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= UniSim Design for Refining : Overview
= Crude Assay Import using HHCAMS
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Refinery Modelling
Infrastructure

* Refining Properties

* Crude Environment -
Assay Management

* Supply Chain
Integration -
LP Vector Generation

-

UNISIM DESIGN| NEXT GENERATION REFINING CAPABILITIES
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Refining High Performance EO Refining

Reactor Models Platform Workflows

+ Equation Oriented + Equations Oriented + Efficient Workflow
Reactor Models (EO) Platform « Assay synthesis, Easily

« Validated by Honeywell * Refining simulation and import crude assays
UOP subject matter optimization in the * LP vector generation &
experts same environment export for planning

« Automated and easy * Heat exchanger
calibration monitoring and

optimization

UniSim Design capabilities fully meet Refining objectives
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UNISIM DESIGN SUITE | DELIVERING VALUE TO REFINERS

Supply Chain Unit Level Off-line Small
Support Monitoring Optimization Debottlenecking
Studies
Ensure LP Vectors, Real-time monitoring of Enables ‘what-if’
Iuse.d in feedstock refinery unitS, analysis to provide Supports process and
planning, are updated leveraging EO platform, unit optimization project engineers
to ::riz:iattfgflir:zﬂr;(:t to support operations across the refinery doing sensitivity
capabilities Provides insight into analysis and project
predicted performance option evaluation
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Delivering Increased Refinery Profitability
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UNISIM REFINING REACTORS

Reactor model development: Other refining features developed

» Support from UOP experts and validated
» Validated with UOP vyield & pilot plant data

«0%> Product Blender
> Validated with customer data ¢

» Assay Synthesis

Reactor Models Include: “eﬁ‘;i é';l\J/eCtO"

o> FCC % | |
> Reformer (Gasoline and BTX) > Fired Heater model in EO
» Hydrocracker

Hydrotreater

Isomerization

Delayed Coker

Alkylation

Refinery-wide Simulation Capability
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CHARACTERIZING ASSAYS

UniSim Design provides following options for crude characterization:
» Allows defining Assay, cut and blend to define your refinery feedstock
» Use newly developed ‘Assay Synthesis’ module to input and develop a property rich crude feedstock & cuts

» Import an assay from the Haverly HHCAMS database or spreadsheet format
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CRUDE ASSAY IMPORT FACILITY

* Import crude data from a Microsoft Excel file or
Haverly H/CAMS crude file

* Assays are imported under the UniSim Oil
Manager environment

* Crude assay import facility allows crude
assays to be read into UniSim

« The same components and pseudo-
components can be shared by different
assays

« The assays are propagated in flowsheet
environment

Users can now import hundreds of assays with a few clicks!
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UNISIM DESIGN ‘ LINK TO HAVERLY H/CAMS

* UniSim Design links to Haverly H/CAMS via
a COM interface

« Haverly H/CAMS is the industry leading
assay crude management software with over
4400 plus assays

- 2820 Chevron assays
- 730 Haverly assays
- 920 Philips 66

» Possible to also include proprietary assays

* The crude assay import facility makes it easy
to import and manage crude assays

* This functionality increases engineering
effectiveness, eliminates room for manual
data entry, and makes it easier to model
crude storage facilities and refining processes
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= H/CAMS Crude Assay Management : Overview
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website: www.Haverly.com

Haverly Systems : Oil and Gas
Software provider since 1962

Offices : Local Representatives :
- New Jersey (HQ) 'ndia
_ _ China

- California Pakistan
- Texas South Africa
- United Kingdom ~ Kuwat

. Saudi Arabia
- Singapore Venezuela

- Lebanon
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Haverly Integrated Products
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H/CAMS G5 (GRTMPS) | H/Sched
Crude Assay = Planning & Optimization Interacti.ve Refinery
Management = - Scheduling
I 1) \
Integration H/Gal-XE
Crude Assay Tools Gasoline production
Libraries Many applications linking blending & scheduling

Chevron, Haverly...

H/COMET

Web-based crude
oil evaluation tool
for refiners,

traders, producers

Haverly products and to
other software

Phone Apps

Property Calculator
H/COMET App

NetBlend

Web-based gasoline
& product blending
optimization




Crude Assay Management

* Approx. 400 sites worldwide, 1000’S of users

* Standalone (H/CAMS) and Cloud (H/COMET)

*Oil Company Corporate Offices
‘Refineries

*Engineering Firms

‘Research Organizations and Laboratories
‘Trading Companies and Banks

*Oil Production Companies

‘Energy Consultants



Crude Assay Management (H/CAMS)

* Powerful Engineering Tool
* Advanced prediction techniques
* Extensive list of supported qualities (350+)

* Sophisticated techniques (Optimized Crude
Blends, Crude Ranking, Tray Efficiency, Cut Spec
Adjustment, Flash assay updates, etc.)
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Crude Assay Management (H/CAMS)

e Supported by commercial assay libraries

* Chevron
* Phillips 66
* Haverly/PTI

* Interfaces seamlessly to many other
applications, such as LP Planning and
Process Simulation
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