> *1“’

é/j }),

PETROVIETNAM  Xuudire PPGin Cuit

SU DUNG QUY HOACH TUYEN TINH DE TINH TOAN TON THAT KINH TE
KHI XAY RA SU CO DUNG HOAT PONG CAC PHAN XUONG
CONG NGHE TRONG NHA MAY LOC DAU

Nguyén Thanh Sang, Dang Thi Tuyét Mai, Truong Nhu Ting
Nguyén Hitu Luong, Chau Khiéu Han, Tran Vinh Loc
Vién Ddu khi Viét Nam
Email: sangnt.pvpro@vpi.pvn.vn
Tom tat

Viéc dirng hoat déng mét phdn xudng do su c6 rdt hay gdp trong qud trinh vén hanh nha mdy loc ddu va gdy ra thiét hai, ton thét
kinh té nhdt dinh (phu thudc vao cdu hinh céng nghé, phdn xudng gdp su cd, thai gian dirng hoat déng va cdc quyét dinh dugc dua
ra khi xdy ra su ¢6). Do dd, viéc tinh todn ton thdt va tim ra gidi phdp téi uu dé gidm thiéu thiét hai rdt quan trong. Bdi bdo gidi thiéu
phuang phdp tinh todn ton thét va dé xudt phuong dn vén hanh téi uu dua trén mé hinh quy hoach tuyén tinh (Linear Programming
Technique - LP) dugc phdt trién béi Trung tdm Nghién ciru va Phdt trién Ché bién Ddu khi, Vién Dau khi Viét Nam trong mét sé kich ban
diing hoat déng mét s6 phén xuéng cong nghé ciia mét nha mdy loc déu dién hinh.

Tir khéa: Quy hoach tuyén tinh, phdn xuéng cong nghé, nha mdy loc ddu.

1. Giéi thiéu

Quy hoach tuyén tinh la céng cu toan hoc duing trong
nghién ctu phuong phap tim gia tri nhé nhat hoac 16n
nhat cia mét ham tuyén tinh theo mét s6 bién, thoa
man mot s6 hiru han rang budc dugc biéu dién bing hé
phuong trinh va bat phuong trinh tuyén tinh. Cac phan
mém dugc xay dung dua trén céng cu quy hoach tuyén
tinh hé trg viéc thiét 1ap mé hinh quy hoach tuyén tinh
trong nha may loc dau, déng thai giai bai toan quy hoach
tuyén tinh dé dua ra két qua la co cau cac dong sdn phdm
trong nha may [1].

Phuang trinh téng quat cho mot bai toan véi sé rang
budc m va s6 bién n dugc méd ta nhu sau [2]:

Ham téida Z = Z i, VOi ZaUX]<b i=1+m

U n
Ham téi thi€u Z = Y¢X; v6i Y a;X2b;i=1+m
Jj=1 j=1

Hién nay, chuang trinh quy hoach tuyén tinh chuyén
dung cho nganh céng nghiép loc héa dau dugc cung
cap bai: Honeywell Hi-Spec Solutions (RPMS - Refinery
& Petrochemical Modeling System), Aspentech (PIMS -
Process Industry Modeling System), Haverly (GRMPTS),
Schneider Electric (Spiral Suite) va Princeps (PrincepsLP).
Trong dé, han 75% nha may loc dau trén thé gidi st dung
phan mém PIMS dé hé trg diéu hanh hoat déng cda nha
may [3].

LP dugc ting dung trong nhiéu nganh céng nghiép
khac nhau [2]:

- Tinh toan thanh phan hgp kim trong cong nghiép
luyén kim;

- T6i uu ty & phoi tron trong cong nghiép thuc
pham, vi du san xuat thic &n chdn nudi tir mét s6 thanh
phan vai gia nguyén liéu khac nhau, déng thai dam bao
yéu cau chat luong (gia tri dinh duéng);

- T6i uu héa nguyén liéu tho trong cdng nghiép xi
mang;

- Cap nhat ké hoach nhiém vu d6i bay cho cac cong
ty hang khoéng;

- T6i uu hda san xuat trong cong nghiép xe hai.

Trong cong nghiép dau khi, mo6 hinh quy hoach tuyén
tinh dugc ting dung dé t8i uu héa hoat ddng nha may loc
dau da dugc thuc té ching minh la dem lai Igi ich kinh
té€ cao va dugc st dung rong rai trén thé gisi. Mot s6 linh
vuc quan trong trong céng nghiép loc dau ap dung moé
hinh quy hoach tuyén tinh [4, 5]: Thiét k& cau hinh nha
may loc dau; lua chon va danh gia nguyén liéu dau tho;
lap ké hoach van hanh ngan han va dai han; danh gia,
tham tra du &n dau tu nha may loc dau; danh gia, tham tra
nhiing thoa thuan khi ché bién va nhiing hgp déng thay
dé&i co cdu sdn pham; danh gia, thdm tra cong nghé mai;
diéu khién, t6i uu hoa hoat déng cda nha may; phéi tron
san pham; quan ly tén trit hang hoa; t6i uu héa qua trinh
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cung cap nguyén liéu, sdn xudt va van chuyén trong cong
nghiép loc dau.

