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TINH CHINH VA TOI UU CAC THONG SO VAN HANH PHAN XUONG PRU
NHAM TOI DA THU HOI SAN PHAM PROPYLENE TRONG BIEU KIEN
PHAN XUONG VAN HANH G CONG SUAT CAO 110 - 115% THIET KE
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'(dng ty CP Loc héa dau Binh San

T3p doan Dau khi Viét Nam
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Tém tat

Dua trén viéc theo ddi, théng ké s liéu mat mat propylene tai Phan xudng thu hoi propylene (Propylene Recovery Unit - PRU) cla
Nha mdy Loc ddu Dung Quat, Cong ty CP Loc héa ddu Binh San (BSR) da dua ra cdc gidi phap tinh chinh diéu kign van hanh hiéu qua kip
thén, gidm mét mat propylene trong diéu kién tinh cht dau thé dau vao thay ddi, Phan xudng PRU thudng xuyén chay qua tdi 115% céng
suat. Ket qué clia cong trinh da gitip Nha méy Loc dau Dung Quét gidi quyét dugc vdn dé thieu hut ngudn propylene nguyén liéu cung cép

cho Phan xudng Polypropylene (PP) san xudt hat nhya polypropylene.

Tir khéa: Nha mdy Loc ddu Dung Quat, ti uu thong 6 van hanh, propylene, polypropylene.

1. Gigi thiéu

Propylene 13 san phdm c6 gi tri cao, mang lai |oi
nhuan 6n cho BSR. Phan xudng PRU thudng xuyén chay
cong sust cao hon thiét ké (~110 - 115%) va tinh chat ddu
thé dau vao khang én dinh 1dm qué tai thap Propane/
Propylene Splitter dan @&n gidm hiéu sudt thu héi
propylene r rét (theo thiét k& higu suit thu héi dat 95,6%
tai 100% cdng sudt). Bén canh &8, vidc mat mat 1dn qua
céc dudng xa khi ddt, xang nhe san pham va khi dau mo
héa 16ng san pham khi cac thap tach van hanh khéng 6n
dinh, céc thong s6 van hanh chua tSi uu Jam gidm dang ké
san lugng propylene cap cho Phan xudng PP.Tir d6, nhém
tac gia da nghién cdu quy luat va téi uu hda thong s6 van
hanh nh3m ting thu héi propylene.

2. Giai phap tinh chinh va téi uu céc théng s6 van hanh
Phan xuéng PRU

Sau khi khao sat danh gia toan dién bang cach thu
thap, so s&nh s6 héu dé tim ra diéu kién van hanh toi uu,
giai phép "Tinh chinh va t&i vu cac thong s6 van hanh
Phan xudng PRU nham t6i da thu héi san pham propylene
trong iéu kién phan xudng van hanh & cang suat cao 110
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- 115% thiét ké” d& dudc dua vao p dung cudi ndm 2017.
Thuc té day |3 qua trinh phan tach vét ly, hiéu qua phan
tach thu héi propylene ngoai cau hinh hién hiu con phy
thudc vao diéu kién van hanh (ap suat, nhiét a6, dong héi
luu) va tinh chat nguyén liéu. Gidi phap nay da nang cao
hiéu qua thu héi propylene, gép phan gidp Phan xuéng
PP hoan thanh chi tiéu ké hoach dé ra ma khéng can mua
propylene tif bén ngoal.

2.1. Cde yéu t6 chinh anh hudng dén san lugng va hiéu
sudt thu héi propylene tai Phan xudng PRU

Ham lugng propylene trong nguyén ligu Phan
xudng PRU;

Cong suat Phén xudng PRU,

Mét mat qua cac Budng xa khi dét, xdng nhe san
pham va khi ddu moé héa léng san pham.

21 1. Ham lugng propylene % trong nguyén liéu Phan xuong
PRU

6 liéu thdng ké cho thay ham lugng propylene trong
nguyén liéu cang cao, san lugng propylene cang Ién va
radt mat propylene cing 18n dan @én hidu sust thu héi
it thay déi. Ham luong nay bi 4nh huong L tinh chat
nguyén liéu, hoat tinh xuc tac va cac didu kic. in hanh
phan xudng dau ngudn - upstream (RFCC, GP)
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Qué trinh thuc hién (s d4 khai)

Thong ké theo doi 56 liéu mat mat propylene tai cdc nguén (két qua

phan tich, sé liéu vén hanh...)

