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Tom tat

San xudt san pham hoa dau tlr nguon nguyén liéu dau tho va khi thién nhién dang la xu hudng chii dao trong théi gian qua trén thé
gidi. Hién nay, cc san phdm hda dau dugc san xuat & Nha may Loc dau Dung Quat va Lién hgp Loc hda dau Nghi Sen chua nhiéu, trong
khi Viét Nam van con thiéu hut nhiéu san pham héa dau, cu thé la cac vat liéu nhua nhu (PE, PP, PVC, ABS, PS) va céc loai cao su nhu SBR,
NBR... phuc vu cho cac nganh dugc dénh gid la ¢6 kha nang phat trién bén viing trong tuong lai nhu 6 t6 dién, dién tir, y té, dugc pham.

Trong nghién ciu nay, nhom tac gia danh gia viéc san xuat cc san phdm hda dau dua trén cac yéu t6: (i) thi truong nguyén liéu va
san pham; (ii) dt liéu vé gid nguyén liéu va san phdm; (iii) phuong an ky thudt cong nghé va (iv) kinh nghiém phét trién héa dau tir dau.
Tir do, dé xuat mot s6 hudng tiém ndng cho phat trién héa dau cho nha méy loc dau co phan gdp von clia Tap doan Dau khi Viét Nam &

cdc giai doan.

Tirkhéa: Chuyén dich nang luong, héa dau tir dau, Nha may Loc dau Dung Quét, Lién hop Loc héa dau Nghi Son.

1. Giéi thiéu

San xuat cac san pham hoa dau tir nguén nguyén liéu
dau thé va khi thién nhién dang la xu huéng cha dao trén
thé gidgi. Chuyén dich nang lugng va san xuat héa dau tu
dau la 2 xu hudng tac déng manh va truc ti€p dén nganh
céng nghiép loc hda dau. Mot s6 xu hudng khéac nhu tai
ché nhua thai, chuyén dich san xuat ra khoéi Trung Quéc
hay tac dong ctia dai dich Covid-19, su c6 kénh dao Suez,...
cling gop phan dinh hinh lai co cdu nganh va thi truéng
tiéu thu. Déi véi cdc nha may loc dau hién tai, viéc san xuat
céac san pham héa dau chii yéu bang gia tang thu héi olefin
(ethylene, propylene) va/hodc BTX (benzene, toluene,
xylene). Phat trién cac du an c6 quy mé 16n, tich hgp loc héa
dau va tang muc do chuyén hoa dén 2 hudng san pham
héa dau (olefin, BTX) cling la mét trong cac xu hudng cla
khau sau [1 - 3]... Do d6, cac nha may loc dau ¢ phan gép
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von cla Tap doan Dau khiViét Nam can cé nhing giai phap
c6ng nghé phu hgp dé nang cao hiéu qua hoat dong.

Tru6c xu huéng chuyén dich ning lugng, nhiéu quéc
giava doanh nghiép trén thé gigi da day nhanh chién lugc
phat trién héa dau nham dap ting nhu cau san phdm héa
dau trong tuong lai. Cu thé, nhiéu du 4n mdi dugc dé xuat
vGi quy méd cong sudt I6n (mega scale), tap trung theo 2
hudng chinh san xuat nguyén liéu co ban cho hoa dau
la olefin (ethylene, propylene) va BTX di tir dau tho [4, 5].
Trung Quéc la quéc gia di dau trong viéc phat trién san
pham/nguyén liéu cho héa dau tirdau, dac biét 1a sdn xuat
lugng 16n p-xylene. Khu vuc Dédng Nam A va Bdc My la nai
¢6 nhiéu nha may dudc nang cap ting san pham héa dau
va xay dung méi. Vi nguén nguyén liéu khi gia ré, My tap
trung vao phat trién héa dau ti khi va ddy manh san xuat
san pham héa dau cé gia tri cao tu olefin.

Dai dich Covid-19 lam sut gidm manh nhu cau tiéu
thu sadn phdm loc héa dau va nguyén phu liéu nganh
cong nghiép 0 t6, xay dung, dién - dién tu, thdi trang -
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dét may, hang tiéu dung... song ciing lam tang trudng tiéu thu san pham
phuc vu y té€ va stic khde [6, 7]. Day la ddng luc thic ddy cac nha diéu hanh
xac dinh tuong lai ciia nganh céng nghiép loc héa dau, dinh hinh lai co cau
nganh va thi trudng tiéu thu [8, 91. DSi véi nha may loc dau truyén théng, viéc
san xuat cac sdn pham hda dau chi yéu di theo con dudng gia tang thu hoi
olefins (ethylene, propylene) va/hodc BTX. Chién lugc phat trién hudng téi
san xuat cac sdn pham phuc vu cho cac nganh cé téc dé phat trién nhanh
nhu nhua, bao bi... Song song dé, san phdm chuyén biét/dac biét ti cac loai
nhuya nguyén sinh ngay cang dugc tap trung nghién ctu va phéat trién dé dap
Uing cac yéu cau chuyén biét va doi hoi ngay cang khat khe vé mat ky thuat va
mai trudng. Bén canh d6, xu hudng nghién cuu, sdn xuat nhua téi ché va san
xuéat san pham hoéa dau dan chuyén dich sang st dung nguyén liéu c6 nguén
géc sinh hoc va sit dung nang lugng tai tao dé gidm phat thai va huéng dén
khéng phat thai, thich tng véi xu hudng chuyén dich niang lugng [10, 11].

