuat két néi dong néng/lanh va dién tu
theo ki€u thao/rap nhanh chéng, dé dang, thuan tién
va tang tinh linh déng cho viéc nghién cuiu, khao sat
chuyén sau murc dé lang dong theo kich ¢, chiéu dai
cac cold finger, lugng dau nghién ctu;

Viéc nghién ctru nang cap hé thiét bi nay ciing
giup tiét giam chi phi dau tu so véi mua mdi thiét bi
cold finger thuong mai nhap khau véi gia thanh cao
trén thi truong.

2. Thiét ké, cai tién, ndng cap hé thdng thiét bi
cold finger cii

Trén cd s danh gia, phan tich cac uu nhugc diém
cla hé théng thiét bi cold finger tai Trung tam Phan
tich Thi nghiém, Vién Dau khi Viét Nam (VPI-Labs),
cing nhu tham khdo cac loai cold finger clia cac
phong thi nghiém trén thé gisi, nhom téc gia da tién
hanh thiét k&, cai tién, nang cap hé théng thiét bi ch
thanh hé théng thiét bi méi c6 day da cac chiic nang,
bao dam tinh chinh xac, kha nang thir nghiém téi uu,
tuong duong véi cac loai thiét bi thuong mai nhap
khau c6 gia thanh cao trén thi trudng hién nay.

2.1. Hé thiét bj cold finger cii tai Trung tdm Phdn tich
Thi nghiém, Vién Ddu khi Viét Nam

Hé thiét bi cold finger cii dugc ché tao tho so ti
nam 2008 trén ca sd nghién cdu, tham khao thiét ké
cla hé thiét bi cold finger ctia Lién X6 ci (Hinh 2 va 3).

Nhugc diém clia hé théng thiét bi cold finger ci
tai VPI-Labs khong dap tng dugc yéu cau danh gia
t6c d6 lang dong paraffin ctia dau tho cling nhu danh
gia hiéu qué hoa pham do:

- C68c chia mau la loai ¢6 dinh, thiét k& khong
linh hoat, do d6 yéu cau lugng mau thr nghiém kha
nhiéu (600 - 800 ml/lan);

- Do thiét ké chi c6 1 cold finger, thai gian thuc
hién phan tich mau kéo dai (méi thi nghiém kéo dai
t 8- 16 gio);
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Hinh 3. Cold finger durgc thiét ké nhting vao hé 6n nhiét kin

- Viéc bado dam tinh déng nhat vé diéu kién thi nghiém
(nhiét d6 mau, nhiét do cold finger, téc d6 khuay) khéng dam
bao do viéc thuc hién thi nghiém véi cdc mau khac nhau hoac
vGi mau dugc xt ly héa chat dugc thuc hién néi ti€p nhau cung
VGi cac thiét bi ci c6 d6 chinh xac khong cao;

- Thiét ké nhing cold finger vao hé 6n nhiét kin nén khéng
thé quan sat dién bién cta qua trinh Idng dong paraffin, lam cho
viéc danh gia qua trinh 13ng dong khéng chuan xac ciing nhu
khoéng kiém soat dugc qua trinh khudy trén mau cha hé théng
khudy bén trong;

- Thiét ké cold finger khong thé thao r&i khdi hé ga d& phia
trén lam cho thao tac cao mau lang dong paraffin trén ngén khé
khan, dé sai léch két qua;

- Hé théng thiét bi da cd, cac bd phan 6n nhiét, khudy tron
rat hay héng hoc, anh hudng 16n dén viéc bao dam tién do thuc
hién dich vu phan tich mau.

Do vdy, viéc nghién ctu dé nang cap, cai tién hé thiét bi cold
finger cd tai VPI-Labs la can thiét va cap bach.