¥

Thiét Iap khoang van hanh t3i uu cho cac théng s6 chinh anh hudng

dén mat mat propylene vai muc tiéu m&t mat thap nhat c6 thé

)

Bua cac khoang van hanh té1 uu nay vao cai dat trong phan mém AP(|
(Process Advance Control va diéu chinh cac bién lién quan dé han ché|

su thay ddi 1an d6 thu héi khi bién CV va MV ruet &udi nhau

¥ !

Téi uu diéu kién van hanh, han ché thay déi luu luang
vao thép Propane/Propylene Sphtter (T-2103) khi da
lthigt 1ap dudc can bing vat chat tai diém tS1 uu (mat mat]

propylene thap nhat)

Téi uu diéu kién van hanh, han ché vent offgas
tai thap deethanizer T-2102 bing cac diéu chinh
tai cum phan xudng d8u ngudn Gas plan-RFCC

!

Thudng xuyén kiém tra, theo doI mat mat propylene
dé nhan biét sém khi tinh chat nguyén liéu déu vao
thay déi
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Hiku su3t thu b (7]

Propylene (% khéi luong)

Hinh 2. Biéu d6 tvong quan gria him % én iéu vi hidu sudt thu by

Ty 56 sdn luong propylene

Tueng quan gk ham luang propylen (%) trong nguyén ity
& cong sual (kg/e)

va 1y 5 $4n ang propylene & (éng sudt

Piopylene (% khé fuang)
Hinh 3. Biéu d5 tvomg quan gida hdm liong prapylene (%) trong nguyén héu va sin luong propylene

Tuong quan gilfa nhiér dé day thap tch xing nhe T-2101
% va 86 thu h6) propylene
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Hinh 4. 8:¢u d6 s0 sdnh hiu sudt thy k4 Jitn quon tinh chdt ctia nguyén hiéu (ddu Azeri vd cdc ddu the khdc)
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2.1.2. Cong sudit Phan xuang PRU

Céng sudt Phan xudng PRU la yéu t§
anhhudng ré rét nhat dén sén lugng va hiéu
sudt thu héi propylene, cong sudt cang cao
san lugng propylene cang nhiéu, tuy nhién
hiéu sudt thu héi gidm manh. Phan xudng
PRU thuéing xuyén chay céng suat cao han
thi€t ké (~1109) lam qua tai thap Propane/
Propylene Splitter ddn dén gidm hiéu suat
thu héi. Higu sudt thu hdi thiét k& 95,6% &
cong suat 100%, thue té hiéu suat thu hél
trung binh théng ké duac truée khi tinh
chinh chi dat khodng 93%. Théng ké cho
thay su syt gidm r3 rét hiéu suat thu héi khi
van hanh Phan xudng PRU tai 110% céng
sudt trgién (Hinh 5 va 6).

2.1.3. Gidm thiéu mét mdt qua cdc dudng xa
khi dét, xdng nhe sén phdm va khi déu mé
héa 1éng sén phim

Thuc hign gidi phap t&i uu, gidm mat
maét propylene qua cac dudng xa khf dét,
xang nhe s3n pham va khi ddu md héa
16ng san pham. Khac véi hal nguyén nhan
dau tién vén phu thude cdu hinh hién hiu
va cac yéu t3 khach quan, viéc mat mat
propylene c6 thé han ché bing cach phai
hap APC (Advance Process Control) tinh
chinh diéu kién vén hanh nhu:

Gilr nhiét 86 day T-2101 (C/C, +
Splitter) khoadng 109,7 - 110,1°C (Hinh 7).
Nhin trén biéu @6 Hinh 7 cho thay tai khu
vuc ¢6 nhiét @6 109,7 - 110,1°C |3 khoéng
nhiét 46 t8i vu d3m bao lugng C, kéo theo
dong x3ng nhe san pham |3 thap nhat.

8n dinh dong nguyén liéu vao thap
tach propane/propylene T-2103 (Propane
Propylene Splitter), do qua tai nén dao
dong luu lugng dong nguyén liéu vao thap
T-2103 anh hudng lén dén hidu suat thu
héi.Trong thang 12/2017, BSR da tién hanh
gitr luu lugng déng nguyén liéu vao thép
khong déi va két qua la hiéu sudt thu hsi
tang, sén lugng propylene ducc cai thién,
Biéu dé Hinh 8 cho thdy thang 12/2017,
hiéu suit thu hoi Ja cao nhét un
diém giir 6n dinh ddng nguyér

/6i thai
U vao



thap tach propane/propylene T-2103.