& Viet Nam, khi diing van hanh phan xuéng hay nha
may, viéc tinh toan tén that khi c6 su ¢ thudng dugc thuc
hién dya trén phuang phap théng ké va tinh toan chénh
léch lugng san xuat & cudi thang ¢6 su b so vai thang
trudc d6 hodc so véi ké hoach dé ra tir dau thang. Nhu vay,
lanh dao clia nha may/cong ty chi biét dugc tén that vao
cu6i chu ky bao cao do vay gay ra su cham tré nhat dinh
trong cong tac diéu hanh va van hanh nha may.

Trong pham vi nghién cttu, nhém tac gid iing dung mo
hinh quy hoach tuyén tinh dé tinh tén that khi ¢6 su ¢6
dung phén xudng trong nha may loc dau. Bang cach thiét
lap m6 hinh quy hoach tuyén tinh cho trudng hop co s&
va cac truong hgp dung phan xuéng theo chu ky bao cdo
thang, nhom tac gia xac dinh dugc chénh léch vé Igi nhuan
gi{ra cac trudng hgp diing hoat dong véi truong hgp co s&
va gia tri nay dugc goi la tén that clia nha may trong thang
xay ra sy c6. M6 hinh nay dugc xay dung dua trén phan
mém tu phat trién cia Vién Dau khi Viét Nam.

2. Phuong phap tinh toan tén that kinh té khi ding
van hanh mot phan xuéng

Phuang phép dugc sit dung dé tinh toan tén that kinh
té la dua trén mé hinh ké hoach thang. Tuy nhién, nha may
loc dau la mot doi tugng ddng nén can phai cap nhat lién
tuc dé ddm bao do chinh xac ctla mé hinh da thiét 1ap
nham phan dnh dung nhat thuc té van hanh nha may [6, 71.

M hinh k& hoach hang thang la mét céng cu phé
bién cho phép mot nha may loc dau dua ra cac quyét dinh
van hanh phu hgp nhat va/hoac cac hanh déng khac phuc
cac thay d6i trén thi trudng mot cach kip thai.

Trén thé giGi n6i chung va chau Au néi riéng, cac nha
may loc dau da st dung mo hinh quy hoach tuyén tinh
dé xay dung ké hoach van hanh hang thang, danh gia
dau thé, van hanh va téi uu héa nha may loc dau, quan
ly ton kho, quan ly va tinh toan tén that kinh té€ trong
cac trudng hop dung hoat déng dé cac cap lanh dao
¢ nhiing chi dao kip thai nham t6i da lgi nhuan, giam
thiéu tén that cho nha may [8 - 10]. Viéc st dung mé hinh
thang cling gilp cac nha may loc dau phan tng nhanh
vGi cac su ¢ bat thudng khi diing hoat déng khin cap
hay hé trg ra quyét dinh déi véi hoat déng kinh doanh
hang ngay.

Tinh toan t6i uu bang Mo hinh quy hoach tuyén tinh
giup cac nha may loc dau dua ra nhiing quyét dinh kip
thai va thuyét phuc nham gidm tén that cho nha may khi
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Mo hinh LP
Truong hgp co s&

Loi nhuan
Trudng hop ca s&

Cackich ban
diing may do su cé

A4

M6 hinh LP
Trudng hgp ngling may

Lgi nhuan
Truong hgp nguing may

A

So sanh lgi nhuan

[ Bao cdo ton that J

Hinh 1. Phuong phdp tinh tn thdt khi dimg hoat déng nha mdy loc ddu

xay ra qua trinh diing hoat dong dé x{r ly su c6 phat sinh
déi véi bat ky phan xudng nao ma cu thé [a 3 phan xudng
chinh CDU, RFCC va CCR. Mé&i nha may ¢é cau hinh cong
nghé riéng, tiéu chudn ap dung cho cac sdn pham ciing
khong hoan toan giéng nhau, do d6 can xay dung mo
hinh quy hoach tuyén tinh cho timg nha may va dua vao
mé hinh nay dé tinh tén that va t&i uu cho nha may.

Phuong phap tinh toan ton that kinh té dugc mo ta
tém tat trong Hinh 1.

M6 hinh quy hoach tuyén tinh cho truéng hop ca s&
dugc xdy dung dua trén di liéu van hanh thuc té va sé
dugc hiéu chinh cho mét sé trudng hop ding hoat dong.
Chénh léch Igi nhuan gilra cac trudng hgp ding hoat
dong cac phan xudng véi trudng hgp co s& dugc xem la
tén that cla nha may.

2.1. Xdy dung mé hinh quy hoach tuyén tinh cho truéng
hop co'sé

Céc phan xudng cdng nghé chinh ciia mdt nha may
loc dau dién hinh dugc xem xét trong nghién ctu nay
g6ém c6: CDU, NHT, CCR, KTU, RFCC, LTU, NTU, PRU, ISOM,
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Hinh 2. So d6 cdng nghé clia mot nha mdy loc ddu dién hinh

LCO HDT. So d6 cong nghé clia nha may loc dau dugc
trinh bay trong Hinh 2. Propylene sé lam nguyén liéu cho
phan xudng san xuat polypropylene.

