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OConversations with OLI Experts Digital Series

systems, inc.

* Insights from OLI Technology Experts C o, r
« Monthly Episodes ) _- :

» Focus on the science of electrolytes

* On-demand digital content assets

. Live Webinar 2 B8, Conversations with OLI Experts

« Webinar available on-demand post event




Conversations with OLI Experts
Multiple digital assets in every episode

10-minute video podcast

* https://www.olisystems.com/podcasts

Transcript of recording

Audio recording

Abstract and link to technical paper
Registration for Live Webinar
45-minute webinars

* https://www.olisystems.com/experts

systems, inc. TECHNOLOGY PRODUCTS COMPANY RESOURCES CONTACT

Conversations with OLI Experts

on the Science of Electrolyte Chemistry

Weicome to Episode 1 of OLI's new series, Conversations with
OLiExperts

You can access a short video recording of Dr. Andre Anderko
sharing his insights on Carbon Transportation.

The audio recording, abstract and transcript are available
here.

You can aiso schedule time for a live conversation with Dr.
Anderko at any of the times shown here. Take action to
reserve your spol as attendance is imited to 10 attendees per
565500,

Complimentary live webinar « Reserve your spot

REGISTER NOW
Thursday May 7, 2020 10:00 AM EDT

@ﬁ Mitigating Corrosion Risk during Carbon Transportation

ABSTRACT TRANSCRIPT LISTEN WATCH CONTACT

systems, inc.



Conversations with OLI Experts Episodes o
Broad range of electrolyte chemistry applications OLI

Episode
Episode

Episode

Episode

Episode
Episode

systems, inc.

: Corrosion in pipelines during CO,, Transportation

: Lithium mining: maximizing yields and lowering costs

: REE Mining: developing efficient extraction and purification processes

: Modeling corrosion behavior of Corrosion Resistant Alloys (CRAS)

: Electrolyte chemistry analysis capabilities in industrial process simulators

: Thermodynamic foundations of corrosion

: The science of adsorption and ion exchange in industrial water treatment

: HF Alkylation in Refining: Thermodynamics and process simulation to mitigate corrosion

: Electrolytes in practice: thermodynamic modeling of aqueous systems

Episode 10: The New OLI Cloud Platform

Episode 11: Technical architecture and capabilities of the new OLI Cloud Platform



Conversations with OLI Experts Episode 11: Webinar Speaker
Technical architecture and capabilities of the new OLI Cloud Platform

systems, inc.

Arjun Ramesh
Product Manager

OLI Systems, Inc.

Arjun is a Product Manager working to constantly improve the customer experience of OLI Products. He derives from his previous
experience as an Engine developer to help shape OLI’s digital transformation initiatives by architecting their next generation web-based
solutions and Application Programming Interfaces (APIs), whilst elevating the developer experience. His primary role is to create innovative
solutions around OLI’s core offerings.

Arjun is a core contributor to the design, architecture and development of OLI software’s unified computation layer, which combines
process, thermodynamics, corrosion and scale prediction to deliver a seamless user experience and is used extensively in both the desktop
and cloud platforms. He leads the efforts to deliver OLI’s cloud offerings by working with an interdisciplinary team of web and computational
developers. Arjun has also contributed to developing OLI’s optimizer tool by creating an innovative evaluation pipeline using the Lua
programming language. Other activities include improving the efficiency of OLI’s equilibrium compute kernel, introducing modern
programming languages and paradigm to the software team, and improving software interfaces.

Arjun’s areas of expertise include Chemical engineering, Thermodynamics, Mathematical modeling and simulation, Cloud computing and
API(s), Scientific software development. Arjun has a M.S, Chemical Engineering degree from Carnegie Mellon University and a B.Tech,
Chemical Engineering with minor in Industrial Automation, VIT University, India.
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of the new OLI Cloud Platform
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OLI Cloud Platform

OLI Cloud Platform Vs OLI Windows Desktop Platform
OLI API(s)

OLI Application Builder

Demo’s

High Level Cloud architecture

Questions ?



Introducing the OLI Cloud API Backend Platform and Cloud App Builder Solution o

New Tools to Drive Digital Transformation systems, inc.
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666 Optimizer rigorous chemistry
Chemrstry Cloud App Builder Cloud Apps Cloud APIs Optimizer Tool

insights and software
innovations enhance
sustainability,
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Tools to deliver value-add programs and solutions OLIV

Accelerating innovation for digital transformation systems, inc.