G nghién clu nay, san phdm héa dau ch yéu dugc phat trién tir cac
nguén nguyén liéu cac dong trung gian/san pham cudi tir nha may loc dau
va dinh huéng san pham theo trung va dai han, dua trén danh gia vé mat xu
hudng cdng nghé, thi trudng, sa bd hiéu qua kinh té.

2. Phuong phap nghién ciu

Pé lya chon phuong an sdn phadm tiém nang, phuang phap luan thuc
hién dugc trinh bay & Hinh 1.

Nghién ctiu sé thuc hién: xay dung danh muc san phdm hoéa dau co thé
san xuat tir cac nguén nguyén liéu/san pham trung gian/san pham cudi tu
dau (tdc la tir nha may loc dau hodc viéc san xuat truc tiép héa dau tur dau),
xay dung tiéu chi b tiéu chi (ky thuat cong nghé, thi trudng, hién trang cla
nha may loc dau, xu huéng cdng nghé), va danh gia SWOT dé xac dinh mét

Danh muc san phdm héa déu — héa chat

S,
4 Thitrubng »
Hién trang nha mdy N Nguyén liéu
loc ddu !
‘(u huéng cong nghé’
~——

Danh séch phuong an dy
phong tuong lai

Mot s6 san phdm/phuang 4n tiém nang

= N,
/‘ Thi trudng »
( Hieuquikinhté  Jmemmmll  Congnghé )
‘ Téng mic ddu tu y

N

Xéc dinh céc diéu kién dé du an kha thi

S&n pham/phuong én 6 tinh
kha thi va thi tu uu tién

Hinh 1. Phuong phdp ludn thuc hién nghién ciu.
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s6 san pham héa dau/hda chat tiém
nang.

Trén cg s& cac phuong an tiém
nang, nhdm tac gid sé danh giad chi
tiét vé tdng muc dau tu va hiéu qua
kinh t& cong nghé va thi trudng dé
xac dinh cac phuong an cé tinh kha
thi. TU d6, cac phuong é&n trién khai
& giai doan ngéan/trung va dai han sé
dugc dé xuat, ty thudc vao thir tu uu
tién, mdc dé phic tap vé mat ky thuat,
quy mé dau tu va thdi gian trién khai
du an.

3. Két qua va thao luan

3.1. Thi trudng nguyén liéu va sdn
phdm

Ngudn cung nguyén liéu tiém
nang cho san xuat héa dau tai Viét
Nam dén ti cac nha may loc dau I6n
nhu: Nha may Loc dau Dung Quat, Lién
hgp Loc hoa dau Nghi Son... va mét
s6 nha may hoéa dau khac (Hyosung,
T6 hop Héa dau Mién Nam, PMP...),
cac nha may ché bién condensate...
Hién nay, co cdu sadn phdm hoéa dau
tai Nha may Loc dau Dung Quat con
thap (~3%), trong khi dé, Lién hgp Loc
héa dau Nghi Son da c6 su tich hgp
loc héa dau va co cau san phdm hoa
dau khoang 16%. Cac nguén nguyén
liu tiém nang tai Nha may Loc dau
Dung Quat va Nghi Son dugc thé hién
G Bang 1.

Ngoai ra, T6 hgp Héa dau Mién
Nam con mot s6 ngudn cung cé thé
xem xét, 1a sdn phadm phu ti qua trinh
san xudt ctia t6 hop nhu C, tho (~ 206
nghin tan/nam), 1,3-butadiene (~ 107
nghin tdn/ndm), C, raffinate-l (~ 95
nghin tdn/nam), xang nhiét phan (~
460 nghin tan/nam)...

Do d6, Nha may Loc dau Dung
Quat va Nghi Son c6 thé st dung
mot s sdn phdm cubi hodc san
pham trung gian nhu LPG/hén hgp
C, kerosene, benzene, p-xylene... dé
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ché bién sau thanh céc sdn pham héa dau. Ngoai ra, cac
nha may c6 thé nang cap dé gia tang thu héi propylene
va ethylene ti phan xudng RFCC, phan xudng san xuat
olefin chinh.

Khu vuc chau A - Théi Binh Duong st dung khoang
20% LPG va 95% naphtha dé san xuat nguyén liéu cd ban
cho héa dau (olefin nhe va aromatic). Hién nay, naphtha
dugc st dung dé san xuat benzene va p-xylene tai Lién
hap Loc hoa dau Nghi Son. Trong tuong lai, khi cac du an
dang xay dung ctia Hyosung va T6 hgp Hoa dau Mién Nam
di vao hoat dong, nguén LPG (propane), naphtha st dung
cho héa dau sé tang manh.