Bua dd nhiém bin cho phép (ham
lugng propane trong dong propylene san
pham) cai dat trong bo diéu khién APC
tlr 0,470% lén 0,475% va thuc hién diéu
chinh MV (Manipulate Variable) d& han
ché& sy thay déi lan hiéu sudt thu héi, san
lugng propylene tai thap T-2103 khi bién
CV (Control Vanable) va cac MV tu diéu
chinh, tém can vdi nhau. Muc dich 13 van
d3m bdo chat Iuong, dé tinh khiét san
pham propylene trong khi gitr dugc nhiét
d6 day T-2103 khoang 31,7 - 32,2°C, la gia
tri nhiét do t6i uu nhdm duy tri ham lugng
propylene mat mat nho hon 2,8% & miu
s&n phdm 021-5C-12-110:

APC I3 bo diéu khién da bién ning cao
trong @6 CV (@6 tinh khiét - Punity) sé diéu
khién cac MV6 (ddng reflux), MV7 (dong
reboiler), MV8 (p sudt T-2103). D6i véi
nhing MVs nay phai cai d3t gidi han thip
nhét - min va cao nhit - max theo gia tri
thiét ké 4é MV chay trong khoang a6 khi CV
yéu cdu dép Ung.

Trong truding hop néu APC cai dit do
nhiém ban cho phép 13 0,470% nhu yéu
cau (nham ddm bao san phdm propylene
dat chat lugng), theo dai cho thiy néu dé
APC tu chay thi khi so sanh vdi két qua do
d6 nhiém ban tir bé phan tich online, d6
nhiém ban dat gia tri CV = 0,470%, APC sé&
khéng yéu cu taing MV7 nham tang thu héi
propylene dén d@én mat mat theo dudng
LPG rd vén cao.

Khi thyc hién diéu chinh tang CV tir
0,470% lén 0,475% (san phdm propylene
vén dap Ung chit lugng nguyén ligu cung
cap cho Phan xudng PP do d6 ting rat it),
APC sé so sanh v két qua do dd nhidm bén
tU b phan tich online, khi thdy dé nhiém
ban nhé hon gia t CV = 0,475%, APC sé
yéu cau tang MV va khi bi vuot gidi han -
overshoot MV6 sé tang lén dé diéu chinh
gilr d6 tinh khigt. Can chi y ring viéc ty
diéu chinh, tiém can vdi nhau nhu thé dan
dén dong reflux, dong reboiler va dong
propylene san pham lién tuc dao dong gay

HIb suSt thu hoy (%)
"

.
’ Cong sust 56)
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Hinh 5. 84éu d tuong quan gia cbng sudt Phin xuidng PRU va hnéu sudt thu hér
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Hinh 7. 8iéu d6 tong quon giia nhiét d6 ddy T-2101 vé % thé lich propylene kéo theo trong déng xdng nhe

DAUKAE-sO 22020 41



HOA - CHE BIEN DAV Ki

Hira 3USt thu hé (5]
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« Yubcthing 12/2017  » Thing 1272017
Hinh 8. Biéu 6 tong quan guife 6t dinh déng nguyén kéu vio thép tdch propane/propylene I-2103
thing 12/2017 vé hiéu sudt thu héi
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Hinh 10. 8iéu 06 riong quan giia diéu chinh dua d nhiém ban b dat trong APC L 0,470% 1én 0,475%
{hom luong propane) vi hiéu sudt thi héi x cong sudt
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9idm kha nang phan tach cta thap.

D¢ han ché su ruot dudi gita CV va cac
MVs, ¢6 thé didu chinh nhé lai khoang van
hanh (operating range) ciia MV6 va MV7,
dac biét la Mv7 aé duy tri nhigt d6 day thip
T-2103 chi dao @6ng nhé xung quanh gia tri
31,7 - 32,2°C, I gia tri nhiét Ao t6i LU M tai
dé propylene mat mat tar dudng khi dsu mé
héa 16ng san pham Ia thap nhat theo sé ligu
théng ké (Hinh 11).

Thudng xuyén cap nhat két qud phan
tich mau dé diéu chinh nhiét do day thap
T-2103 khi m&t mat 1n, théng thuding phy
thuéc thanh phén C, 13n trong LPG d& tinh
chinh nhiét da day T-2103.

Céc biéu d6 trén cho thiy nhiét d day
thdp T-2103 khodng 31,7 - 32,2°C la nhiét
do téi uu ma tai 46 propylene mat mat thap
nhat (Hinh 11). Tl sau 27/10/2017, hiéu suat
thu hdi 1a cao hon Ung vdi thai diém didu
chinh dua @6 nhiém ban cai dat trong APC
tir 0,470% lén 0,475% (ham luang propane),
Vi cdng sudt Phan xudng PRU dnh huéng
nghich dén hiéu suat thu héi nén Idy tich s6
recovery x capacity dé gidm thidu anh huéng
(Hinh 8 va 10).