CIOUd - Enhance environmental sustainability and
APIC} : y
-~ APIS ] compliance
Yo

Cloud App

Builder N .
“) Mitigate risk in downstream oil & gas

Accessible
Electrolyte
Modeling

CIOUd 3 Accelerate yields in lithium, rare earth
| elements (REE) mining and recycling
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OLI Flowsheet: ESP

V11 Platform Extends OLI trusted Functionality to the Cloud

" OLICloud
App Builder

Platform to leverage APls

» Custom Cloud Apps
+ WebUI
* OLI Flowsheet: ESP Models

Design Run

dWS
)

" OLICloud O

APIs

Allow Integration with
Applications & Platforms
« Engine API

* Corrosion API

* Process API*

* Scalechem API*

» Chemistry Builder API*

powered by the frusted OLI Engine

Property Databases | Thermodynamic Models | Numerical Solvers

systems, inc.

*Available in 1H 2022



Democratization of electrolyte modeling with OLI Cloud Platform
Full accessibility to Simulation results

systems,inc.

iy

User Type /
Persona

Application /
Platform

Desktop
Target Audience
Electrolyte Chemistry Experts (R&D)
- Production Chemists, Geologists, Thermodynamics Experts
Engineers and Scientists (R&D) V
- Corrosion, Flow Assurance, Process Simulation, Consultants

Plant Engineers

Field Operators and Operations Supervisors

Custom Software Applications (Custom Programming, Web Interface)

Commercial Software Applications (@osi. Seeq  fj) PowerB V

Honeywell  @aspentech  -AVZVA

Commercial software platforms/ecosystems = awg 2 fure
C3.ai B

Commercial Cloud Services (laaS, Paas) §1V/S_’ A pzure

Confidential

o’



Uses the trusted OLI Engine to enhance applications and automate
processes

APl access requires coding to produce outputs
Secure transactions to the cloud
Welcome to the OLI APl documentation - OLI API (olisystems.com)

Temperature, Pressure, Flow

C

corrosion

p

process

systems, inc.
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Features Interaction with API via Integration

Sharing calculation results
across enterprise

Larger quantity of results OSR—

to Support

completed without manual ~ G- OLl.‘. .

systems, inc. hosted on Creates Chemistry Model for
Export by User

interaction each run s || =A " N
Long term storage of results  §’

Use of results in multitude of k | @ o
solutions
OLI Value-Add Services ‘

Process Data l

-
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Exposes OLI’s core technology as easy to use Web API(s) accessible from anywhere with an
internet connection. Uses the same trusted engine powering OLI's Desktop products

Forms the building blocks of OLI that can be combined to build complex services and are fully
managed by OLI

Released

(o] N|
ScaleChem
API

oLl oLl oLl
Engine Corrosion Process

API API

Run OLI ScaleChem

Perform Calculate Run whole

Isothermal/Isobaric/ corrosion rates flowsheets and specific calculations
Isenthalpic/water given stream return final state like Mixers,
analysis calculations composition, alloy for all streams Saturators etc.

for a given stream and conditions and blocks

composition and

state

15



JSON is the native format of the web for
exchanging data between clients and servers

Popularized by the most relevant language of the
web i.e., JavaScript, Python

Although started in the web world, JSON is

ubiquitous and used to store/represent data even
in non-web contexts

Is both human as well as machine readable

Reduces development time for integration with
third party primarily in the web context

“unit”:

}s

“pressure”:
“value”

“unit”:

}s

“inflows”: {

“H20”:
“NACL”:
}

“temperature”: {
“value”

: 298.0,
(fKJ)

{
: 1.0,
(fatm)l

10.0,
1.3

systems, inc.




« User login: The credentials issued to the user for using OLI Cloud
services

« Chemistry Model file: A text file that contains all of the chemistry data.

This file has the extension of .dbs
* Input JSON: JSON that represents the calculation input

* Output JSON: JSON that represents the calculation output

Developer docs: Welcome to the OLI APl documentation - OLI API (olisystems.com)

systems, inc.



Login to OLI
cloud with
username and
password

Upload
chemistry
model file

Perform
calculation with
chemistry
model file

Username
Password

Access token

Asjdg87238uypoijwe...