2.2, Hé thiét bj cold finger cdi tién

Trén co s& phan tich uu nhugc diém cla cac loai cold finger
thuong mai dang dugc st dung & cac phong thi nghiém trén
thé gidi, nhom tac gia da xac dinh cac yéu cau ky thuat chinh
cUa hé théng thiét bi cold finger can nang cap nhu sau:

- Dugc thiét ké gobm 6 cold finger, thuc hién thi nghiém
déng thai véi diéu kién vé nhiét dé6 mau, nhiét d6 cold finger,
téc do vong quay khudy mau gidng nhau;

- Thiét k& linh ddng, c6 thé thao I4p cold finger dé dang;

- C6 cdm bién nhiét do6 trong tung cold finger, dm bao
kiém soat nhiét do vdi dé chinh xac dén 0,1 °C bang hé théng
van déng ma& 2 chiéu tu déng dé diéu chinh luu lugng chat tai
lanh trong hé théng lam lanh;

- Chai chtia mau c¢6 thé thay déi dé dang, vdi dung tich
mau thuc hién nhd va c6 thé thay d8i (100 ml);

- Hé sttdung bé 6n nhiét rdng kém vai thiét bi bép tir dang
tdm chim vdi 6 vi tri khudy tuong Ung véi 6 vi tri chai mau;

- Thiét ké hé théng ga d& nhe gan 6 cold finger c6 kha
nang di chuyén dé dang;

- Thiét ké téng thé hé thdng phai gon gang, dé dang bé tri
trong phong thi nghiém.

Dua trén cac yéu cau ky thuat chinh trén day, nhom tac gia
da phac thao dugc So dé nguyén ly ctia hé théng nhu trong
Hinh 4.
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Sau khi thiét ké& chi tiét va ti€n hanh thi cong, lap dat, hé théng
thiét bi cold finger tai Vién Dau khi Viét Nam da duogc dua vao s
dung dap Ung day du cac yéu cau ky thuat dua theo nguyén ly hoat
dong dé ra (Hinh 5).

Hé thiét bi cold finger bao gébm cac thanh phan chinh sau:
2.2.1. Bélanh tudn hoan

Dung dé duy tri nhiét d6 cho dong lanh, lam lanh cac cold finger
véi khoang diéu chinh nhiét do tur -45 °C dén 200 °C véi d6 8n dinh
nhiét d6 la 0,01 °C.

2.2.2. B6 6n nhiét c6 bom tudn hoan cho dong néng

Dung d€ duy tri nhiét d6 cdc mau dau thé thi nghiém dugc chira
trong cac chai chta mau cé gan cac cold finger. Hé théng c6 khoang
diéu chinh nhiét do 1én dén 150 °C.

2.2.3. BO khudy tir 6 vi tri ddit trong b€ 6n nhiét loai khdi lién

Dung dé khudy, duy tri dong clia cdc mau dau tho trong cac chai
mau clia qua trinh th& nghiém. Bo khuay gom 6 vi tri khudy, mi vi tri
c6 kha nang khuay t6i da lén dén 3 lit. Diéu kién van hanh cho phép
I&n dé€n 200 °C trong khéng khi va 100 °C trong nudc.

Trung tdm xa ly \
tin hiéu, diéu khién
hé thong

Bélanh
tuan hoan

B&tudn hoan
néng

Hé thdng 6
Cold finger

Hop diéu khién [
dong o

P S

=3

Hinh 5. Hé thiét bi cold finger cdi tién hoan thién
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2.2.4. BO xu ly tin hiéu, diéu khién hé théng

Diéu khién dong m& hé théng éng dan
dé phan chia dong cén lanh ti bé tuan hoan
lanh cho hé théng cold finger dé gilr nhiét do
bé mit cold finger dat ding muc cai dat véi sai
s6 < 0,02%.

2.2.5. Cold finger va hé théng gd dé 6 cold finger

DPugc thiét ké va ché tao tu thép khong gi,
mat ngoai mdi cold finger gobm cé 4 phan vaéi
téng chiéu cao 1a 79 mm. Méi cold finger duoc
thiét k& gan vao mot hé théng gom:

- Phan nap: Phu hgp vai cac lo dung mau
theo model GL100, GL150 tuong uUng dung
tich 100 ml va 150 ml;

- Phan tru néi: C4u tao bdang nhém
nguyén chat, c6 3 tang rang trong, gitp két néi

