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Accuracy: who is right?

Plant fence
A: -100.0% 0.8 98.0+0.5 96.0% 0.6 A: +95.0% 0.8

What is a fair value for both seller and buyer?
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Accuracy matters when evaluating KPIs

Specific energy consumption per ton of valuable product

Product rate 9.6 t/h +1.5%

Steam rate 5.1th +2.5%

Steam latent heat 2168 MJ/t + 0.5% . 5.1th
Specific consumption 1152 MJ/t + 3.0% 1.8 barg

| 9.6 t/h

What can be done to improve KPIs' accuracy?
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A path towards better accuracy

Accessibility Contextualization Reconciliation
\ @.
Pl System archive Pl Asset Framework Sigmafine
From multiple data sources to Data are structured in Assets are related together in a

one data lake operational assets model and reconciled



Sigmafine provides modeling capabilities plugged in the
Pl Asset Framework

1= [y Hlement | emplates

- [y SF_AnalyzerTemplate
- (G SF_CaseResultsTemplate
- (G SF_ComplexAnalyzerTemplate
- [ SF_CompressorTemplate
- (G SF_DensityMeterTemplate
- (4 SF_EnergyMeterTemplate
- [y SF_FlashTemplate
- [y SF_FlowTemplate
- [ SF_GasMeterTemplate
- (G SF_GaugedTankTemplate
- [ SF_GlobalFactorsTemplate
- [ SF_HeatExchangerTemplate
- (G SF_LiquidMeterTemplate

Templates

Ready made template for
equipment, tanks, meters,...
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Name | value Despbon

141 Artuanbme: am Measured Vokme at fnuing

U1 Comperatedicheme |0 M3 [ ———

L1 Components Enuu ble BLE'M"' Rorary components
!

:
N . o5

CIYGEN 0.04513514857...

NITROGEN 0. 74075530364, ..
0.

Elements

Assets are joined together in
a model

3] Components

3F) Composition Tracking

3£ LNG Calculation

36 Sigmafine

3&'] Tank Volume From Gauge
38 Thermodynamics Package
3£ UOM

Data references

Data preparation such as
meter and inventory
compensation,
thermodynamic calculations,
etc.

:é Component Mass Balance
+) Composition Tracking

3 Energy Balance

:é Gross Error Analysis

36 Quality Tracking

3¢ Sigmafine Balance

;‘é Volume Balance

Analyses

Pl AF capabilities are
extended with model based
data reconciliation and
tracking
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Sigmafine Overview

Data
@ Reconciliation
Mass, Volume,

Energy, Component

Tracking &

Genealogy
Material, Ownership,
Physical properties,
Business categories
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Xl

Asset Database
Fully configurable and expandable

Scalable in size
From 250 to 25000 assets

Scalable in resolution
Hourly (or less), daily, monthly, on event

Seamless Integration

Pl system, Planning/Scheduling systems,
Movement systems, ERPs, Business
Intelligence ©2020 OSIsoft, LLG 6



Typical Architecture

Bl dashboards m

|

Field data Laboratory 5:,{':;:::3'
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Sigmafine answers the accuracy problem

Uncertainty
QQM%Q A fair value is 97.3% 0.32 I
System uncertainty: 97.2 * 1.37 * °
I—»
— I Reconciled KPI: 1096 * 1.8% e —
-5 0
L
Bl Raw data

KPI uncertainty: 1152 * 3.0%
Reconciled data
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Use case #1

Improve energy monitoring of an ethylbenzene-styrene purification column
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Unit Imbalance [%]

20.0

Mass Imbalance - Energy Imbalance

Running days
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Ethylbenzene-Styrene
purification column

KPlIs

Purity of top and bottom
distillate

Steam consumption at
reboiler

Biased data
Mass imbalance: -14.9%
Energy imbalance: -8.3%
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Sigmafine model building blocks are Pl AF assets

