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with PI System and Sigmafine



© Copyright 2018 OSIsoft, LLC 2

Customer situation

• Business

– Large producer of olefins (ethylene and propylene)

– Large producer of polyolefins

• Process

– Multiple plants with several cracking furnaces each

– Main feedstock: ethane

– Interconnections of utilities among plants, especially 

steam system
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Customer situation

• Existing infrastructure

– PI® system for process and laboratory data (one 

dedicated to each plant)

– Excel based reports based on raw data aggregation
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Requirements: a scalable solution natively 

integrated in existing infrastructure

• Scalability

– Support changes in the plants

– Add plants to existing base

– Possibility to expand solution to include polyolefins

• Integration

– Become seamless part of existing infrastructure

– Boost corporate accounting and reporting in a fully 

auditable and trackable environment
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Objective: a unique solution for accounting and 

engineering purposes

• Production accounting

– Get accurate production and consumption of materials

– Provide validated and reconciled figures to finance 

(ERP, corporate reporting)

• Engineering

– Support users with reliable parameters and KPIs of 

main equipment
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Achieving native integration
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The “dream team” to address Customer wish list

PI Data Archive

PI Asset Framework

Sigmafine

Real time data 

collection

Hierarchical 

organization

Model based 

Analyses
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Sigmafine populates 

AF with templates for 

equipment, tanks, 

meters and streams

Templates

Drag picture to 

placeholder or click 

icon to add

Sigmafine plugs in the PI Asset Framework

Elements inherits 

properties from 

templates and are 

linked each other 

through element 

connectivity

Elements

Drag picture to 

placeholder or click 

icon to add

Data References

Calculations to 

support 

measurement 

compensation, 

accounting, 

thermodynamic and 

steam tables

Enrich AF with the 

Sigmafine plugins to 

perform mass and 

energy balance data 

validation and 

reconciliation

Analyses Rule

Drag picture to 

placeholder or click 

icon to add
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Graphical Sigmafine model within PI system

Graphical 

representation 

of assets and 

connectivity

Model’s 

assets
Assets’ attributes
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Overall architecture
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Sigmafine and 

SQL Server

PI Servers

PI graphical clients

Web reports

Corporate 

data

EAI
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Targeting Business and Process

Requirements in one shot
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Process overview
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Feedstock C2 gas

C2 liquid

HOT Section COLD Section

Cracking 

Furnaces

Boilers

Quenching 

& Heat 

recovery

Craked gas 

compressor

Chillers & 

Cold boxes

Fractionation

Fuel gas
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Business and Engineering Targets

ENGINEERINGACCOUNTING

Cracking furnaces’ efficiency

Cracking furnaces’ duty and heat 

recovery

Power consumption of largest 

compressors and turbines (per stage)

Efficiency of largest compressors and 

turbines (per stage)

Most valuable productions

Most valuable consumptions

Specific hydrocarbon loss and flaring

Ethylene yield

Specific energy consumption

Specific chemicals consumption

Most relevant utilities consumption 

including integrated steam system
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Detailed Sigmafine model merges Accounting and 

Engineering targets in one scenario

• Data validation rules within PI AF

– Handling BAD values

– Data freeze detection

– Data constraint / replacement

• Mass and energy balance analysis

– Solve simultaneous mass and energy balance
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ADVANTAGES

Increased redundancy level

Allows calculation of both material and 

energy related indicators

DISADVANTAGES

Higher model complexity

Non-linear model requiring iterative 

solution
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Evaluation of unmeasured streams from valve opening

• Use Sigmafine PI AF

templates for valves

supporting ISA-like

calculation based on valve

type and characteristics

(e.g. flare flows)

• Include tables in PI AF to

look up for flows according

to valve opening (e.g.

steam let down stations)

15

Geometric 

Data

Process 

data

Fluid 

properties
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Evaluation of streams’ flow rate and properties through 

Sigmafine Thermodynamic extension

• Evaluation of phase
equilibrium through
equations of state
(e.g. Peng-Robinson) to
determine unmeasured
vapor and liquid flow rate

• Predict compositions, 
specific heat, enthalpy, 
etc. to support the energy 
balance calculation

16
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Detailed modeling of a cracking furnace

• Estimation of unknown inputs:

– Air flow to burners

– Calculation of reaction heat based
on conversion

• Output of data reconciliation:

– Estimation of heat recovery from
flue gases

– Estimation of heat losses to stack
and radiant heat losses

– Reconciled process duty and
efficiency

– Effectiveness of quench heat
exchangers
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Heat 

Reco

very

Quench & 

Steam 

production
Firebox, heat 

from burners, 

cracking reaction

Heat to stack
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Results and next steps
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Reconciled data provide reliable accounting figures
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Gas ethylene production is in 

reality lower than expected

Liquid ethylene 

production is reliable

BIAS!

Production in ktpd
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Reconciled data improve KPIs accuracy

• Inaccurate oxygen measurement in furnace flue gases is 

overcome by use of redundant information
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Measured Oxygen in flue gases

R² = 0,854
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Oxygen calculated from Reconciled data
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RESULTSCHALLENGE SOLUTION

COMPANY and GOAL

Company 

Logo

Improve reliability in Production 

Accounting and Energy monitoring

Large olefin producers wants reliable production 
data for corporate accounting and better 
accuracy for KPIs of energy intense equipment

System is large including three 
production plants, large 
integrated steam system and 
auxiliaries

Use PI AF to structure the data 
in assets and link with 
existing PI systems, plugging 
Sigmafine to perform the 
data analyses

Higher data consistency and 
robustness in KPIs 
calculation and increased 
plant knowledge

• Got material production and 

consumption, KPIs and main 

parameters of all furnaces and 

main compressors in one shot

• Corporate data are accurate and 
underperforming production can 
be easily identified

• For the first time there is one 
steam distribution model making 
life easier for the energy manager

• Business and Engineering look at 

data with a different level of detail 

(plant vs equipment)

29MIDDLE EAST KUWAIT REGIONAL SEMINAR

Undisclosed

Customer
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Next steps… from olefins to polyolefins

• Expand the current system to include polyolefins

– Mass Balance of each line

– Batch tracking and data aggregation by batch

• Challenges

– Semi-Batch process with many material movements
currently not well tracked

• Currently under evaluation

– Use of Sigmafine Material Tracking algorithm to provide
information such as batch number and material codes for
each production lot

– Aggregation rule associated with PI Event Frame generation

22
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Contact Information

Marco Lanteri

marco.lanteri@pimsoftinc.com

Industry Principal Refining & 
Petrochemicals

Pimsoft S.p.A.

10MIDDLE EAST KUWAIT REGIONAL SEMINAR

mailto:email@osisoft.com


© Copyright 2018 OSIsoft, LLC 25REGIONAL PROGRAM NAME HERE

Thank You
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