-GidmthiduxakhitaiT-2102 (Deethaniser)
nh&m gidm mat mat propylene do néng dé
propylene tai dong nay cao. Viéc nay duoc
thuc hién tai cum Phan xudng upstream (Gas
plant) cu thé Ia strip cac khinhe C, C,, CO, 1a
khéi dong LPG cang nhiéu cang tét tai Striper
T-1552 nhung van dam béo propylene kéo
theo tai ddng khi nhe dé cép I3 thdp nhdt c6
thé, cac khi nhe nay sé& gay tang ép tai thap
T-2102 budc phai xa khi.

Biéu d& Hinh 12 cho thiy han ché x3
khi dét tai thap T-2102 sé gidm that thost
propylene 1&én hé thang khi dét ctia nha may.

Tai cum phan xudng upstream GP (Hinh
13), cac khi nhe C,, CO, duoc phan tich ra
khoi dong xang nhe s3n phdm va khi dau
md hoa léng san pham tai Striper T-1552
trong khi Primary Absorber T-1551 thy héi
C,/C, bing téng céc dong xang nhe tir thap
chung ¢t chinh Main Fractionzior va thap
Debuthaniser trong d6 dong xdng |is thap
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Debuthaniser dugc danh gid hip phu
tét hon do thanh phan tuong déng
hon.

Gidm propylene mat mét theo
duding khi 86t tai phan xudng thuong
nguén GP va gidm ham luong khi nhe
C,. 0, trong LPG ¢6 thé thyc hién béng
cach diéu chinh cac thong s6 van hanh
thich hgp nhu nhiét d8 dia nhay cam
tai thap Stripper hay luu luong dong
xang h&p thu tai thap Absorber két hop
theo ddi két qua phan tich thanh phan
méu khi @6t va khi dau mé héa léng san
pham.

2.2. Hiéu qud kinh té cia gidi phdp

Gidi phap da dugc ap dung gan
2 ndm (i 1/10/2017 dén 30/5/2019).
Tuy nhién thai gian (tif théng 4/2018
@én nay) ¢4 sit dung ZSM-5 va ép dung
sang kién gidm dé tinh khiét nguyen
liégu propylene cap cho Phian xudng
PP (tir thang 8/2018 dén nay) nén sin
lugng propylene (PP'rd) tang. Hién tai
Phan xudng PP luén chay 6n dinh &
112% cong sudt so véi trude chi khoang
103%.

Giai doan 2018 vé sau, Phan xudng
PRU luén chay céng suét rat cao, day la
yéu t6 chinh lam gidm manh hiéu suat
thu héi, gidi phdp gép phan cai thign
hiéu suat thu hoi, giam thiéu mat mat
propylene do khéng thu héi dugc.

Mbt 56 theo déi, ghi nhan va danh
gid sau 2 nam ap dung gidi phap:

Anh hudng cta giai phap lén
hoat tinh xtic téc chinh Phan xudmng PP.
Gidi phép khéng 1am tang ham luong
propane trong nguyén liéu nén anh
hudng dén xic tac khong dang keé.
Khong phdt hién bat thudng nao cho
dén hién tar,

Nguyén nhan propane di vao
propylene c6 lam ting mat mat hay
khéng? Giai phap khang lam ting ham
lugng propane trong nguyén liéu nén
dan dén m&t mat & Phan xudng PP ¢é

5 khéluang

San luong khi Gt (NmY/h)

Tuong quan gaiis nhibt 86 Ay thip tich Fropyiene m) vAms: m3i propylere
wong dong khi dau mo hos

Hinh 11. Biéu d5 tiong quon gria mit mat propylene tar I-2103 vi nheét 45 oy

Theo dé mit mit propylene

& & & & & Cd & Cl

o

Hinh 12. Biéy d6 rtong quan gucda dong khi dit va propylene kéo theo

Hinh 13. So'dé cum Gas Plant (GP)
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Theo dé Propylene.
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Hinh 14, Theo dot propylene ki dp dung gidi phdp
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thé tang nhung khéng
dang ké.