V& thj trudng, sdn phadm hoéa dau c6 nhiing thay déi
do nén kinh té€ toan cau suy thodi manh bé&i anh hudng
clia dich Covid-19 (du bao GDP sé giam & muc -4% so
véi trudc Covid-19 1a 2%) va chi s& hoa dau ICIS (IPEX)
trong thang 4/2020 da gidam 18% so vdéi thang 3/2020 va
37% néu so v&i nam 2019 [15]. Tac déng cda cudc khing
hoang sé khac nhau & chui gia tri hoa dau va phan khuc
tiéu dung cudi cung. Nhu cau d6i vai linh vuc xay dung
dang giam, trong khi dé, cadc nganh nhu bao bi, y té dugc
phdm cé budc tdng nhanh chéng. Tac déng ngdn han
thé hién ré6 nhat trong céc linh vuc déng goi, ing dung
polymer trong vé sinh va y té cho thay nhu cau tang
manh théng qua du tri, su bung né dich vu giao hang va
hoat déng trong linh vuc cham s6c stc khoe cao. Nhu cau
tang trong nganh y té dugc du bao sé tiép tuc trong thoi
gian tai. Cac linh vuc tiéu thu polymer I1én khéc, bao gém
ca 0 t6 va xay dung, dang ching kién “cd hich” manh vao
hé théng thiét bi, noi that.

V& thij trudng sdn phdm héa dau trong nudc, két qua
déanh gia cho thdy nhom san pham vat liéu nhu PE, PP, PS,
PET, ABS, PTA, EG... Ia cac sdn phdm tiém ndng ¢ nhu ciu
thi truding 16n (can bang cung cau ndam 2035 nhu Hinh 2).
C4c san pham cao su nhu SBR, NBR ciing dugc nhap khiu
100% & muc do trung binh. Tuy nhién, day la nhém san
pham phuc vu cho nganh céng nghiép du kién tiép tuc
phat trién trong tuang lai va la san phdm tiém nang can
xem xét. Mdc du c6 sy thi€u hut thi trudng trong nudc,
dé gidm su canh tranh véi cac don vi du kién di vao hoat
dong trong thsi gian t6i nhu T8 hgp Hoa dau Mién Nam,
Hyosung (nhu PE, PP) va dap Gng yéu cau dac biét tur linh
vuc Ung dung cudi (6 té dién, dién - dién tl, bao bi, trang
tri ndi that), cac san phdm dugc dé xuat sé tap trung vao
céac loai compound va c6 tinh chat chuyén dung.

3.2. Xu huéng va phuong dn céng nghé
3.2.1. Xu huéng va phuong dn c6ng nghé

Céc cong nghé mdi trong thoi gian qua tap trung
theo huéng san xuat truc ti€p héa dau tur dau tho (qua
cébng nghé cracking hai nudc truc ti€p dau tho) va cac
cong nghé dé gia tang san xuat/thu hoi olefins va BTX tu
nha may loc dau nhu céng nghé chuyén hoa olefins (OCT)
va cracking cac olefin nhe (OCP, OCU). Cong nghé phat
trién dé nang cao hiéu suét, téi uu hda nang lugng & cac
qua trinh san xuat olefins va BTX tir dau, va san xuat cac
nhua nguyén sinh (resin) tu olefins va BTX.

Su phat trién nhanh chéng céac loai sdn pham vat liéu
chuyén biét (PP compound, ABS, SBR, PVC, PS...) cho cac
nganh ting dung (0 t0, dién - dién tl, bao bi, trang tri ngoai

Bding 1. Cdc ngudn nguyén ligu tiém ndng cho san xudt héa dau

Dan vi: Nghin tdn/ndm

m Nguyén liéu Nha mdy Locddu Dung Quat ~ Nha may ng dau Dung Quat Lién hgp Loc héa dau
: hién hitu [12] sau nang cap mé rong [13] Nghi Son [14]

1 RFCC offgas® 96 210 176

2 LPG 393 340 38

3 Mixed 4 400% e =

4 Reformate 600 945 -4

5 Kerosene 198 648 592

6 Benzene 2 -6 248

7 Paxylene - 2 658

8 Dau can (Slurry oil) 184 500 229

9 Luu huynh 2,7 70 250

Ghi chu:

(: Ethylene du kién thu hoi & Nha mdy Loc ddu Dung Qudt trudc/sau khi ndng cdp mé rgng va Lién hgp Loc hda ddu Nghi Son tuong ting la 22, 42 va 58 nghin tdn/ndim.

@: Lugng butene du kién thu héi duac khodng 200 nghin tdn/ndm.

©: Cdu hinh Nha mdy Loc ddu Dung Qudt sau ndng cdp mé réng va Lién hap Lo héa ddu Nghi Son cd xuéng alkyl héa nén phan doan Mixed C, khdng con chifa butene.

: Reformate ctia Lién hgp Loc hda ddu Nghi Son da dugc thu hdi BX.

©: Cdu hinh Nha mdy Loc ddu Dung Qudt trudc va sau ndng cdp mé rong khong cd thu hoi BTX.
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PE PP PS ABS NBR SBR EG MTBE PTA LAB LAS PA PET @B PVC
m Nhu cdu (4.641)  (4.277) (560) (357) (124) (372) (677) (88) (1.396) (169) (169) (126) (1.195) (419) (2.008)
= Ngudn cung 950 1.576 86 131 150 390
o Thiéu hut (3.691)  (2.695) (474) (357) (124) (372) (677) (88) (1.396) (169) (38) (126) (1.045) (419) (1.618)
m Nhucdu mNguoncung m Thiéu hut

Hinh 2. Cin bdng cung - cdu thi trudng sdn phdm héa déu trong nutdc. Ngudn: VPI téng hop.

noi that...) da thuc ddy cac nha cdng nghé phat trién vat
liéu dac biét, chuyén dung va can c6 bi quyét cong nghé
dé phat trién cong nghé, gidi phéap san xuat san phdm mai
(loai compound) nham gidm trong lugng, tang tinh nang
va gidm gia thanh stir dung dén tay ngudi tiéu dung.