Théng tin cd s& dé xay dung md hinh quy hoach
tuyén tinh nhu sau:

- Nguyén liéu ctia nha may loc dau la hén hgp dau
tho c6 ty trong 0,826. Cong suat xu ly 4.708.409 thung/
thang (~1.039 m3/gid):

- Can badng vat chat téng quat cda qué trinh dugc
thiét lap dua trén cac di liéu vé tinh chat dau thé va can
bang vat chat tinh toan clia cac phan xudng céng nghé
do nha thiét ké cung cap. Can bang vat chat cta qua trinh
pha trdn tao sdn pham cuéi dugc tinh toan t6i uu hda,
thda man cac quy dinh vé chat lugng san pham;

- Nhién liéu st dung trong nha may tur cdc nguén:

+ San pham khi (fuel gas) sinh ra ti cac phan xuéng
trong nha may;

+ Dau DCO tir RFCC, tiéu thu khoang 50.313 thuing/
thang (~11,11 m3/gig).

- Cac san pham san xudt dat tiéu chudn chat lugng
theo quy dinh hién hanh.

Bdng 1. Gid nquyén liéu va san phdm dp dung cho md hinh

1T Nguyén liéu/san pham Gia (USD/thung)
1 Dau thé 57,79

2 Polypropylene 136,09

3 LPG 46,00

4 Xang M95 79,37

5  Xang M92 76,01

6 Nhién liéu phan luc Jet A1 69,59

7 Nhién liéu diesel 6 66,61

8 Nhién liéu diesel 12 66,54

9 Dau dot 53,38

Nguén: VPI, 2017
2.1.1. Ham muc tiéu

Ham muc tiéu dugc st dung la ham t6i da lgi nhuan,
trong do:

Lgi nhuan = ¥(gia sadn pham) x (lugng sdn phim) - ¥
(gid nguyén liéu) x (lugng nguyén liéu)

2.1.2. Cdc théng s6 va rang budc xdy dung mé hinh
M6 hinh quy hoach tuyén tinh dugc xay dung:

- Rang budc vé can bang vat chat sdn pham trung
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gian qua cac phan xudng, gém nang suat dong san pham
va céng suat cda thiét bi xtr ly. Phuong trinh can bang vat
chat [4]:

(Lugng san xuat + lugng tiéu thu cho cac phan xuéng)
-nguyén liéu=0

- S dé phdi tréon san pham clia nha méy loc dau thé
hién trong Hinh 3.

- Cac rang budc vé chat luong sdn pham sé tuan
theo cac rang budc vé chi tiéu chat lugng san pham cua
nha may;

Polypropylene ]—.{ f}?&)&%ﬁ?{"g:ﬁ ]
Propane l—'—
—-[ LPG thuang phdm ]
HonhopC,  |—
HAn hap C, ]—
Isomerate ]—
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Hinh 3. S0 dd phdi trén sdn phdm cia nha mdy loc ddu

- Rang budc vé nhu cau nhién liéu cho nha may:
lugng DCO dung lam nhién liéu cho nha mdy khodng
50.313 thung/thang (~11,11 m3/gid);

- Khi pha tron cac dong san phdm trung gian, tinh
chét clia sdn pham cudi thudng c6 quan hé theo quy luat
tuyén tinh vai tinh chat gilra cac dong thanh phan. Tuy
nhién, cé nhiing tinh chat khéng tuan theo quy luat nay
(nhu RVP, @6 nhdt...) nén can chuyén céc tinh chat nay
sang chi s6 pha tron dé c6 thé phéi trén theo cac phuong
trinh tuyén tinh. Cac chi s6 pha trén ctia dong thanh phan
va dong sadn pham sé tuan theo quy tac pha trén tuyén
tinh, trong d6 luogng thanh phan pha tron va sadn pham
dugc tinh theo thé tich. Cac chi s6 pha tron dugc tinh toan
thdéng qua céng thiic pha tron sau:

Number + RefConst ) yi

Index = Reflndex x (
RefNumber

Index

Number = RefNumber x (—
Reflndex

14
) - RefConst

Trong do:
- Index: Chi s6 pha tron;
- Number: Gié tri clia tinh chat;

- Refindex, RefConst, RefNumber, y: Cac hang s6
(phu thudc vao tinh chat).

2.1.3. Két qua mé hinh quy hoach tuyén tinh va thuc té

Co cau san pham gitia két qua giai mé hinh quy hoach
tuyén tinh dugc lap va s6 liéu thuc t€ nha may thé hién
trong Bang 3.

Sai s6 gilta két qua mo hinh quy hoach tuyén tinh va
s0 liéu thuc té nha may < 1% cho thay mo hinh quy hoach
tuyén tinh phan anh kha chinh xac thuc té va da dé tin cay
dé lam co sé thuc hién cac danh gia tiép theo.

