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PROCESS DESCRIPTION
Considerations

 Explosion: Reducing the buildup of pressure

 Fire: Limit contact of ignition sources

 Ventilation: Use of PSVs and flare lines

 Environmental: Flare gasses are removed 
from the facility. Separation of salable BTX

 Operator: Proper PPE and standard guidelines

OIL REFINERY UPDATE DESIGN AND 
ECONOMIC ANALYSIS

PROCESS FLOW DIAGRAMS

SAFETYECONOMIC ANALYSIS

CONCLUSIONS
METHODOLGY

Tasks: 

 Provide a process and economic analysis 

 Addition to an oil refinery

 Use of a fixed-bed catalytic reformer

 Cracking of naphtha to produce linear alkanes 
and aromatics

 Separation of benzene, toluene, and xylene (BTX)

Created fully converged and optimized 
simulation to produce benzene, toluene, and 
xylene at 99% purity

$23 million profit over the ten-year operation

Next steps are to proceed with a detailed 
design and P&ID development.

Process simulated in AVEVA Pro II

Naphtha cracked via reactor train

Recyclable hydrogen removed via flash distillation, 
and volatile alkanes via a distillation column

BTX extracted from mixture using sulfolane

BTX separated using distillation processes

Sized equipment using relevant design heuristics

Assumptions:

 Two-year construction

 Ten-year operating lifetime

 Five-year MACRS 
depreciation

 Given 35% tax rate

 Capcost equipment pricing

Net Present 
Value $22.9 million

Revenue per 
year $223 million

Bare Module 
Cost $9.84 million

Cost of 
Manufacture $2.14 billion

Group Members: Malacki Ginner, Luke Huguenin, Will Morgano, Levi Thomsen

Re for,nt e 

AIChE 
Refor ria t e 

Cheriico. l Design 
Group 

Reo. ct or 
Pr ocess 
]escrlp"tlon 

er .. 1,a "~ 1111d ad..,,,. wn,~~ r..,,,,tin,.,.,, 

Do.--te 

V - 101 

~ 

Vl 
C: 
0 

E 
C: 
~ 

Vl 
~ 

l'O 

0 
0 

~----------------------------------------'>A!ChC- 3 

~---------------------------------< AIChE- 3 

H- 101 

R- 101 
P-101A/B 

C',/ 

R- 102 

R-103 E- 101 

Cumulative Economic Cash Flow 

60.00~----------------------

50.00-+--+----+----+-----+ 

40,00 

30.00 

20.00 - cash Flow 

- Discounted CF 
10.00 

-1 13 
-10.00 

-20 .00~-~--~--
Time(years) 

AOC-N'.·C>-----r-------------------------------+------{ 

AIChE 
Ref or riate 

Che ri ico. l Design 
Gro up 

Extro.ctor 
Process 
Descdptlon 

c,..,1,d doC'llfl'l.1 UHi 
odmu "3/f "'°"' klemlfl.,-1, 

Dote 

0.."!l"d i ,0 \J oo to. ..-•. 3/2!.J/21 
Sp.It tlw IU"li"' wto h e. ~.(j, 

s,1t~~ -lEll anol •H~ 
nGI oddld' lnNl 'U,._ i/l+/21 •• 

AJChE-i!<----.1 

\Jo1er 

- ] 

ol! CChC-2 

PS LO r-101 

E- 102 

\/-111=5 

-l06 HPS 

v- 04 

E- 105 

E-108 CV 

v-1013 w 
-JO 

e: -,o~ 

Llnec..-

P- 103AIE AlkW1es 
P-l02A/E 

HPS 

f------..,._+-;----------<i:,.11,;h[ - 4 

E- 109 

Hydroi;i tn 
PIJ!"'ge /FllH"II 

V - !08 

Sulfolo.ne 
Pu.-gP/Fl ll.1"11 

AIChE-3 <---~ 

A!ChE- 3 

AIChE 
Ref or ri ate 

Che r1 ical Design 
Gro up 

Distillo. t ion 
Pr ocess 
Description Date 

2110/21 .. 
2/lV2l 

" 
!'ICl~tll f -1~1 I~ I\IOIE.·l on,: • 114/Zl 
..,v,d V- 11!3 m •11;i,c - • NL. 

E- 111 C',/ 

HPS 
PS 10 

E-103 

HPS 

E-11 2 

.. -- -

- -"" -

V- 109 

P-104A/B 
Benz en e- E-11 4 C',/ 

v-110 

C\I T- 10 

E-1 13 P- 105A/ B 
Toluene 

HPS 

E- ll5 Xylenes 


	Oil refinery update design and economic analysis