Dua trén danh gia so b vé thj trudng va nguyén liéu,
mot s6 hudng cong nghé va sadn pham dugc dé xuit dé
danh gia bao goém:

- Phuong an c6 thé ap dung trong ngén va trung han
(5 - 10 ndm) la nhiing phuong an cé thé trién khai thuan
Igi vé mat ky thuat (tinh phuc tap), c6 quy mé khéng qua
I6n, gém:

+ Cac phuong an gia tang san lugng propylene két
hap san xuat cac san pham hoa dau khac:

Nang cao hiéu suét propylene va két hgp thu hoi
ethylene tu khi thai dé san xuat PP;

San xuat olefin tir C,/C, ap dung PDH/BDH;
San xuat propylene qua cac cong nghé OCT, OCP;

+ Céc phuong an thu hoi ethylene va san xuat cac
san pham héa dau:

Phuong an san xuat PE;
Phuong an san xuat PS;
Phuong an san xuat EG;
Phuong an san xuat PVC.

+ Céc phuong an thu hoi/san xuat BTX va san xuat
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cac sdn pham héa dau tur BTX:
Thu hoi BTX va sdn xudt cac sadn pham tu BTX;
Phuang én san xuat PEP nhua;
Phuang &n san xuat nitrobenzene.
+ San xudt cac san phdm khac ti nguyén liéu san
pham trung gian clia nha may:

Chuyén hoa phéan doan C, dé phuc vu san xuat ETBE/
MTBE;

San xuat LAB/LAS tir phan doan kerosene;
San xuat carbon den tir dau can (t phan xudng RFCC).

Nhing phuong an xem xét trong dai han (> 10 ndm)
c6 tinh phuc tap vé mat ky thuat cong nghé, can nguén
luc 16n va thai gian trién khai thudng kéo dai, bao gém:

- Cracking haoi nuéc naphtha;
- Cracking hoi nuéc dau tho;

- Phuong an san xudt thich (ng véi xu huéng chuyén
dich ndng lugng va phét thai rong bang khéng.

3.2.2. Bé xudt phuong dn cé6ng nghé

TU cac phuong an dugc dé xuat sg bd cling vai tiéu
chi cho nhimng phuong an cho giai doan ngan/trung va
dai han, nhém tac gia danh gia chi tiét va dé xuat quy mo
céng suat cac phuong an dua trén hién trang cta 2 nha
may loc dau, nguyén liéu dau vao, thi trudng, so bo téng
muic dau tu (Bang 3). Trén Hinh 3 la cac phuong an dugc
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xem xét dé xuat cho ngan/trung han - day la phuong én
thuan lgi vé mat ky thuat (tinh phuc tap) va quy mé khéng

tao...), vat liéu r&i (dudng 6ng, dién, diéu khién, san/cach
nhiét...) va chi phi xay dung ngoai hang rao;

qua Ién va Hinh 4 la cac phuong an cho dai han c6 tinh
phuc tap vé mat ky thuat céng nghé, can nguén luc 1én va
thdi gian trién khai kéo dai.

- Chi phi chu dau tu: udc tinh bang 30% chi phi EPC,
s6 liéu dugc tham khéo va téng hgp ti cac bao cdo nghién
ctu kha thi cac du an héa dau Vién Dau khi Viét Nam (VPI)
3.3. Udc tinh so bé téng mirc dau tu'va hiéu qud kinh té da thuc hién;

. - Chiphi h¢ dmM:
S6 liéu tinh toan cho du an dugc thu thap ti nguén Chi phi dy phong bao gom

PEP Yearbook 2021 dé c6 cung cd s& tinh toan. Nhiing dit
liéu khéng c6 trong PEP Yearbook 2021, nhém tac gia thu
thap ti cdc nha ban quyén cdng nghé. Téng muc dau tu
cla cac du an gobm cac chi phi sau:

+ Duphong do khéi lugng phat sinh: 10% chi phi EPC
va chi phi chu dau tu;

+ Du phong do yéu té truot gia: 10% chi phi EPC va
chi phi ch dau tu.

- Chi phi EPC gom chi phi trong hang rao va ngoai
hang rao, tham khdo tur PEP Yearbook 2021, nha ban
quyén va/hodc theo céc bdo cdo nghién ctiu kha thi cac
dy &n tuong tu, dugc tinh theo cong thuc (1);

Co s tinh toan s bo hiéu qua kinh té

- Vong dai du an: 20 ndm;

Thai gian EPC: 38 - 54 thang tuy theo phuong éan;

- Chi phi trong hang rao (battery limits): chi phi mua - Thai gian van hanh:
sam, lap dat cac thiét bi cong nghé va chi phi xay dung
trong hang rao, dugc tinh toan theo cong thuc (1);

+ Phuang an 1: Du kién di vao van hanh nam 2028;

