Data Driven Actions Should not be
a Balancing Act

Mariana Sandin, Industry Principal
Presented at the Sigmafine Summit, Sept. 18, 2018 — Houston TX
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Adoption of Advanced Analytics

—
—
™

SUMMIT 2018

Prescriptive
fg * How to make
© o it happen?
> Predictive
* What do we want
_ _ to happen next?
Diagnostic
« Why did it
Descriptive happen?
* What
happened?
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Production Accounting and Yield Performance M:
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Dow Corning

Bryan Sower, Sr. System Analyst

“The implementation of Sigmafine to perform an automated accounting mass balance provides Dow Corning... the key to
insuring timely deliveries to customers and minimizing costs associated with artificial high safety stock inventory levels.”

CHALLENGES

£ - Different solutions for accounting mass

’ balance

+ Point solutions difficult to maintain

« Difficult for new users to learn

+ Low flexibility

+ SOx compliance and easy access for auditors
« Complicated integration with SAP
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Production Accounting and Yield Performance M=
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Dow Corning

SOLUTION (@HSC Plant Material Balance
Case Start TimeB 4/26/2013 11:00:00 AM

. . . Balance Test B 105 DX0 B 5135
USIng AF and Slgmaflne to' Measurement Test R 1.26  DX1 - Overall Imbalance Indicator & 23.42
O Standardlze namlng Conventlon and mOdel Redundancy Degree R 37.00 DX2 - Overall Correction Indicator R 4.92

templates for accounting mass balance oS :qu

Overall Imbalance Indicator - Short Term Overall Imbalance Indicator - Long Term

* Define Elements with Excel add-insanduse § ¢« = e

it for data analysis

U
4/25/2013 2:07:41 PM  24.00 hours ~ 4/26/2013 2:07:41 PM  12/27/2012 2:06:56.416 PM 4/26/2013 2:06:56.416 PM
Overall Correction Indicator - Short Term Overall Correction Indicator - Long Term

rules ?D—b—w—n-

* Validate data using the data reconciliation

’ Streamllne data fIOW from data gatherlng to 4/25/2013 2:07:41 PM  24.00 hou 4/26/2013 2:07:41 PM 02/27/20 2 2:06:56.406 PM 4/26/2013 2:06:56.406 PM
publishing results in SAP and saving them — 1 —
back in the Pl System
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Production Accounting and Yield Performance M=

Dow Corning

Dow Corning Sigmafine Automated Accounting Balance

Step0
Move Elements to Shutdown
Layer Where Shutdown
Group Is Enabled
|
Step 2
Step 1.0
11 Add SAP Orders and Step 3
P I Step
SV:’:Z Iam:n:;e ;e"":] Create Case Create Transfers from PI Tag Validation
Accounting SAP Movements
L
Step5.1-53 Step 4
Chew?uge:naled Pefform&:,:s: ‘R_ns »‘3&'”3!& - Perform Case Copy P1 Values From
Afirbutes and Put:sn . Collection(Elements, Previous Successful Case for
Transfers and Inputs) Flow Meters and Tank Levels
’ ferations > 1
L
B84 SAP Step7.2 Step73 Step 8.1
Case Perform SAP Transactions Mark Case Successful Initiste Control M Job
Y
L2y
Step 10.1 ond
Write Data To Pl Tags Step 84
Finalize Case Step82&83
(Reconciled Mass, Case |« Perform Process Order
(Export AF Case and Inventory Comparison
Related AF Data) Inventory, SAP Inventory & Balance
L
Step 10.2
Finalze Case

(Export SQL Records)

SUMMIT 2018

Improvements are now possible:
+ Automated data flow and integration with SAP.

* Visibility of issues in the balance process

* Ability to run the accounting mass balance at a
set frequency, fully automated, unattended, and
trigger notifications on issues encountered

+ Visibility of financial impact of process
operations

« Change control process

* Increased awareness of critical instrumentation
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Predicting Quality Properties ME'
% eni Versalis

L]
@n" Domenico Napoli, IT Project Manager

“Aromatics plants need of an automated solution that tracks most important qualities of the feed at least on a daily basis and
related to actual plant data”

CHALLENGES

* Improve the plant yield and minimize the
time and cost associated with ships docked
for materials receipts

* Low visibility into materials quality in tanks
* Not very efficient plant operations

* Inconsistencies in the expected vs real
EOM yield
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Predicting Quality Properties M=
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Monitor key material properties:

* Content of 5 VOCs & alkanes

* Diene number >

* Bromine number

Aromatic
|4 Plant

O1: Quality
for each tank

AF and Sigmafine model: Flow meters,
tank levels and lab data
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Predicting Quality Properties M=
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m eni Versalis

enl
< RESULTS
2 1 .
Model Tuning Quality and Yield Fromrtmontt.hly ?verages to .gauy :
1,5 - within limits reports estimating composition an