AF Propesty

| General | Chid Bements | Atnbutes | Ports | Model View | Version |

Excluded atributes are hidden Group by:[_| Category [ | Template |
Filter
202 8/¢ B Name 4lValue DataReference (3} |
® | | ComponeniBalanceFlag  False
] Ll CompositionTrackingBalance . False
® | 2 ConstainedComponentSatan.. False
® | 2 CostGenter '
L [ 2l DensityBalanceFlag False
B | Efcieney 0%
L] [ i EnergyBalanceFlag .!
L) | =) Holdup .0m3
8 | 2 HoldupDensiy 0kg/m3
] L) HeldupProduet
L | =) InequalityBalanceFlag False
B ® | ObjectSwors Iis
» = Not
[ ] 2] ReconciledEnergylmbalance | 4320657.25318685 keal |
@ = [ ReconciledEnergyTestd \as72sorreszsonzs |
B ® | 2 ReconsiledEnergyTestd 5.7110424837999494
'] | 21 ReconciledEnergyVariance 704459.252890035 keal |
= | ‘21 ReconciledMassimbalsnce '.mm; [
B ® | il ReconciledMassTest3 -0.397
B B | 2 ReconciledMassTests | 0264
B = | 1) ReconciledMassVariance 294943 kg
@ = 21 ReconciledResidual 0
L] [ 2] ReconciledVolumelmbalance | 0m3
L | 2] ReconciledVolumeTest3 0
B | 2l ReconciledVolumeTestt 0
] 2] ReconciledVolumeVariance om3
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Sharepoint based dashboard integrating Pl system data
and Sigmafine results

Specific Heat Energy

On-line analyzers Efficiency
Credits

Reflux Ratio )
Consumption

Start Time
I-_1d ]3 @ Rapporto Riflusso @ sp.vap/Stirene(662.469) @ Purezza (Etilbenzene)
End Time
; [ \
[o] [«] [»] “
ﬁmc«-:m-'b‘

=20 =

&

@ 2. Valori Oran .g

5 | 3. Valon Giornalieni o’ ‘17‘ %; a’

=860 ; =613.34 KCal/Kg; = 340.00 ppm; = 1.96 %;

M_FI3312 Maseda 31t
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Vapore a 0.26 ate
MosaRic 341,
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Comparison of raw and reconciled based KPlIs

Reboiler Specific Consumption

(kcal/kg)
496,3
Reflux Ratio Theoretical Stages
9.0
8,1 ’ Al 450,7
® MEASURED DATA B RECONCILED DATA ® MEASURED DATA ® RECONCILED DATA = MEASURED DATA B RECONCILED DATA
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CHEMICALS

Model based performance monitoring

Challenge Solution

Improve monitoring and KPls Analyse and reconcile raw data
accuracy of the most energy through Sigmafine asset based
intense equipment in the facility model and Thermodynamic app

for the PI system and publish
results in Pl and on a web
dashboard
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Benefits

Identified over-consumption of
steam by reboiler in the range of
2000€/day

Increased accuracy associated
to EnPls required within the ISO
50001 framework; 6500€/day of
creditable EECs*

*Assuming an Energy Efficiency Credit
value of 100€
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Use case #2

Infer composition, monitor yield and improve supply chain of an aromatic plant
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Eni Chemicals, Versalis

&4 Versalis (Eni) is Italy’s largest chemical company
j interfacing with markets on the international scene
| of the basic chemicals, plastics, rubber and,

recently, bio-based industry, holding market

. stewardship in manufacturing intermediates,

polyethylene, styrenics and elastomers
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The two data pillars of the MES infrastructure

* Both Distributed and Centralized data infrastructure

* Production accounting

* Daily reconciliation and monthly aggregation

* Inventory checks and bill of material validation

* Auditing data chain (raw value, user validation, reconciled figure)
* Automatic Email notification

* Advanced algorithms (e.qg. quality tracking)

eni



Productions
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Main target

Daily Plant efficiency
monitoring

Daily monitoring of plant
efficiency and yields to
spot inconsistencies
between expected and
actual yields, resulting a
faster and timely
response and action

Accurate daily inventories
and consumption

Get accurate daily
inventories and
consumption by material
to update ERP material
movements

Strong correlation between material qualities and plant efficiency & production data

19
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Data quality related issues for Aromatic plant
automated monitoring of unit feed quality

Data unavailability
Data regarding material qualities was available in different systems (even on paper record) and not
integrated into one system
Original balance system did not include daily quantity and composition of feeds = no relation
between plant flow data and material properties
Monitoring was done off-line and limited by manual effort in retrieving data day by day, feeding a

spreadsheet /\

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 %

20 eni
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Solution based on Sigmafine Quality Tracking for Aromatic Plant ﬁ

Model representation of:
* Receipt points
* Inventories
* Flows and movements to the unit feed

Connection to plant historian:
* Flow meters

* Tank levels

* Laboratory data Quality from

each tank

(ships, pipelines)

Average feed composition that triggers the
related theoretical yield
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Calculated qualities at plant feed point