+ Phuang an 2a, 2b, 2c va 4: Du kién di vao van hanh

- Chi phi ngoai hang rao (off sites) gom chi phi nam 2027:

thiét bi tién ich, phu trg (phong thi nghiém, xudng ché

RFCC off gas, BSR Ethylene
PAT: Nang cip RFCC RFCC néng cép 17 KTA PP Compound20KTA |
IS » > PPCopol67KTA
propylene Propylene, BSR Propylene
RFCC nang cdp 150 KTA — PP Copo 158 KTA ‘
Mixed C,, BSR
i MTBE
PA2a: Strdung » 9";‘TKBT5\ - MTBE 93 KTA |
Mixed C4 Methanol, NVhdp
MTBE
Co-Cs olefins, BSR Ethylene PP Compound 20 KTA
PA2D: Sit dung ocp 12KTA P ‘
Mixed C4 va Light et Naotha 557 E— PP Copo 167 KTA
hth ight Naptha, y
naphtha oot ks PPCopo158KTA |
PA2c: Stidung Mixed C,, BSR » Propylene PP Compound 20 KTA ‘
Mixed C4 - OCU o 236 KTA *__PPCopo262fTA [: PPopo253KTA |
Kerosene, BSR
LAB LAS 24 KTA |
PA3: Str dung kerosene Benzene, NSRP » N
: 4 -paraffin
cho LAB/LAS LAB Ly Sl LABT00KTA
Luu hujnh B5R LAB 82 KTA |
LAS
P-Xylene, NSRP
) PTA
PA4: St dung P-xylene » PTA
cho PET nhua EG, Nhp 504KTA Sl PHGK HECLLCH |
PET

Hinh 3. Mdt s6 phuang dn/sdn phdm hda ddu tiém ndng giai doan ngdn/trung han.
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+ Phuong é&n 3: Dy kién di vao van hanh nam 2029;

+ Phuong an 5, 6a, 6b, 6¢ va 7: Du kién di vao van
hanh nam 2030.

- Gia nguyén liéu va gia san pham nhu Bang 2.

- Chi phi tai chinh

+ Co cdu von vay/von chii sé hitu:

70% von vay, lai suat vay VND 8%/nam;

30% vén chd s& hiru, chi phi st dung vén chd s& hiru
udc tinh la 12%/nam.

Vén vay va lai vay vdi lai suat c6 dinh dugc hoan tra
trong thai han 10 ndm sau khi bat dau gidi ngan nguén vén;

An han vén géc va lai: Trong qua trinh xay dung nha
may;

Theo Quyét dinh s6 1531/QD-DKVN ngay 29/2/2012
ctia Tap doan Dau khi Viét Nam vé viéc ban hanh quy dinh
vé quy trinh va tiéu chi danh gia, thdm dinh va quyét dinh
dau tu cac du an ctia Tap doan Dau khi Viét Nam (ngoai trir
cac du an tim kiém - tham do - khai thac dau khi), ty suat
doanh Igi t8i thi€u (IRRmin) c6 cong thiic nhu sau:

IRRmin = WACC +1+R,
Trong dé:

Il: Ty 1& lam phat dai han cia d6ng USD, udc tinh bang
2%;

R.: Hé 56 rdi ro clia du én trong linh vuc loc, héa dau va
ché bién khac, udc tinh bang 2%.

Két qua danh gia s bd hiéu qua dau tu cac phuong
an theo cac kich ban san xuat khac nhau dugc thé hién &
Bang 3.

Né&u van hanh nhu 1 du an doc lap, cac phuong an 1,
2cva 3 la cac dy én cd hiéu qua kinh té (NPV duong, IRR du
an I6n hon IRR min). Cac phuong an con lai khong cé hiéu
qua do doanh thu khong da bu dap chi phi.

3.4. Ddnh gid va dé xudt phuong dn

Tu 7 phucng an san xuat cac san pham héa dau dugc
xac dinh dua trén phan tich SWOT, nhém tac gia da can cu
theo tiéu chi danh gia kha thi/khéng kha thi (dat/khéng
dat) vé mat thi trudng nguyén liéu va san pham, céng
nghé va hiéu qua dau tu dé dé xuat danh muc cac du an
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Steam cracking 480 KTA 0pos3 ‘ »‘ PP Copo 512 KTA ‘

Hinh 4. Mdt s6 phuang dn/sdn phdm hda ddu tiém néng giai dogn dai han.
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Bdng 2. Ngudn gid nguyén liéu va gid san phdm

Pauvao
Gid nguyén liéu chinh va san pham
Gid hoa chdt/san pham phu
Gid phu trg
Chi phi hoat ddng san xudt, quan Iy va ban hang

Nguén

St dung bo gia Nexant 2021 két hop gia theo PEP ¢ tinh trugt gia 2% m6i nam tir 2020
Strdung bo gia Nexant 2021 két hgp gid theo PEP ¢4 tinh trugt gia 2% mdi nam tir 2020
St dung bo gia Nexant 2021 két hop gia theo PEP ¢ tinh trugt gid 2% mdi nam tir 2020
St dung cac chi phi theo b PEP 2021 cung cap

Bdng 3. Higu qud ddu tu cdc phuang dn khi xdy dung dc lap

Phuong an Téng mirc dau tu cd NPV@WACC
(PA) dinh (triéu USD) (triéu USD)
PA1 402,2 230,4
PA2a 40,1 2,0
PA2b 1.578,4 -297,4
PA 2c 516,5 280,0
PA3 761,1 389,2
PA4 736,0 10,5
PAS 1.240,9 2779
PA 6a 33743 244
PA 6b 4.843,2 1,106,4
PA7 3.314,5 -147,2

(la cdc phuong an) tiém nang. Cac phuang an nay (1, 2¢, 5
va 6b) da dugc xép hang thi tu uu tiéu dua trén cac théng
tin vé thi trudng nguyén liéu san pham, cong nghé va tinh
kha thi vé hiéu qua dau tu (Bang 4).