Bding 2. (dc hé s'trong phuong trinh pha tron [5]

1T Tinh chat Ky hiéu
1 Ham lugng propane PRP

2 Ap suat hoi Reid RVP

3 MON MON
4 Diém chdp chéay FPT

5 Diém khoi SMK
6 Diém chay PPT

7 Piém doéng dac FRZ

8 Diém s6i 90%, ASTM 86 90

9 Khac
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Refindex RefNumber RefConst Gamma
1 1 0 0,9657
1 10 0 0,823638
1 1 0 0,736
10 200 80 -0,1082
100 100 0,01729 -1
1 4500 4550 0,004
1 4500 4550 0,004
1 250 7 0,045

1 1 0 1
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Bdng 3. So sdnh co cdu sén phdm gidia két qud gidi mé hinh va thutc té nha mdy [11]

T San pham S4 liéu thuc té& (m3/gid) Tinh toan (m3/gio) Sai s6 (%)
1 Polypropylene 24,58 24,68 0,41

2 LPG 105,99 106,76 0,72

3 Xang M95 171,13 171,13 0,00

4 Xang M92 270,74 267,45 -1,23

5 Nhién liéu phan luc Jet A1 62,50 62,52 0,03

6 Nhién liéu diesel 6 330,74 330,76 0,01

7 Nhién liéu diesel 12 47,30 47,30 0,00

8 Dau dét FO 23,92 23,92 0,00

9 DCO lam nhién liéu noi bo 11,11 11,11 0,00

2.2. Xdy dung mé hinh quy hoach tuyén tinh cho cdc
trudng hop dirng hoat dong cdc phdn xudng cong nghé

DE& danh gia tén that kinh té khi diing hoat ddng mot
phan xudng cong nghé trong nha may loc dau, mé hinh
quy hoach tuyén tinh can phai dugc diéu chinh moét s6
théng s6, cu thé:

- Chuyén déi rang budc cong suat van hanh téi da
clia cac phan xudng tir chu ky ngay sang chu ky bao cao
theo thang va gia st 1 thang sé tuong ung véi 30 ngay;

- Phan xudng X bat ky diing hoat déng y ngay thi
rang budc cong suat van hanh (t6i da) dugc tinh toan theo
cong thuc:

Rang budc cong suat van hanh

(30-y) rthing
30 (théng]

= (cong suat téi da) x

- M6 hinh phai dam béo pha trén hét cac cau tu.
Trong trudng hop c6 du cac san pham trung gian can dua
cac sdn pham nay vé bén chira sén pham trung gian cla
nha may. Theo s6 liéu thiét k&, bon chira san pham trung
gian déu dugc thiét ké cho 4 ngay van hanh binh thudng
clia nha mdy. Do do6, trong trudng hgp cac phan xudng
ding hoat déng duéi 4 ngay van cé thé dam bao cac
phan xudng khac hoat ddng binh thudng va san pham
trung gian c6 thé sé dugc chia trong cac bon chia nay;

- Két qua tr mé hinh quy hoach tuyén tinh gbm co
cdu sdn pham, lgi nhun, cdng suat cac phan xudng sé
dugc so sanh vai trudng hgp co sé nham tinh dugc nhiing
tén that kinh té trong trudng hgp diing phan xudng.

Trong cac trudng hgp nghién cuu, thdi gian ngung
may dugc chon la s6 ngay dai nhat ma cac phan xuéng
6 thé ngling t6i da va cdng suat CDU khong bi mat mat
nhiéu.Day la nhiém vu ctia bé phan diéu dé san xuat trong

nha may loc dau. Trong khi c6 su ¢8, can xem xét cac bé
chia cau t trung gian cho nguyén liéu cac phan xudng
RFCC, naphtha, cau t trung gian pha xang... Trudng hgp
su 6 kéo dai hon, st dung mé hinh quy hoach tuyén tinh
dé xac dinh giai phap t6t nhat dé giam thiéu tén that.

Theo s6 liéu thuc t€ van hanh tai nha may loc dau
trong nudc, cac phan xudng hay xay ra su c6 phai ding
hoat déng gém CDU, CCR va RFCC. Thai gian diing hoat
dong trung binh 3 ngay/théng. Riéng d6i v6i phan xudng
RFCC, do tinh phuc tap vé cong nghé va van hanh nén
méi lan dimg may phai mat ti 3 dén 5 ngay dé xdr ly su ¢d
va chay lai. Do d4, trong pham vi nghién ctu clia dé tai,
nhém tac gia sé xem xét 3 trudng hop diing phan xudng:

- Dlng hoat déng phan xuéng CDU 3 ngay/thang;
- Dung hoat dong phan xuadng CCR 3 ngay/thang;
- Dung hoat dong phan xudng RFCC 5 ngay/thang.

