


ProcessLRwject Engineering 
Overview 

m Project Def"mition 

r Precess Engineering 

m Project Eagineefing 

Ilrztro.du:c&on 

a U W s  basic engineering dm@ package known as the 

I Engi~eering work i s  typically divided into -0 basic 
par#s: " ~ I O C ~ S S  ~ngiazeerhf and 'Trojed Engineering." 

u Mttrough the swpt~n&b%Ges for the 'Trocess Engineer" 
and "Project 1E-eef7 might vary for Licensors, 
Contractors and Refiners, the Easks required to execute a 
project tend to be the same, 



s Discuss best practices in setting up the Project 

s Proceed through the various sgeps of Process and 
Project Engirreering to see how these topics come 

Project Definition 

m Process and Project Engineerkg is isrequired for any project 
requiring desig~ and c o ~ c c i o n  

- Grass roots refinery k&a&fioa with 
mdtiple processes and utilities 

- Addition of a complex of new psocess 
techologies in an existkg facitity 

- Additia of a singie pntcess d t  
- Addition b or revamp of an existing 

- TmuMesJroding an existing unit or 
piece of equipment, wi& subsequent 



8 Scope Definition 

n DesignBasis 
i 

I Basic Engineering h i p  D a b  

i Project Schedule 

Project Defifinition 

Scope Definiiion 

8 The Scope fm each inv01ved party must be defined: 
- Who i s  invdved - liicesor, de#aWi engineering axxi 

coprs~Lction company, mmagexnent consaltants, 
sulbcoahcfQ;rs, vend~rs 

- Resp&W1ties? 
- Where do v d o w  pm4ies respnsibitities end and anogher 

party ?s begin? 
- Basic Engineering Design Data & - Bash 
- Pmjw% Wedale 



Setting the Design Basis 

A well-defined Design Basis i s  a critical part of the 
Project Defmitiun 

m Design Bask is set in: 
- Design basis meetin&s) 
- Legal agreements 
- Yield estiwkes 

S&ng the Design Basis 

m Set Ultit CapaciQ 
- Based on feed or product rates 
- Based on on-stream efE~iencp (example: 330 dayslyear) 
- Turndown reqwirezneents or fvture capacities 

m Feed Defmition 
- Limited number of feed cases 
- Defhecom~tions  
- Defme contaminant limitations 

m Product Specifications 

- Other sp&cations 

Identify S ~ % C  pFOWS fbw c~&$?,tioion 
B Identify specific design decisiogs for major equipmeat 





r Produce st-ream properties that are needed to 
specify the process unit equipment 

Process Engineering 

Process Engineering Design Steps 

M y  Be? Needed For 



1 

Design Basis - Yield Estimate 

m Feed Definition 
= PrMiucts 

- Yields - pea cb/ f w J + ~ ~ h ~ e  

i - Properties 
m Reactor Conditions 

- Temperature 
- Pressure 
- Space velocity or cat / oil 
- W e u p  and recycfe gas rates 
- Heatrelease 
- Deactivation rates or catalyst cycle length 

I ~ . W m l S  

Mass and Energy Balance in Process Design 

Yield &ha$e te the basis fur producing detailed 
r At UOP, generated by in-house sirnulation package 
m Various property pa- a-ble 
r Determines h ydmdic profile 
m Provides information for equipment specifications 



Select Property Package 

The accuracy of physical properties is critical to 
design processes and equipment 

Sonne understanding is needed in this area to 
insure that appropsiate choice of property 
package is made 

8 Crude Heatem 
m Vacuum Heaters 
m Hydrotreating Heaks  
m Plaffbdng (per Hates) 
m The& Crackers 

Typical Heater Pressure Drops 

3-20 0.20-2.0 



Typical Heater Pressure Drops 
(continued) 

r Coker Heaters 
= Visbreakers 
= Hot Oil Heaters 
= Fired Reboilers 
R Fractionator Cbarge 

Prelinrinaly Pressare Drops - Must Be Confirmed or 
Comted Based on Final Heater Design 

Frationator Pressure Drops 

m Allour Qd5 $0 0-2 psi per tray 

- (0.0035 ts @.OX4 k;gl~m.~) 

r 0-12 psi per tray is typical (0.008 kg/cm2) 

m Most sirnulators use theoretical stages, so make 
the appropriate adjustment for the actmi 
numkr of trays 



Typical Heat Exchanger Pressure Drops 

r Consider other heat exchmge schemes 

Consider other separation sequences 

r Systematic approaches to optimization - for eymple, 
piach andgsis, steam-power, LP 

Op~mize Flow Scheme 



Exchanger Optimizatt*on 

Process Flow D ~ g r a m  

m The PFD provirEes an easy to understand view 
of the anit 
- major equipmen$ 
- sixearn dispositions and stream inforanatZon 
- eonirol system 





Hydraafics 
r Line Sizing 

i r Equipment Design Pressures 
r Equipment Design Temperatures 
m Material Selection 
r Range Ratings 
a Equipment Speciftcat-iom 
r Standard ~iecifteaions & Drawings 

m P&I Diagram 
m Plot PI= 
r Ins&-ument SpetSkations 

r Relief Vatve SpecBcatiom 
r Use of Project fnfomtion 
r Transition into fEetaifed Design 



8 A fJOP definition of "ProjecVTngirneering 
- Engineeri~g work related to the specification of the equipment 
- Starts after the ''procd' engineering 
- Leads into the detaiIed design work 
- An organized mrkfhw Do deliver the specifications for the 

project in an efficient schedde 
- Many orga&m%ns consider l$e production of a Schedufe A as 

"processfY work, while 'project" work is the de&&&ed design 
(equipmt Iaywt and purchase, piping isometrics, civil 
engineering, e t ~ )  

Project Specifications 

I The UOP Schedu1e A includes She typical 
detivembles that define the z-quirmenfs of a 
design &#a book for the process 

- 200 Generat Specifications 
- 200 Fired Heat-err; 
- 300 V e s e f s a n d X n t e ~  
- 400 Heat Excha~efs 
- 500 Pumpsand Compressors 
- 600 Imtrurnenfs 



Project Specifcutions 

B The UOP Schedule A (continued) 

i - 700 EIectrical 
- 800 Piping 
- 900 1;2/liscellfaneclus 

- fW P&X Diagram 
- Drawings 
- Standard Specifications and Drawings 
- Typical or Proposed Plot Pfan 

Standard Drawings and Specifiations 

Refated to eq&pmer].t types 
m Provide genera1 specifications tfxat are not influenced 

by the p m  type 
m Referenced by Project Sp&cations 
I Reflect operating experience and industry practice 
m Provide cmistency across the Merent refinery units 
m Overridden by s p M ~ c  Project Specifications 



Tmhhg Services 

4 

Piping and Instrument ~iagkams 