K&t qua phan tich cho thay 4 phuong an dugc dé xuat
danh gia & cac budc ti€p theo (nhu PreFS, FS va dau tu)
vGi thi ty uu tién dau tu cho Nha may Loc dau Dung Quat
nhu sau: Phuong én 1 > Phuong éan 2c > Phuong én 5 >
Phuong an 6b. Theo dé:

- Phuong an 1 va 2c la cac giai phap cho giai doan
ngdn - trung han dé nang cao ty trong cac san phdm hda
dau trong nha may loc dau va san xuat cac vat liéu méi PP
copo va PP compound c¢6 tinh chat dac biét, chuyén dung
va ap dung nhiéu & linh vuc c6 xu huéng phét trién bén
viing, giam dugc canh tranh véi cac don vi du kién di vao
hoat dong nhuT6 hgp Hoa dau Mién Nam, Hyosung.

- Phuong én 5 va 6b: Tiép tuc tap trung san xuat cac
vat liéu méi nhu ABS, PS va cao su téng hgp (SBR) ting dung
truc tiép vao cac linh vuc chuyén biét. Da s6 tap trung vao
cac loai compound va c6 yéu cau, tinh chat dac biét.

Lién hop Loc héa dau Nghi Son: Phuong an 3 dugc
dé xuat dé nghién ctiu budc tiép theo va can luu y mét s6
diém vé thi trudng. Vé dai han, viéc sir dung cac loai nhua
PET, nhua tai ché cling nén xem xét va danh gia.

Bén canh cac hudng dé nang cao hiéu qua cla nha
may loc dau hién co, dé thich tng véi xu huéng chuyén
dich nang lugng dang dién ra va ngay cang rd nét & giai

NPV@IRRmin IRR Théi gian thu hdi vén
(triéu USD) (%) (nam)
64,4 15,1 10
-1,2 11,2 6
-313,5 35 -
69,9 14,6 12
77,6 14,1 1
-107,3 838 -
-115,2 1,1 -
-746,9 8,64 -
-419,5 11,15 -
-843,1 7,98 -

doan dai han, Tap doan Dau khi Viét Nam can danh gia
mot s6 hudng/giai phap céng nghé trén co sé cac lgi thé
canh tranh va rao can déi véi cac nha may loc dau. Trén co
sG phan tich xu hudng, chién lugc va kinh nghiém phat
trién, mat s6 hudng gidi phap dai han cho nha may loc
dau dugc dé xuat nhu sau:

- San xuat cac loai vat liéu phuc vu cho cac nganh
céng nghiép co thé manh cda Viét Nam cling nhu nhu cau
bén viing cla thé gii nhu san xuat 6 to, thiét bi dién tu,
thiét bi y té va trang thiét bi phuc vu stic khoé. Cac loai vat
liéu ngdn han c6 nguén géc tur dau khi, dai han bé sung
thanh phan tu sinh hoc. Xu hudng tich hgp st dung nhua
thai, dé tai s dung cac nha may san xuat vat liéu, dé thuc
ddy nén kinh té tuan hoan. Viéc san xut cac san pham
xanh, sach tir nguén nguyén liéu tich hgp, st dung cac
nguén nguyén liéu sinh hoc va tai ché la phu hop véi xu
huéng phat trién dai han va bén ving.

- Xu hudng st dung nang lugng tai tao ap dung vao
cac nha méy loc dau, mét s6 hudng cé thé xem xét san
xuat hydrogen tir nudc/nudc bién st dung nang lugng téi
tao (nang lugng gid, mat trai) tai 2 nha may loc dau dé
cung cap cho cac phan xudng x( ly bang hydrogen (HDT),
thay thé mét phan hydrogen dugc san xuat tir cdc nguyén
liéu nhu LPG, naphtha & Lién hgp Loc héa dau Nghi Son.
Khi @6, cac nguyén liéu nay cé thé st dung cho céc phan
xudng PDH hoac cracking hoi nudc.