Ung vé6i tiing trudng hop cu thé mo hinh sé dua ra
phuang an ti uu nhat, cling la phuong én it tén that kinh
té€ nhat. Phuong an nay c6 thé gilp gilr nguyén cdng suat
van hanh clia phan xuéng hién tai va san pham trung
gian du sé dugc chidia vao cac bén chia trung gian hoac
sé giam cong sudt phan xudng tuong Ung. Cac khai bao
b6 sung cho mé hinh quy hoach tuyén tinh tng véi tiing
trudng hap phan xudng diing hoat déng, cu thé:

- Dung hoat dong phan xudng chung cat khi quyén
3 ngay:

+ Rang budc céng sudt phan xudng CDU: 4.237.568
thung/thang

- D6i vdi cac trudng hgp dimg may clia cac phan
xudng khac (CCR, RFCC) mé hinh quy hoach tuyén tinh
sé chay t6i uu va dua ra quyét dinh nén git nguyén cong
suat van hanh cia CDU (cac san pham trung gian sé dugc
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chtia trong cac thung chita san phdm trung gian va dua vao
ché& bién khi nha may chay lai) hodc giam céng suat CDU tuong
tng. Do d6 rang budc vé céng suat phan xudng CDU trong
mo hinh LP sé nhd hon hodc bang céng suat t6i da ciia phan
xudng (< 4.708.409 thung/thang). Cu thé:

- Dung hoat dong phan xudng Reforming 3 ngay:

- Rang budc céng suat phan xudng CDU: < 4.708.409
thung/thang;

- Rang budc céng suat phan xuéng Reforming: < 529.446
thung/thang.

- Dung hoat dong phan xudng cracking xuc tac 5 ngay:

- Rang budc cong suat phan xudng CDU: < 4.708.409
thung/thang;

- Rang budc céng sudt phan xuéng RFCC < 1.742.404
thung/thang.

3. Két qua tinh toan
3.1. Dung hoat déng phédn xuéng CDU 3 ngay

Vi cac thiét 1ap bd sung rang budc khi diing hoat déng
phan xudng CDU 3 ngay, m6 hinh quy hoach tuyén tinh giai

bai toan t6i da lgi nhuan va dé xuat cong suat van
hanh clia tiing phan xudng trong nha may dugc thé
hién trong Bang 4.

Viéc ding hoat dong phan xudng CDU sé gay
ra hiéu Ung domino dung cd nha mdy trong 3 ngay
va kéo theo céng sudt cac phan xudng giam tuong
ung 10%, ngoai tri phan xuéng NHT, CCR va ISOM
(cong suat giam khoang 4%). Ly do la & trudng hgp
ca 56, lugng xang tho lam nguyén liéu cho NHT du do
giGi han cong suat ctia NHT, CCR va ISOM (du 51.169
thung/thang). Lugng xang nay sé dugc dua di pha
tron xang M92. Trong trudng hgp gidm 10% cong
suat CDU (CDU dung hoat déng 3 ngay/thang) thi
lugng xang thé van dap ting dugc gan 96% céng suéat
cla phan xudng NHT. Céng suat clia cac phan xudng
CCR va ISOM vi thé ciing gidm di tuong Gng. Thanh
phan phéi tron xang M92 thé hién trong Bang 5.

So sanh co cau san phadm va Igi nhuan cta nha
may khi dung hoat dong phan xudng CDU 3 ngay vdi
truong hgp co sé dugc trinh bay trong Bang 6.

Theo két qua Bang 6, khi diing hoat déng phan
xudng CDU 3 ngay, cong sudt cla cac phan xudng

Bding 4. (ong sudt cia cdc phdn xudng trong trugng hgp phdn xudng (DU diing hoat ddng 3 ngay/thdng so vdi truong hop co'sé

Céng suat (thung/thang)

T Phan xudng Truéng hgp Truéng hgp Che::;l)lgch
o sé phan xuéng CDU diing hoat dong )
1 Cum chung cat khi quyén (CDU) 4.708.409 4.237.568 -10,0
2 XU ly naphtha bang hydro (NHT) 803.450 769.459 -4,2
3 Reforming (CCR) 587.559 562.702 -4,2
4 XU ly kerosene (KTU) 283.140 254.826 -10,0
5 Cracking xuc tac (RFCQ) 2.090.885 1.881.797 -10,0
6 XU ly LPG (LTU) 684.457 616.011 -10,0
7 Xt ly naphtha (NTU) 1.244.287 1.119.863 -10,0
8 Thu héi propylene (PRU) 270.840 243.756 -10,0
9 Isomer hoa (ISOM) 225.076 215.554 -4,2
10  XUly LCO (LCO HDT) 517.673 465.906 -10,0
Bding 5. Thanh phdn phdi tron xdng M92 trong truding hp co sé va trucng hop phdn xudng COU dimg hogt dgng
) i Trudng hop ¢ s& Trudng l‘u_)'p phan xAu’t’Jng CDhU
Al Than,h phan j diing hoat dong
phdi trén San lugng Ty 1é phéi troén San luong Ty 1é phdi trén
(thung/thang) (%) (thung/thang) (%)
1 H6n hop G 18.557 1,5 1.218 0,2
2 Isomerate 41.643 35 98.822 14,8
3 Reformate 167.569 13,8 78.922 11,9
4 RFCC Gasoline 932.502 77,0 486.334 73,1
5 Xdng tho 51.169 4,2 - -
Téng 1.211.440 100 665.296 100
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Bdng 6. Co cdiu sén phdm va ton thdt kinh t€ cia nha mdy trong truting hop phdn xudng CDU diing hoat dng 3 ngdy/thdng