Lgi nhuan phai duge
danh gié thuc té trén khoi
luong déng goi tai day
chuyén trudc va sau dp
dung gidi phap. Sy sai léch
gitta bé do bét va sé liéu
bagging khong I6n nén dé
dé dang cho viéc thu thap
di liéu tinh toan, chdp
nhan I3y sé liéu do bot PP
FQI 8101 cho tinh toan
kinh t&.

- Thay d8icicdinh muc
ky thuat cu thé 1a luong
nguyén liéu tiéu tén cho
viéc san xudt 1 tan PP sau
khi thuc hién cac gidi phap.
Gidi phap khong lam tang
ham lugng propane trong
nguyén liéu va dam bao do
tinh khiét propylene ludn
l&n han 99,5%. Do &6, dinh
muc PP, kinh té ky thuat PP
van khéng @6l Viéc tinh
toan hiéu qua kinh té chu
yéu 1am tdng hiéu sudt thu
hé&i, sén lugng propylene &
Phén xudng PRU.

Gidiphap chitinh chinh
diéu kién van hanh, téi uu
thu héi propylene tai U-21
PRU, khéng lam sdn pham
bi off-spec so v QEKTO!
2016 hién hanh (dam béo
a6 tinh khiét propylene
luén 16n hon 99,5%). Do
46, dinh muc kinh té ky
thuat PP vin khong ddi khi
tinh toan hiéu qua kinh té.
3, K&t ludn

Trén co 53 két qua thyc
té ghi nhan, doi véi trueing
hop Phan xuéng PRU
thudng xuyén chay cong
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sudt cao hon thiét k& (~110 - 115%) va tinh chst ddu tho
déu vao khang dn dinh nh tai BSR, viéc theo dai théng
k@ 56 litu mat mat propylene thuding xuyén dé dua ra cac
tinh chinh diéu kién van hanh 6 y nghia rat Idn trong viéc
tdi uu thu héi, néng cao san luong propylene. Giai phap cu
thé dugc dé xuat:

Théng ke, theo d&i $8 liu mat mat propylene tai
cac ngudn (két qua phan tich, sG lieu van hanh...).

Thiét 13p khoang van hanh tai uu cho céc théng
58 chinh &nh hudng dén méat mat propylene véi muc tiéu
mat mat thap nhat c6 thé, bao gém:

+ DPua cac khodng van hanh t3i uu nay vao cai dat
trong phan mém APC (Advance Process Control) va diéu
chinh cac bién lién quan dé han ché su thay déi I6n hiéu
suat thu héi khi bién CV va MV ty diéu chinh, tiém can véi
nhau.

+ T8i uu diéu kién van hanh, han ché thay déi luu
lugng vao thap T-2103 khi @3 thiét |ap dugc can bing vat
chat tai diém t61 vu (mat mat propylene thap nhat).

+ T6i wu didu kién van hanh, han ché vent offgas tai
thap Deethaniser T-2102 bing céc diéu chinh tai cum
phén xudng dau ngudn Gas Plan-RFCC.

Thutng xuyén kiémtra, theo dd1 mat mat propylene
dé nhan biét s6m khi tinh chét nguyén lieu ddu vio thay
déi.

Giai phap c6 tinh hiéu qua cao va 6 thé ap dung cho
cac nha may khac néu gap van dé tuong ty.

Tai lidu tham khao

1. BSR S6 tay vén hanh Phan xuéng PRU & RFCC.

2. BSR. Phén mém diéu khién Advance Process Controf
(APC).

ADJUSTMENT AND OPTIMISISATION OF OPERATING PARAMETERS
OF PROPYLENE RECOVERY UNIT TO MAXIMISE PROPYLENE RECOVERY
WHILE OPERATING AT 110-115% OF DESIGN CAPACITY

Ho Quang Xuan Nhan', Nguyen Hoang Tri?, Dang Ngoc Dinh Diep'

'Bink Son Refining and Petrochemical Joint Stock Company
Hietnam Oif and Gas Group
Email: nhanhgx@bsr.com vn

Summary

Based on observations and statistics of the data of propylene loss from sources for evaluation {sample analysis results, operating
parameters, etc..) at the Propylene Recovery Unit (PRU) of Dung Quat il Refinery, Binh Son Refining and Petrochemical Joint Stock
Company has come up with solutions to fine-tune the operating conditions in a timely manner, reducing propylene loss in the context of
changing input crude oil properties and operating at 115% of the PRU's design capacity. The resalt of the project has helped the refinery
solve the problem of shortage of propylene raw materials to supply for the Polypropylene Unit to produce polypropylene resin.

Key words: Dung Quat Oil Refinery, optimise operating parameters, propylene, polypropylene.
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