—/~—/\.\’ material quality in tank inventories
/> A i
\hl

This would allow for better operations
efficiencies and improved yields

01/09 30/09
Benzene —C5 Toluene

Optimization of the schedule and time
of materials receipts
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Integrated Downstream Fuels Value Chain M=
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Tibor Komréczki, Head of Process Information and Automation
Gabor Mucsina, Process Information Expert

The goal for 2030 is to increase the flexibility and quicker response to market changes with a crude basket of 50+ grade. The

objective is to increase EBITDA even more.
CHALLENGES

1. Safety and asset integrity:
» Corrosion control (High Temperature
Hydrogen Attack)
* Preventing coke steam eruption in
DCU and high vibration

2. Predictive maintenance and integration
with SAP PM module for complex
maintenance workflows
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Alternative Supply Sources Pros & Cons

Pros Cons
* Discounted Price:
$2 - $4 BBL
« Estimated benefit:
$1 - $3 BBL
« 10% alternative crude
processing ~ $10 - $11+
M /Year per refinery
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Integrated Downstream Fuels Value Chain M=
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MOL Group

E—

AF model and analytics calculate Hi and Lo -
limits for corrosion and composition in DCU Dos ) | st
feed (RHC >10%)

I IOT Fi“aé‘caéai Equipment data

. Data = EAM o Laboratory data
Pl Integrator for BA sends reconciled and - [ lesw,,:,_,wJ
operational data to MS Azure ML and Python Retionalized Y — [ Opralog Q
scripts. These tools help determine the from the Edge E-Logbook  —atural Info Center
threshold of RHC % OT Data Model/Infrastructure NICE @ ]
Notifications trigger notification into SAP PM i rireleriag [ == Microsoft Azure {:}@ p'? R J

O ython
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HTHC Modeling

. Obijective: Keep process
safety parameters in control
. . ) ”””‘ s HI Iimif o
¢ SOIUtlon- 2 i Generd | cidsenens [ awee. - c@lculation .
. me || U [ ]
— Structure in Pl Asset = oora == '

Framework (Pl AF)

o | @ ® S0 IOW HTHA Exceedance State Calculation )

IOW HTHA Exceedance

— Calculation, limit evaluation

— Advanced Pl Analytics and P!
Event Frames etsntempint

y

state calculation

Expression

'H2 Partial Pressure’

'TA" + 'TB'*x # 'TC'*Log(x+'TD') + 'TE'/(x+'TF")

NelsonPressurelLimit

'PA' + 'PB'*y + 'PG'*Exp('PC'*y+'PD') + 'PE'/(y+'PF") '

«
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Integrated Downstream Fuels Value Chain M=
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MOL Group Won Petroleum Economist Award 2016 for
Best Downstream Company of the Year

2 RESULTS

* Increased process stability even with
changing crude quality

 Faster reaction to issues & longer asset
lifecycle

+ On their way to accomplish 2030 objectives

.
5
Sl B G o< -
.

|
. —— ‘ Estimated benefits of preventive
15 CoTeT maintenance $230,000 per year

In 2016 $1 B USD EBITDA because of their
digital transformation efforts

3
2
3
\ RHC Content (%)
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What’s next ? \/r
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Seamless Infrastructure from Edge to Cloud M

SUMMIT 2018

s S

Sensors Assets Enterprise
. : i ‘I IHI i . 4%' H ii ..H
Villions of Vs Multiple | Multiple 0 Multiple Lo Multiple
Smart Devices - Sensors Assets Plants Enterprises
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What Really Impacts You...

SUMMIT 2018

OCS
H2 2018
PaaS and SaaS EMEA CTP
Analytics Engines in the

Analysis Framework PI Vision Cloud AP —
Q2-2018 Q1-Q2 2019 Q4g2018
Native Integration with MATLAB Ad-hoc trending ot
Thermodynamic library for PI ProcessBook e
Sigmafine Migration
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Have an idea how to /, \ \. OSlsoft wants to hear
improve our products? I from you!

https://feedback.osisoft.com/

AR
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Wrap-up
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Digital Trends & Challenges: Big Data and Analytics

Customer Success Stories: Production Accounting & Yield
Performance. Predicting Quality. Integration with ML

Roadmap: Edge to Cloud. Better Integration & more
robust platform for a powerful analytical engine
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Mariana Sandin M=
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msandin@osisoft.com
Industry Principal
OSlsoft, LLC

( OSl:oft. © Copyright 2018 OSlsoft, LLC 21



T h ank Yo u =

We believe People W|th Data fzaﬁ :' -: Q
Transform their World e T W %
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