Truéng hop co sé

T Chi tiéu
San lugng
(thung/thang)

A Dau thé 4.708.409
B San pham

1 Polypropylene 111.780
2 LPG 483.381
3 Xang M95 774.991
4 Xang M92 1.211.440
5 Nhién liéu phan luc Jet A1 283.140
6 Nhién liéu diesel 6 1.497.886
7 Nhién liéu diesel 12 214.188
8 Dau dét 108.326
C Lgi nhuan tho (USD/thang) 58.473.929
D Chénh léch lgi nhuan (USD/thang)

Bding 7. (ong sudt cla cdc phdn xudng trong trugng hgp phdn xudng (CR dimg hoat déng 3 ngay/thdng
50 Vdi truong hop co' s@

Céng suat (thung/thang)

. ~ Chénh

T g g Tainotemn e

cosd hoat dong

1 Cum chung cat khi quyén (CDU) 4.708.409 4.708.409 0,0
2 Xuly naphtha bang hydro (NHT) 803.450 723.105 -10,0
3 Reforming (CCR) 587.559 528.803 -10,0
4 Xtly kerosene (KTU) 283.140 283.140 0,0
5  Cracking xuc tac (RFCC) 2.090.885 2.090.885 0,0
6  XulyLPG (LTU) 684.457 684.457 0,0
7  XU&ly naphtha (NTU) 1.244.287 1.244.287 0,0
8  Thu héi propylene (PRU) 270.840 270.840 0,0
9  Isomer héa (ISOM) 225.076 202.568 -10,0
10 Xuly LCO (LCO HDT) 517.673 517.673 0,0

déu gidam va gay thiét hai cho nha may khoang 5,3 triéu USD Igi nhuan trong
thang xay ra su 6, tuong duong 1,77 triéu USD/ngay.

Viéc diing hoat déng phén xuéng CDU 3 ngay nhu kich badn cling lam cho
san lugng clia cac san pham khac bi giam, trir xang M95. Viéc gidm céng suat
CDU trong thang lam gidm lugng xang thé dung dé phéi trén xang M92 (trong
trudng hop nay lugng xang thé st dung dé phéi tron bang 0) dan dén san
lugng M92 gidm va cac cdu tl cb chi s6 octane cao sé uu tién phéi trébn M95
lam cho san lugng M95 tang lén.

3.2. Dirng hoat déng phdn xuéng CCR 3 ngay

Tuong tu nhu trudng hgp ding hoat dong phan xudng CDU, kich ban
dung hoat déng phéan xudng Reforming (CCR) 3 ngay sé dan dén cac phan
xudng NHT, ISOM va LCO HDT cling dirng hoat dong do khéng c6 nguén cung
cdp hydro. V&i cac rang budc bé sung, két qua ti mé hinh quy hoach tuyén
tinh khi phan xuéng CCR dung hoat déng 3 ngay/thang (tuong duong véi 27

%

Truong hgp phan xuéng CDU

dung hoat dong
San lugng o
(thing/théng) %o
100 4.237.568 100
24 100.762 24
10,3 438.369 10,4
16,5 1.112.628 26,5
25,9 665.297 15,8
6,0 254.826 6,1
32,0 1.326.679 31,5
4,6 214.188 51
23 92.462 2,2
53.177.499
5.296.430

ngay lam viéc/thang) dugc thé hién
trong Bang 7.

Trong trudng hgp phan xudng
CDU gilt nguyén cong sudt van hanh,
chi gidm c6ng sudt cla cac phan
xudng NHT, CCR va ISOM tuong Ung
10% so véi truong hop co s&. Phan
xudng LCO HDT khong gidm céng suat
mac du van diing van hanh 3 ngay la
do céng suat van hanh binh thuéng
chi khodng 60% coéng suat thiét ké
nén van con da bién d6 dé dam bao
coéng suat xt ly dau LCO tir kho chua
khi van hanh trd lai. Co cdu san pham
va tén that kinh té€ clla nha may trong
truong hgp phan xuéng CCR ding
hoat ddng thé hién trong Bang 8.

Trong trudng hop nay, san lugng
cla cac san pham nhu diesel, dau dét
FO, nhién liéu phan luc Jet A1 khong
thay d6i, chi c6 téng san lugng cla
xang gidam do san lugng clia cdu t
pha trén reformate va isomerate
gidm. San lugng xdng M92 tang déng
ké do tang san lugng cla cac ciu ti
pha trén xang co chi sé octane thap
ma cu thé 1a lugng xang thé (whole
naphtha). Co ciu pha tron xang M92
clia truong hop co s& va kich ban
dung hoat dong phan xuédng CCR
dugc thé hién trong Bang 9.
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Bdng 8. (o cdiu sén phdm va ton thdt ctia nha mdy trong trueng hap phdn xuéng CCR diing hoat dng 3 ngay/thdng

Truong hop Trudng hop phan xuéng CCR
co'sé dirng hoat déng
i Chi tiéu San luong ) 1 San luong o -
(thing/thang) Tyle (%) (thung/thang) Ty 1€ (%)