Hinh 7. BE on nhiét Julabo Corio (D-B33
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Hinh 8. Bg khudy tir chim Hinh 9. B diéu khién khudy tir Hinh 10. Trung tam xit Iy tin hiéu, diéu khién hé thong

dugc gidc cdm nhanh dé két néi vai cold finger ciing
nhu két ndi vai ndp lo thi nghiém va rudt cold finger;

- Phan c6ng két ndi la mdt hé théng cac cdng
dé két ndi cam bién nhiét, dong lanh va dong nong.
Phan nay dugc dan nhan, danh sé thi tu cta cold
finger;

- Phan dé: Toan bo cold finger dugc ¢ dinh vao
mot dé€ nhua u-PVC mau xanh, dé€ nhua nay giup treo
hé théng cold finger ¢4 dinh én 1 gian treo. Gian treo
nay clng giup dinh vi 6 lo mau vao dung 6 vi tri cta
bép tu khi thuc hién thi nghiém trong bé néng.

Sau khi thuc hién thi nghiém danh gia téc do
ldng dong paraffin ctia dau tho, paraffin lang dong sé
bam lén cold finger nhu trong Hinh 12.

DPé 6 thé cb dinh 6 cold finger v&i nhau, nhém
tac gia da thiét k& hé ga dé bang thép khong gi dugc
thiét ké gan 6 cold finger song song thanh 2 hang
V@i chiéu cao dugc tinh todn dé cac chai mau co thé
ngap hét trong bé 6n nhiét ndng (Hinh 13).

3. Thii nghiém danh gia téc dé 1ang dong paraffin
cla dau thé trén hé théng thiét bi cold finger tai
Vién Dau khi Viét Nam

Hién nay, c6 3 loai quy trinh danh gia toc d6 lang
dong paraffin ctia dau thé bang phuong phap cold
finger dugc st dung phd bién tai Viet Nam cling nhu
trén thé gidi. Diém khac biét duy nhét giia cac quy
trinh nay chinh la cai dat nhiét d6 cold finger va nhiét
dé dau thé thi nghiém. Nhém tac gia da lua chon
quy trinh trong d6 bé diéu nhiét dugc duy tri & nhiét
dd cao hon nhiét do cold finger, tuong duong vdi
nhiét dé ctia dong dau trong qua trinh van chuyén
hodc nhiét d6 goi la “nhiét dé dau”. Nhiét d6 cold
finger sé dugc duy tri tuong duong véi nhiét do day
bién hodc dugc xac dinh dua trén nhiét d6 xuat hién
tinh thé paraffin cla mau dau thé, tao nén su chénh
- : l&ch nhiét d6 da dé xuat hién lugng paraffin bam lén

Hinh 13. Hé gid d 6 cold finger bé mét cold finger.
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3.1. Déi tuong thir nghiém

Nhom tac gia sirdung 4 mau dau tho t moé Rang Béng va moé
Ca Ngur Vang dé tht nghiém danh gia téc dé 1ang dong paraffin.
Ngoai ra, thi nghiém cling dugc thuc hién déi véi mau dau thé
¢6 strdung hoa pham uc ché 1dng dong paraffin VPL-14/982 dugc
phat trién béi Vién Dau khi Viét Nam véi ham luong 1a 500 ppm.

3.2. Diéu kién thir nghiém

Thit nghiém dugc thuc hién véi nhiét d6 dau thé 55 °C, nhiét
dé cold finger tuong Gng vai nhiét dé day bién la 21 °C, téc do

Hinh 14. Ddu th md Rang Déng

Nhiét dé
dau thé
(°Q)

55

Nhiét do

dau théd
(°Q)

55
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Hinh 15. Ddu thd md Cd Ngir Vang

vong quay dugc cai dat tai 300 vong/phut, thdai
gian thuc nghiém Ia 6 giG.