IMMOVATIVE SOLUTIONS

Overall Qualities at feed point Detailed Qualities by material

= Data Table Ec |:> Material Quantity Quality  Value

‘ C6 SAT. 41893 NrBromo 0

mEm s Sequence Quality Valu
LE Y] mm » _Nrsmmo 55.3 C6 UNSAT. 35265|NrBromo 30,7
! ! ! ! ! ! 1 pBenzene 24.1 C6 SAT. EXT 9901 NrBromo 0
Emm LY 1 pC10 12.1 BK NON HYDR = 1626002 NrBromo 60,9
PRIO_M_12FC101 ] ] ] . 1 pC4 0.19 BK RESIDUE 356782 |NrBromo 39,9
3 1 pCS5 18.0 C6 SAT. 41893 pBenzene 36,5

M 827 68T PRIOV KA CR1 1 pCeC8 11.5
] Rt N I,_Qg 1 o -~ C6 UNSAT. 35265 pBenzene 71,4
J P s : ' C6 SAT. EXT 9901 pBenzene 0

PRIO_M_12FC176 R ;;sgw.f 1 pEtilBenz 1.25
_‘ ;Q-_] M311AT  TESTACOLONNA " oStrene Al BK NON HYDR 1626002 pBenzene 28,1
Py i s 1 oTolu UL BK RESIDUE 356782 pBenzene 0,49
‘ 1 pXieni 4.48 C6 SAT. 41893 pC10 0
:g = 1 ValDienico 11.5 C6 UNSAT. 35265|pC10 0
s : : C6 SAT. EXT 9901 pC10 0
L NN BK NON HYDR 1626002 pC10 13,1
BK RESIDUE 356782 pC10 10,3
~r AT AA0N0D  ~AMNA N

2 versalis
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Daily business value from Quality Tracking

Run Quality Tracking

]

Read input data

Cross check with planning
(consumptions & shipping)

Get expected unit yields
in near real time

¥

Reliable estimation of monthly
production and average unit
efficiency before month closure

Improve selling, shipping and get
near-real time action

4

Maximize ship loading

Reduce demurrage cost

Optimize logistics

Enabling operations to take action to
fix production inefficiencies on time



CHEMICALS

Improve supply chain management

Challenge

Provide accurate inventories
and plant yields to both improve
operations and supply chain
management
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Solution

Deployed Pl system to
aggregate process and lab data
and introduced Sigmafine
Quality tracking to infer material
composition and qualities when
lab data are not available

Benefits

Reliable estimation of monthly
production and average unit
efficiency before month closure

Supply chain improved by
changing the focus from
monthly to daily operations, thus
taking timely actions
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Some final thoughts...

DOGBERT CONSULTS

YOU NEED A DASH—
BOARD APPLICATION
TO TRACK YOUR
KEY METRICS.
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www.dilbert.com scottadams®aol.com

THAT WAY YOU'LL HAVE

MORE DATA TO IGNORE

WHEN YOU MAKE YOUR
DECISIONS BASED ON
COMPANY POLITICS.

\

5497 ©2007 Scott Adams, Inc./Dist. by UFS, Inc.

WILL THE
DATA BE
ACCURATE?

|

OKAY,
LETS
PRETEND
THAT
MATTERS.
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ataat
DZIEKUJE Tl 1apADH LEIBH KEA LEBOHA
NGIYABONGA w 10 sasenanaa MISAOTRA ANAO Z
reseccreoen g \WHAKAWHETAI KOE S =
DANKIE teRivakasiH E pANKON Tk TAPADH LEAT &
CNACMBO GRAZIE MATURNUWUN xsanasam MULTUMESC

PAKMET CI3I'E ul 2 * << FAAFETAI
GO RAIBH MAITH AGAT £ st GRAZIE l < ESKERRIK ASKO

sAronPs. GRACIAS :THANKYOU TE§E:I:<KHL\J/§ EDERIM

TUBNATOOAPAMZ | - EYXAPISTQ GRATIAS TIBI S OBRIGADO

TAK DANKE = A6 SALAMAT MAHALOIA‘OF TAKKSKALDUHA & MERCI

KOSZONOM

RAHMAT MERCI crazzi sucnsin E HYHhESTTEWELT: = D'Dgwg
HATUR NUH,UN PAXMAT CATA % SIPAS JI WERE TERIMA KASIH :
CAM ON BAN £ UA TSAUG RAU KO
LU TV BNIATOAAPAM
WAZVIITA 2 &
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