A Dau thé 4.708.409 100 4.708.409 100
B San pham

1 Polypropylene 111.780 24 111.506 24
2 LPG 483.381 10,3 476.039 10,1
3 Xang M95 774.991 16,5 67.828 1,4
4 Xang M92 1.211.440 25,9 1.937.151 41,3
5 Nhién liéu phan luc Jet A1 283.140 6,0 283.140 6,0
6 Nhién liéu diesel 6 1.497.886 32,0 1.497.886 31,9
7 Nhién liéu diesel 12 214.188 4,6 214.188 4,6
8 Dau d6t FO 108.326 2,3 108.326 2,3
C  Lginhuan (USD/thang) 58.473.929 57.130.905

D Tén that (USD/thang) 1.343.024

Bdng 9. Thanh phdn phéi trén xdng M92 trong truong hap co s va truong hgp diing phdn xudng CCR

Trudng hop co s&

1T Thanh phan phdi trén San lugng
(thung/thang)

1 H&n hop Ca 18.557
2 Isomerate 41.643
3 Reformate 167.569
4 RFCC gasoline 932.502
5 Xdng tho 51.169
Téng 1.211.440

Truong hgp phan xudng CCR dung hoat dong, san
lugng xang M92 tang rat cao (Bang 8) va c6 thé vugt qua
nhu cau tiéu thu trong thang hodc cac don dat hang da co
san trudc do. Vi vay, dé dadm bao gidm thiéu tén that trong
trudng hap nay, d6i nga kinh doanh ctia nha may phai day
manh tiéu thu xang M92.

Vi viéc diéu doé t6i uu van hanh cta nha may, phan
xuéng CCR diing hoat déng 3 ngay sé gay tén that cho
nha may khoang 1,34 triéu USD trong thang xay ra su co,
tuong duong 447 nghin USD/ngay.

3.3. Dirng hoat déng phdn xuéng RFCC 5 ngay

Phan xudng RFCC ¢ vai tro rat quan trong, vi vay viéc
diing hoat ddng phan xudng nay gay ra tén that rat 1dn
cho nha may loc dau. Khi phan xuéng RFCC diing hoat
doéng 5 ngay/thang, mé hinh quy hoach tuyén tinh giai bai
toan téi uu va cho cau tra 16i vé cdng sudt van hanh cla cac
phan xudng trong nha may loc dau tuong ting (Bang 10).

Nhu vay viéc diing hoat dong phan xudng RFCC co
anh hudng 16n dén van hanh nha may. Céng suat cac phan
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Truéng hop diing phan xuéng CCR

Ty Ié phéi trén San lugng Ty lé phéi trén
(%) (thung/thang) (%)
1,5 24.371 1,3
3,5 170.316 8,8
13,8 399.115 20,6
77,0 1.213.231 62,6
4,2 130.119 6,7
100 1.937.151 100

xudng giam 11,32 - 16,67% so vdi trudng hgp co sé. Trong
trudng hop nady, cd cdu san phadm téi uu khi ding hoat
déng phan xudng RFCC 5 ngay thé hién trong Bang 11.

Trudng hgp nay, tuong tu nhu trudng hop gidm
cdng suat phan xuéng CDU va CCR, c6ng sudt cla cac
phan xudng déu gidam dan dén san lugng san xudt cac
sdn pham gidm dang ké va gay tén that cho nha may
khoang 9,4 triéu USD/thang, tuong duong 1,88 triéu
USD/ngay. Tuy nhién, néu trong trudng hgp phan xudng
RFCC diing hoat déng, lugng can chung cat khi quyén
(Ia nguyén liéu cho RFCC) dugc chiia trong bon chia can
khi quyén hoac bén chiia diu thé (trong trudng hop can
chung cat khi quyén du nhiéu hon céng suit chia cda
bon chua can khi quyén) thi t6n that cla nha may sé
gidm dang ké.

So sanh tén that trong céac trudng hop ding hoat
doéng cac phan xudng (Hinh 4) cho thay trudng hgp ding
hoat dong phan xudng RFCC gay tén that nhiéu nhat cho
nha may, ké tiép la phan xudng CDU va viéc ding hoat
déng phan xudng CCR gay it tén that nhat.
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Bding 10. (6ng sudt ctia cdc phdn xudng trong trudng hop phdn xudng RFCC dimg hoat ddng 5 ngay/thdng so vdi truong hop co'sé

Céng suat (thung/thang)