T6c d6 lang dong dugc tinh nhu sau:

_ mx 24
t= 2n x rxhxt x 1000

Trong dé:
T: T6c d6 lang dong paraffin (kg/m?/ngay);

m: Khéi lugng paraffin bam dinh trén cold fin-
ger (9);

r: Ban kinh cold finger (m);
h: Chiéu cao bam dinh cua cold finger (m);
t: Thai gian (gid).
3.3. Két qua thir nghiém
3.3.1. Két qua thirnghiém ddnh gid t6c¢ dé ldng dong

paraffin déi véi ddu thé mé Rang Béng

Két qua thtt nghiém danh gia t6c dé ldng
dong paraffin d6i v6i dau thé moé Rang Dong dugc
thé hién trong Bang 1 - 3.

DPanh gia doé léch két qua thi nghiém déi véi
cung moOt mau, trong cung moét diéu kién thi
nghiém, trén ciing mét cold finger dugc téng hap
tinh toan trong Bang 4.

Bdng 1. Két qud thit nghiém ddnh gid téc d6 Idng dong paraffin ddi véi ddu thé md Rang Dong chua xi ly hda chdt lan 1

Nhiét do
cold finger
(°Q)

21

Thoi luong
(gid)

Cold finger

Trung binh

v b WN =

6

Khéi lugng Do lap so véi két T8c dd
bam dinh qua trung binh lang dong
(9) (%) (kg/m*/ngay)
0,8020 5 3,27
0,8745 4 3,57
0,8449 0 3,45
0,7870 7 3,21
0,8784 4 3,59
0,8711 3 3,56
0,8430 344

Bding 2. Két qud thuc nghiém ddnh gid téc dd ldng dong paraffin doi véi ddu thd md Rang Déng chua xi Iy hda chdt ldn 2

Nhiét do
cold finger
(°Q)

21

-80 2/2021

Thoi luong
(gid)

Cold finger

u b WN =

6

Trung binh

Khdi Iugng _Dolapsovéi Téc db ling dong
bam dinh két qua trung binh (kg/m?/ngay)
(9) (%)
0,8425 1 3,44
0,8292 3 3,39
0,8648 2 3,53
0,8443 1 3,45
0,8542 0 3,49
0,8756 3 3,58
0,8518 3,48
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Bding 3. Két qud thuc nghiém ddnh gid téc d6 Idng dong paraffin ddi véi ddu thé Rang Déng chua xir Iy hda chdt ldn 3

Nh‘iét do Nhiét do Théi lugng Khéi luong Do lap so véi Téc dd
dau tho cold finger e Cold finger bam dinh két qua trung binh lang dong
(¢C) (¢C) (gi0) (@) (%) (kg/m?/ngay)
1 0,8034 4 3,28
2 0,8611 2 3,52
3 0,8498 1 3,47
55 21 6 4 0,8002 5 3,27
5 0,8718 4 3,56
6 0,8549 2 3,49
Trung binh 0,8402 3,43
Bding 4. Két qud thuc nghiém dd léch ddi vdi ddu tho mé Rang Dong trén cdc cold finger
Nhiét dé  Nhiétdo Thoi Cold Khéi qun‘g Khdi qun‘g Khai qun‘g Khéi lugng Po léch
dauthé coldfinger Iluong finger bamdinhlan1 bamdinhlan2 bamdinhlan3 bam dinh nhé nhat
(°Q) (°Q) (gio) (9) (9) (9) trung binh (g) (%)
1 0,8020 0,8425 0,8034 0,8160 3
2 0,8745 0,8292 0,8611 0,8549 3
55 21 6 3 0,8449 0,8648 0,8498 0,8532 1
4 0,7870 0,8443 0,8002 0,8105 4
5 0,8784 0,8542 0,8718 0,8681 2
6 0,8711 0,8756 0,8549 0,8672 1
14 K&t qua trén Bang 4 cho thay dé léch
1'2 nho nhat gilta két qua cta 3 lan thi nghiém

S vGi két qua trung binh trén cing mét cold
g 08745 08449 08784 0,871 finger chi |3 4%. Diéu nay cho thdy do én

0,8020 0,7870 . L, . ke s

E08 dinh cla ting cold finger trén thiét bi la

=6 kha tét.

g.