Ngoai ra, xu huéng chuyén dich nang lugng anh
hudng dén viéc gidm nhu cau san pham loc dau (xang,
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Bdng 4. Bdnh gid va dé xudt cdc phuang dn tiém ndng

Phuong an Tinh kha thi Tinh kha thi so bd Tinh kha thi Danh gia, xiﬂ:;’:g
(san pham) vé thi truéng vé cong nghé vé hiéu qua dau tu dé xuat u tién
Viec cai hoan xung RFCC Phuong an c6 tinh kha
" K s x dugc danh gié so b la kha thi R g
. Viét Nam van con thiéu hut PP (490 , 1S 2 P - thi, nén xem xét trién
Phuong én 1 (PP U Dau tuxudng PP méilakhd  Tong miic dau tu co dinh: . s
N nghin tn vao nam 2025), PP . " khai, tuy nhién can
copova PP NP thi 402 triéu USD; e «
. compound (20 nghintdnvaonam  _, o A . danh gid ky hon vé 1
compound khi San xuat PP compound can ¢ IRR doc lap: 15,1% > IRRmin =, " = 7, ",
nangspRrcg 220 biquyét congnghévaphdi > Kha th mat kj thugt cong
gcp - Kha thi quyet Cong ngac va p nghé & budc tiép theo
hgp véi don vi tiéu thu > Déxust
-> Kha thi so bo
qun‘g th|f3u hut khodng 65 nghin Téng méc ddu tu cd dinh: ~ Khdng dé xuat do thi
tan vao nam 2025 x ) . «
. . NP 40,1 triéu USD; trudng khong chap
. (3c don vi tiéu thu san pham xang s A a2 w g
Phuang an 22 ctia BSR khong dong y mua xang c6  Cong nghé truyén thong = IR doc ap: 11,2% nhan san pham xng
(MTBE tir mixed " geongymuaxangco - NNELLENTONG = 5 kha thisgbo, nhung  chita MTBE duoc pha :
chia oxygentate Kha thi N P,
G) e e khong dong gép nhiéuvao  ché tir Nha méy loc
—> Khong kha thi néu tinh dén viéc e T, s S pia
P UV sy gia tdng hiéuqua tong  dau Dung Quat va hiéu
san xuat dé tiéu thu ni bo bén canh N . L
o . N thé ctia nha mdy loc dau qud kinh té chua cao
viéc bén ra bén ngoai
Phuang an‘2b Tong mUC dau tu co dinh: Khang 46 xudt do
(PP Copo va PP . o 1.578 triéu USD; . o,
Tuong tu PA1 (ong nghé . 1x khong dat hiéu qua -
compound qua IRR doc lap: 3,5 Kinh &
con dudng OCP) —> Khéng kha thi
Phuongan2c  ViétNam van con thiéu hut PP (490 T6ng mic dau tu ¢6 dinh:
(PP Copo, PP nghin tan nam 2025), PP 2l i 569,8 triéu USD; o
compoundqua  compound (20 nghin tdn ndm 2020) Kha thi o bg IRR ddc Iap: 14,6% > IRRmin Dé xuat 2
con duong OCU) > Kha thi - Kha thi
Du kién thi trudng van con thiéu hut P -
. (6 kha ndng canh tranh véi mot 6 Cong nghé truyén thong, cdn  —>Téng mic dau tu 6 dinh be xuatErlenrkhal . Phuong anap
Phuong dn 3 Sa ) oy " o s nhung cdndanhgid  dung cho Lién
don vi san xudt trong nugc nhu xem xét tich hgp v6i NSRP dé 761 triéu USD, IRR 14,1% > o s )
(PET nhua) o e 2ens ) 240 chi tiét hon vé thi hgp Loc héa
Formosa, Far Estearn tang tinh hiéu qua = Kha thi  [RRmin —> Kha thi i d5u Nahi Son
- Kha thi, xem xét tinh canh tranh 9 9
LAB thiéu hut 120 nghin tdn vao i s . ] .
Phuong an 4 nam 2025, LAS da can bang va xudt A,p dung chu yed conqlnghe Tlcﬁ 478 ’trley USD, IRR Khdng dé xudt do hiéu
A clia UOP trong san xudt LAB  khdng xdc dinh 2 an < -
(LAB, LAS) khau. > Chua kha thi qud dau tu khdng dat
—> LAB: Kha thi LAS: Khdng kha thi
Phuong én 5 (PP Téng mifc dau tu ¢d dinh:
copo, PP A . (ong nghé PDH dd phd bién  1.241 triéu USD, IRR doc lap: .. .
compound qua Kha thi nhu phuong én 1 > Kha thi 1,07% Dé xuat 3
con dudng PDH) -> (hua kha thi ro rét
Phuong an\6a Nhua PE van con thiéu hut I6n Quy trinh céng nghé phiictap ' Téng mic dau tu ¢6 dinh: i e
(PP copo va PP R PR 5 N ~ 1. Khong dé xuat do
PP copo va PP compound: nhu nhung la cdc qud trinh truyén  3.274 triéu USD, IRR ddc lap: | . N
compound, PE . . khong dat tiéu chivé -
ua con dudn phuong én théng 8,64% hiéu qua dau tu
(S‘O 9 > Knathi > Kha thi - Chua kha thi 4
Phuonganéb: PP, PE: nhu phuang an 6a Quy trinh céng nghé phiictap ' Téng mic dau tu ¢6 dinh:
(PP, PE, PVC, Nhu cdu ABS va SBR dugc dap itng  nhung I cac qué trinh truyén  4.843 triéu USD va IRRdoc  Dé xudt trién khai 6 4
ABS,SBRqua  tirngudn nhap khdu thdng ldp: 11,15% giai doan dai han
conduong SO > Kha thi -> Kha thi -> Chua kha thi ro rét
P, Khong dé xuat do
; . A e oax s Tong mic dau tu 6 dinh: RN
PRUGNGaN 7 < can pham hoa ddu VietNamgn 0N NINECOtIMRGICHRL 3 50y &4 ie oD va IRR doc U@ Nieu qua Ve kinh
(héadautudau . " .0 L, 2o cao, chua dugc pho biénrong té va cdng nghé chua -
thd nhe) <on phai nhgp khau => Kh th -> (hua chac chan 1ap:7,9%, dugc ki€m chiing ron
- - Chua kha thi o 9rong
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Nguyén liéu sinh hoc