T Phan xuéng R , Trudng hop phan xudng Chénh lech
Truéng hop co' sé RECC difng hoat déng (%)
1 Cum chung cat khi quyén (CDU) 4.708.409 3.923.674 -16,7
2 XU ly naphtha bang hydro (NHT) 803.450 712.462 -11,3
3 Reforming (CCR) 587.559 521.020 -11,3
4 XU ly kerosene (KTU) 283.140 235.950 -16,7
5 Cracking xuc tac (RFCC) 2.090.885 1.742.404 -16,7
6 Xt ly LPG (LTU) 684.457 570.383 -16,7
7 XU ly naphtha (NTU) 1.244.287 1.036.910 -16,7
8 Thu hoi propylene (PRU) 270.840 225.701 -16,7
9 Isomer hda (ISOM) 225.076 199.587 -11,3
10 XU ly LCO (LCO HDT) 517.673 431.394 -16,7
Bdng 11. Co cdu sdn phdm va ton tht cia nha mdy trong trudng hop phan xudng RFCC dimg hoat dng 5 ngay/thdng
Truong hop Trudng hop phan xuéng RFCC
o €0 s@ dirng hoat déng
i Chitiéu San luong - San lugng -
(thing/thang) V1€ (hingithang) 1V 1€(%)
A Dau thé 4.708.409 100 3.923.674 100
B San pham
1 Polypropylene 111.780 24 93.298 24
2 LPG 483.381 10,3 405.897 10,4
3 Xang M95 774.991 16,5 1.030.211 26,5
4 Xang M92 1.211.440 25,9 616.016 15,8
5 Nhién liéu phan luc A1 283.140 6,0 235.950 6,1
6 Nhién liéu diesel 6 1.497.886 32,0 1.212.541 31,2
7 Nhién liéu diesel 12 214.188 4,6 214.188 5,5
8 Dau dét 108.326 2,3 81.886 2,1
C  Lginhuan (USD/thang) 58.473.929 49.038.396
D Tén that (USD/thang) 9.435.533
M hinh quy hoach tuyén tinh da tinh toan giai phap
70.000 t6i uu nham gidm thiéu tn that trong céac trudng hop
£0.000-58:474 57131 dUngA‘hoat ldon% .cac ;l)han‘xuo?g cong nghehcuaAnha mziy
53.177 loc dau. Cac gidi phap nay gom: gilt nguyén cong suat
@ 50.000 49.038 phan xudng CDU va dua san pham trung gian vao cac
O N o o - 7 7
£ 40.000 bon chua sdn pham trung gian dé ché bién tiép sau khi
@ nha may van hanh trd lai hodc phai gidam cong suat phan
< 30.000 xudng CDU tuong Ung. Tuy nhién, tén that c6 thé gidm
_é’ 20,000 hon nira néu nha may loc dau ap dung cac bién phap
dé chdn doén su c6 nhanh nhat, chinh xac nhat (vi du s
10.000 5 2.436 dung mé hinh CFD) gitip gidm thai gian diing hoat déng.
i L= ,
o= : : ) 4.Két luan
Trudng Dung Dung Dung :
hop CDU3 CCR3 RFCC 5 , .
cdsd  ngay/thang ngay/thdng ngay/thang Mé hinh quy hoach tuyén tinh cho nha may loc dau

m Lgi nhudn (nghin USD/thang) m Tén that (nghin USD/thang)

Hinh 4. So sdnh ton thdt trong cdc trudng hop dimg hoat dong cdc phan xudng
6ng nghé cia nha mdy loc dau

dugc xay dung dé tinh toan can bang vat chat cla cac
phan xudng céng nghé va can bang vat chat cac dong
san pham, t8i uu héa van hanh trong trong diéu kién hoat
doéng binh thudng va cac trudng hop dung hoat dong
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nham giam tdi thiéu tn that cho nha may loc dau. Véi cac
kich ban gia dinh, kich ban duing hoat dong phan xudng
RFCC gay tén that nhiéu nhat, ti€p theo la phan xudng
CDU va viéc dung hoat déng phan xuédng CCR gay it t6n
that nhat cho nha may loc dau. Mé hinh quy hoach tuyén
tinh do Vién Dau khi Viét Nam xay dung c6 thé ap dung dé
tinh todn tén that cho cac trudng hgp diing hoat déng cac
phan xudng khéac nhau trong nha may loc dau; 1a co s& dé
xdy dung phuong &n van hanh t8i uu va giam thiéu thiét
hai trong trudng hop xay ra su ¢ phai diing hoat déng
cac phan xudng cong nghé clia nha may loc dau.
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USING LINEAR PROGRAMING TECHNIQUE TO
CALCULATE MARGIN LOSS DURING UNIT SHUTDOWN IN REFINERIES

Summary

Nguyen Thanh Sang, Dang Thi Tuyet Mai, Truong Nhu Tung
Nguyen Huu Luong, Chau Khieu Han, Tran Vinh Loc

Vietnam Petroleum Institute

Email: sangnt.pvpro@vpi.pvn.vn

Shutdown of a unit in the event of an accident is a common occurrence in the operation of any refinery in the world and normally

causes a certain amount of damage or loss in margin aspects (depending on technology configuration, shutdown unit, downtime and
decisions made during the incident). Calculation of margin loss and seeking the optimal solution to minimise its influences are, there-
fore, very important. This paper presents the method of productivity loss calculation and proposes the optimal operation plans in some
shutdown scenarios for a typical refinery based on the application of Linear Programming Technique (LP) developed by Petrovietnam
Research and Development Centre for Petroleum Processing (PVPro) - Vietnam Petroleum Institute (VPI).

Key words: Linear Programming Technique, technological unit, refinery.
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