5 04 Hinh 17 - 22 thé hién cac két qua thu
0,2 nghiém doi véi tiing cold finger trong thu
0.0 nghiém, khéi lugng bam dinh cta ting cold

Coldfinger 1 Cold finger2 Cold finger3 Cold finger4 Cold finger5 Cold finger 6 finger trong thi nghiém déi véi mau dau
Cold finger mo Rang Dong va téc dé bam dinh.

Hinh 16. Biéu dd so sdnh miic dg bdm dinh cda ddu tho mé Rang Ddng lén cdc cold finger ldn 1 3.3.2. Két qua thirnghiém ddnh gid téc do Idng
dong paraffin déi véi ddu thé mé Cd NgirVang

K&t qua thi nghiém danh gia téc do

3,57 3.45 3,59 3,56
3,27 3,21 lang dong paraffin d6i v6i mau diu thé mé
Ca Nglr Vang chua xtr ly héa chat PPD dugc
thé hién trong Bang 5.

K&t qua thirnghiém dé lap lai gia tri khéi
lugng paraffin bdm dinh trén céc cold finger
cho thay, d6 ldp clia cac két qua kha tot, gia
tri dao dong tir 2 - 9%.

Hinh 23, 24 la cac két qua thi nghiém

N w
e Yo»,

—_
—_ <
wu

Tdc do lang dong paraffin (kg/m2/ngay)

=4
w

0 daéi véi ting cold finger trong thdr nghiém,
Coldfinger 1 Coldfinger2 Cold finger3 Cold finger4 Cold finger5 Cold finger 6 khéi Iugng bam dinh cda timg cold finger
Cold finger trong thtt nghiém déi v6i mau dau mé Ca

Hinh 17. Biéu 5 so sdnh toc @3 Idng dong ctia ddu thd md Rang Dong lén cdc cold finger Idn 1 NglrVang va téc d6 bam dinh.
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Hinh 18. Biéu dd so sdnh miic dg bdm dinh cia ddu thé mé Rang Dong
Ién cdc cold finger ldn 2
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Hinh 20. Biéu dd so sdnh miic dg bdm dinh cia ddu thé mé Rang Dong
Ién cdc cold finger ldn 3

Hinh 22. Paraffin cda ddu thd Rang Déng bdm dinh lén cdc cold finger sau thit nghiém
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T6c d6 lang dong paraffin (kg/m2/ngay)
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Hinh 19. Biéu dd so sdnh tc d9 ldng dong ctia ddu thd md Rang Bong
Ién cdc cold finger ldn 2
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Hinh 21. Biéu dd so sdnh tdc d9 ldng dong ctia ddu thd md Rang Bong
Ién cdc cold finger ldn 3
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Hinh 23. Biéu d6 so sdnh miic dd bdm dinh cia ddu thé mé Cd Ngir Vang Ién cdc cold finger

Bding 5. Két qud thit nghiém ddnh gid téc d6 Idng dong paraffin ddi véi mdu ddu thé mé (d Ngir Vang chua xi Iy hda chdt

Nhiét do Nhiét dé

Cold finger

dau tho cold finger Thai I:rqng

Q) Q) 9%
1
2
3

55 21 6 4
5
6

Trung binh
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Khoi luong Polaplai  Técdb lang dong
bam dinh o 2
(9) (%) (kg/m?/ngay)

1,1841 3 4,83
1,1676 2 4,77
1,2424 8 5,07
1,1753 2 4,80
1,0474 9 4,28
1,0764 6 4,39
1,1489 4,69
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Téc d6 lang dong paraffin (kg/m2/ngay)

0
Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger
Cold ﬁnger :
Hinh 24. Biéu d6 so sdnh téc d6 ldng dong cia déu thé mé Cd Ngir Vang Ién cdc cold finger Hinh 25. Paraffin cia ddu thé mé Cd Ngir Vang bdm dinh Ién cdc cold finger sau thirnghiém
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el
=4
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N
oy
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2geeeses:
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2
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ol

I 0,7931 0i7 0,8033

0
Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger

0

5

Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger Cold ﬁnger

Toc d9 lang dong paraffin (kg/m2/ngay)