Hinh 5. Mgt s6 dinh hudng dai han thich ting vdi xu hudng chuyén dich nding luong va phdt thdi rong béng khéng.

dau), do vay cac nha may loc dau can c6 dinh huéng day
manh phat trién sdn pham hoa dau, gidm lugng san phdm
xang dau. Khi dé c6 thé st dung cac ngudn nguyén liéu
nhu naphtha, LPG cho cracking hoi nudc; san pham olefin
(nhu ethylene, propylene) hodc BTX dugc san xuat va lam
nguyén liéu cho san xuat vat liéu. So d6 dinh hudng dai
han dé thich Ung v&i xu hudng chuyén dich nang lugng
va khong phat thai dugc thé hién trén Hinh 5. Tuy nhién,
viéc ap dung cac gidi phadp cong nghé chua mang lai hiéu
qua kinh té & thai diém hién tai. Do dé, can tiép tuc theo
doi, cap nhat su phat trién cdng nghé (gidm chi phi dau tu,
gidm gia thanh san xuat), chinh séch (khuyén khich phat
trién/stt dung nguyén liéu sach, ning lugng tai tao) va thi
trudng muc tiéu dé danh gia chi tiét va giai phap cho tung
giai doan.

4. Két luan

Duatrén dtliéu dau vao bao gom (i) thi trudng nguyén
liéu va san pham (VPI t8ng hap); (ii) gid nguyén liéu va san
pham (dir liéu qué khar va du béo tir don vi tu van nudc
ngoai Nexant) va bé gia phu trg, tién ich (Nha may Loc dau
Dung Quat va Lién hop Loc hoa dau Nghi Son cung cap);
(iii) phuong an ky thuat céng nghé (tham khao théng tin
tur nha ban quyén, IHS Markit PEP Yearbook 2021), nhom
tac gid da phan tich, danh gia va dé xuat san pham tiém
nang va phuong an san xuat & giai doan ngan/trung han
va trung/dai han (khi nguén nguyén liéu kha thi) dé tur do

danh gia va xép hang cac phuong an theo thi tu uu tién.

Da6i vai Nha méy Loc dau Dung Quat, xem xét viéc gia
tang san lugng propylene tu viéc cdi hodn phan xuéng
RFCC hodc dau tu cum phan xudng cracking olefins (OCU)
trong trung han. Trong dai han, phat trién san phdm héa
dau bao gém vat liéu nhua va cao su dac biét théng qua
viéc dau tu thém phan xudng cracking hoi nuéc va phan
xudng san xuat hoa dau tu olefins, két hop véi aromatics.

Dai véi Lién hap Loc héa dau Nghi Son, viéc phét trién
san pham nhua PET (chai nhua) tir nguén para-xylene tur
nha may, dé kéo dai chubi san phadm hoa dau la hudng
can xem xét trién khai budc tiép theo dé danh gia chi tiét
va ap dung.

Mot s8 hudng phat trién dai han dé thich tng véi xu
hudng chuyén dich ning lugng va khéng phat thai ciing
dugc nhém tac gia dé xuat, tuy nhién viéc ap dung cac
gidi phap cong nghé chua mang lai hiéu qua kinh té€ & thoi
diém hién tai. Do d06, can tiép tuc theo dbi, cdp nhat sy
phat trién cdng nghé, chinh sach va thi trudng muc tiéu
dé danh gia chi tiét va giai phap cho tiing giai doan. Viéc
phat trién cong nghé mdi dé phat trién vat liéu nhua va
cao su dac biét/chuyén dung, dé ap dung cho cac nganh
(6 t6, y t€ va dugc pham) cling dé xuat cho Tap doan Dau
khi Viét Nam va c6 xem xét viéc st dung nguén téi tao,
nguyén liéu sinh hoc va nhua tai ché dé thich tng véi
chuyén dich nang lugng.
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Summary

Crude oil and natural gas are two important feedstocks for petrochemical production worldwide. At present, the domestic production
of petroleum and petrochemical products (e.g. from Dung Quat and Nghi Son refineries) is not enough to satisfy the domestic demand. It is
forecasted that materials such as plastics (PE, PP, PVC, ABS, PS) and rubers (SBR, NBR) will still have to be imported to meet the development
of some potentially sustainable areas such as electric and electronic appliances, automotive, medicals and pharmaceuticals. In this study,
petrochemical production is evaluated on the following criteria: (i) Feedstock and product market; (ii) Historical and forecasted prices; (iii)
Technology evaluation, and (iv) Trend and experience on crude oil to petrochemicals. Resulting from that, some potential scenarios are
proposed for petrochemical productions in Vietnam in the short-/middle- and long-term based on the imported feedstock and domestic

supply.

Key words: Energy transition, petrochemicals from crude oil, Dung Quat Refinery, Nghi Son Refinery and Petrochemical Complex.
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