File identifier

Jskdh7iu39090933r3re

Create chemistry model Upload .dbs file

CO2, H2S ..... Chemistry Wizard, OLI Chem1.dbs

Thermo framework Studio etc. (Desktop)

o e

\
. % Calculation type in url
Calc input JSON >

{“calculation input”

}
Calc Output JSON

{ stream composition,

calculation properties,

scales,
etc..

a2

o e e

e e e e e e e o e e e e e e e




Advantages

All services are fully maintained by OLI, no installation of OLI
components needs to be done

Build complex services by stitching together different API(s)
Get latest updates as they become available

As your usage of OLI grows, easily increase compute power to grow
with you

Applications

Build custom applications that scale and are tailored to your
requirement

Integrate OLI into your automation strategy for analytics, insight
generation and ultimately decision making

systems, inc.
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« Isothermal calculation:
Run a basic flash calculation at constant temperature and
pressure and return the equilibrium output

« Corrosion rates calculation:
Predict the corrosion rates given a fluid composition, alloy
and state



High Level

Cloud Architecture

File storage

Used for storing user
uploaded files e.g.
chemistry model (.dbs)

Configuration &

Results storage
Licensing information,
configuration and
application result and
data storage

Temporary
storage

In-memory data
storage for quick
retrieval of calculation
results

oo T

-
/,’
4

Application

API endpoints Data layer
Load
Balancer@ ANSALB
Authorization/Authentication layer PostoreSQL.
Configuration/
Application
user process Data/Results
storage
OpenlID
Connect
result channel
Amazon S3
File
storage
Message Queue infrastructure
ks RabbitMQ Work dlstrlb_utor for .
compute units é redis
Temporary
OLI Compute service(s Storage
Chemistry
OLI Engine OLI Corrosion OLI Process
Databases

systems, inc.
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Deploy easy-to-use cloud-based applications based on OLI Flowheet: ESP and run them directly
in the web browser. Not necessary to install software locally

Leverage existing OLI Flowsheet cases created by experts and enable operators/non-experts to
quickly make defined changes and see the impact immediately minus the complexity

Leverages OLI Process API in the backend to run the flowsheet calculations

Flowsheet Topology

Create a flowsheet * Render flowsheet

- Register case for
case EXP_OFted modifiable Application builder . ggg;iﬁgj ;[?;ih
attributes controls for
attributes
* Layout controls on
Ul
* Layout output on Ul
* Publish application
* Run
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Cloud App Builder

oLl”*

systems inc. hosted on

Build ~ Design Run
p D;:isg;bir;trgf/ ® Published Apps

OU Trusted Engine
roeess
4 @@ Cloud APIs
= \.}‘
@ O '
Model Application Application
Builder Design Builder Run
SME Model Ct.Jrat-or SME Model Curator Unit Engi.neers/
Builds and Maintains ) . Operations/
Model in OLI Exported by SME"  Designs Dashboard for [ Published by SME Maintenance use

P — Audience in App Builder

Reduce complexity

Published Apps

Increase usability

systems, inc.



OLI Application Builder: Architecture components o|_|'C°
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REST services
Python

Backend
') Services

Transport: JSON over HTTP

AN
\
Desktop - \  Web Application
software S e TR
| CSS

/  JavaScript




OLI Flowsheet Package: The package file uploaded from OLI
Flowsheet ESP to the Application Builder backend

Channels: Workspaces where groups of users can
collaborate to design and publish applications

Designers: Users who can login to Application Builder to
design simple dashboards i.e., input and output controls based
on the uploaded flowsheet model. Once the design is
complete the application it can be published

Runners: Users who can run the published applications by
changing inputs available on the dashboard

systems, inc.
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 Demonstrate designing a basic application, publish and
then run it






Start a conversation with the OLI Team

Schedule a deep dive on OLI’s new pricing and tiered services systems,inc.

Contact us at www.olisystems.com/contact

to arrange a 1x1 meeting with the OLI sales

') team to discuss your personalized pricing and

services plans

Email sales@olisystems.com if you have

any immediate questions

Join the OLI LinkedIn group
Follow OLI on LinkedIn

é Follow OLI on Twitter 0
\

Follow OLI on YouTube u

Check out our blogs at www.olisystems/blog

© OLI Systems, Inc.. All Rights Reserved.
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