Cold ﬁnger
Cold fi nger
Hinh 26. Biéu d6 so sdnh 9 bam dinh ddu tho mé (d Ngir Vang da xirly Hinh 27. Biéu 3 so sanh tc b ldng dong ctia ddu thd mé Cd Ngir Vang
bdng PPD VPL-14/982 ham ligng 500 ppm da xir Iy bang PPD VPL-14/982 ham lugng 500 ppm

Bdng 6. Két qud thir nghiém ddnh gid téc a6 ling dong paraffin d6i véi mdu ddu thé mé (d Ngir Vang da xir Iy bang PPD VPL-14/982 ham luigng 500 ppm

Nhiét do Nhiét dé Thi uong Khéi lugng Do 13 lai Téc do
dau tho cold finger ( idi Cold finger bam dinh : (o'/ ) : lang dong
°C) °0) 9 (9) 0 (kg/m?/ngay)
1 0,8273 0 3,38
2 0,8468 2 3,46
3 0,8923 7 3,64
55 21 6 4 0,7931 5 3,24
5 0,8237 1 3,36
6 0,8033 3 3,28
Trung binh 0,8311 3,39

3.3.3. Két qua thar nghiém ddnh gid t6c¢ do ldng dong paraf-
fin ddu thé mé Cd Ngir Vang da dugc xir ly bdng PPD VPL-
14/982 ham lugng 500 ppm

Danh gia d6 lap clia két qua trén tiing cold finger doi
vGi mau da dugc xt ly bang PPD VPL-14/982 ham lugng
500 ppm trong céc diéu kién cai dat nhu doi vai mau dau
tho Ca NguVang chua xU ly héa chat, két qua dugc chira
trong Bang 6.

Két qua thar nghiém dé léch cta gia tri khéi lugng
W 4 5y S . paraffin bam dinh trén cac cold finger cho thay, d6 léch
Hinh 28. Paraffin ctia ddu tho mé (d Ngir Vang, dd dugc xit Iy bang PPD VPL-14/982 clia cac két qua kha tét, téi da 7%.

ham lugng 500 ppm
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Dé danh gia muc dé 6n dinh clia két qua thir nghiém,
khéi lugng bam dinh va t6c d& bam dinh trén ting cold
finger déi v6i mau dau mé Ca Nglir Vang da xt ly bang
PPD VPL-14/982 ham lugng 500 ppm dugc trinh bay trong
Hinh 26 va 27.

4. Két luan

Cac két qua thir nghiém cho thay hé thiét bi cold fin-
ger cai tién tai Vién Dau khi Viét Nam cé muc d6 6n dinh
vé két qua phan tich kha cao gilta cdc ngdn va giira cac lan
thi nghiém khac nhau.

K&t qua nay cho thay hé thiét bi cold finger cai tién
hoan toan dap ting dugc cac yéu cau ky thuat dé thuc hién
dich vu phan tich, danh gia t6c dé lang dong paraffin cta
dau thé cling nhu danh gia hiéu qua st dung héa pham
PPD, phuc vu céng tac phan tich theo yéu cau cla cac
cobng ty khai thac dau khi tai Viét Nam.
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RESEARCH AND BUILD A TESTING EQUIPMENT SYSTEM FOR
DETERMINING PARAFFIN DEPORSITION RATE OF CRUDE OIL (COLD FINGER)

Nguyen Huynh Anh, Nguyen Ba Khoa, Nguyen Hien Phong, Nguyen Phan Tri

Ngo Thi Loan, Nguyen Thanh Tung, Nguyen Van Hung
Vietnam Petroleum Institute
Email: anhnguyenh@vpi.pvn.vn

Summary

Cold finger is animportant method to evaluate paraffin deposition rate of crude oil during its production and transportation. This method

is used in oil and gas transportation laboratories.

The article introduces the new testing system for determining the paraffin deposition rate of crude oil, which has been upgraded from
the old testing system at the Vietnam Petroleum Institute (VPI). The new system has functions similar to imported commercial equipment,
meeting all the requirements for sample testing from oil and gas production companies in Vietnam as well as in other countries in the region.

Key words: Paraffin deposition, crude oil transportation.
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