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DIGITAL TRANSFORMATION IN INDUSTRIAL SECTOR

Use of digital technologies for Digital ‘upgrade’ of conventional business models Digital transformation: replacement
cost optimization as far as customer relations and cost of conventional business models
optimization
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TRANSFORMATION RE-INVENTION

digital disruptions customer experience enter with native models risk for traditional players
In this era of low oil & gas commodity prices, improvements to process and

technology efficiencies begin to emerge as a critical success factor

Aging assets across application areas that were economically viable when oil
prices were high, are now too inefficient to compete in a low-commodity-

price economy



THE IMPORTANCE OF PLANT DATA IN A PETROLEUM REFINERY

Plant Data are utilised by Operator to take a decision in all operating scenarios:
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KT WAY TO UNLOCK THE VALUE OF BIG DATA

KT Digital Platform

NEW SMART “APP” for the Management of Plant Data

() g
_ KT SA-SRU™
& solution "

KT “APP” is capable to support 24h/day Operator in achievement of
Plant Operation Excellence and Full Plant Profitability

KEY WORDS:
Plant Model, Data Validation, Data Reconciliation, Reliable Data, Monitoring Plant
Performances, Plant Optimization, Maintenance, Safety, Training




KT “DIGITAL PLATFORM”

KT “Digital Platform” is an Engineering Tool that works like an “APP” based on
our customised and proprietary Plant Model developed on top of SYMMETRY

Process modelling solution.

What you can do with our App:

o Model the real behaviour of the Process Unit

o Perform Data Classification, Validation and Reconciliation of Plant Data
through mathematical algorithms, returning reliable consolidated

results

o Analyse the results of a change of one or more operating parameters

“off-line” for and easy and smoother Plant Optimization

Our way to “bring our expertise closer to operation”



MEASURED PLANT DATA
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THE PROBLEM OF TREATMENT OF NOT RELIABLE PLANT DATA...

‘ILF In a “Real Plant”:
FD F2
T prROCESs | 6O UM Fi-F,-F3=20
. PLANT
! o= because INSTRUMENT ERROR
100 t/h | )
F3 How to solve the problem?
50 t/h

It is necessary to “refine” the Plant Data utilizing a mathematical technique:

N T

t/h 103.33 46.67 56.66

Oyn=(F1 — X1)% + (F2 — X2)* + (F3 — X3)?

This technique is called DATA RECONCILIATION
“PLANT DATA REFINING” - RELIABLE DATA




THE IMPORTANCE OF RELIABLE DATA - CASE STUDY

When the Flame Temperature in Thermal Reactor is too high...
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& Our proprietary Data Processing Technique can be utilised by industry
™ ..
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KT DIGITAL TWIN - DATA RECONCILIATION

Three ingredients are required:
L Measurements Data (DCS DATA)
O Plant Model (Rigorous PROCESS SIMULATOR - SYMMETRY)

0 Mathematic Optimizer (Solver for @,y )

DATA Reconciliation is the Plant Model has to “mirror” the

adjustment of DCS Data... behaviour of Real Plant...



ARCHITECHTURE OF THE “APP”

)
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KT DIGITAL TWIN - HOW IT WORKS

SASRU DEM .
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KT DIGITAL TWIN - HOW IT WORKS

DASHBOARDS

ADDITIONAL INFO

DCS GRAPHIC PAGES

TRENDS
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ABOUT
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KT DIGITAL TWIN - HOW IT WORKS

DASHBOARDS

ADDITIONAL INFO

DCS GRAPHIC PAGES I
Dashboard ~Add. Calculation IBFD | Thermal Reactor | Claus Reactor | Thermal Incinerator | Trend | Message | Help | About |

— Tables
Plant capacity % 103.8 Quench Steam Thermal Reactor Burner kg/h KT
Overall Sulphur Recovery Efficiency (SRE) % 99.8 Fuel Gas Thermal Reactor Burner k/h Kinetics Technology
Sulphur Recovery Efficiency (SRE) Claus Section % 9.2 HP Steam WHB. ko/h SASRU
Sulphur Recovery Efficiency (SRE) Thermal Reactor % 62.8 BFW WHB ko/h
Flame Temperature 1st Zone Thermal Reactor °C 1364.9 LPS 1st Condensor ko/h 19205
Temperature 2nd Zone Thermal Reactor °C 1337.0 BFW 1st Condensor ko/h [o A
Metal Temperature 2nd Zone Thermal Reactor °C 238 LPS 2nd Condensor ko/h 10747
Refractory TemperatureTube Sheet WHB. °C 435 BFW 2nd Condensor kg/h 08/05/2017 07:00:00
Eff. Catalyst 1st Claus Reactor % 773 LPS Final Condensor ko/h 3883
Eff. Catalyst 2nd Claus Reactor % 66.4 BFW Final Condensor ko/h
Eff. Catalyst TGT Reactor % H2 Make-up TGT Reactor ko/h < >
Eff. Amine Solution % H2 Content in Tail Gas ko/h
Refractory Temperature Thermal Inc. °C Cooling Quench Water ko/h
Metal Temperature Inc. WHB Superheater °C Fuel Gas Thermal Incinerator ko/h
502 Flue GAS ppm 397 02 Content in Flue Gas ko/h
H2S Flue GAS ppm 1
Main Parameter Description uom Current Ref.

M E S S AG E S Sulphur inlet with AAG t/h
Hydrocarbons inlet with AAG

Sulphur inlet with SWSAG

Ammonia inlet with SWSAG

Hydrocarbons inlet with SWSAG

% of usage plant capacity with AIR

% of usage plant capacity with 02

02 enrichment required %Vol.
02 injection Nm3/h
02 inventory %

No. of hours of operation at current capacity
Amine Acid Gas Flaring

SWS Acid Gas Flaring

Overall Sulphur Recovery Efficiency %
Claus Sec. Sulphur Recovery Efficiency %
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KT DIGITAL TWIN - HOW IT WORKS
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KT DIGITAL TWIN - HOW IT WORKS

DASHBOARDS

ADDITIONAL INFO

DCS GRAPHIC PAGES
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KT DIGITAL TWIN - HOW IT WORKS
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CONNECT PEOPLE...

SA-SRU:

SA-SRU:
Connect to Real-Time Plant Data * Manage Field Tasks

Process the Data through engines: * Visualize Work Instructions/Reports
algorithms and models (Symmetry) from one shift to another

Provide Engineering Information to o100 * Provide Real-Time Information on

Operators through Dashboards 011011 A Equipment Status
,110101 D IH |

Off-l_ine usage for » Monitor Equipment Performance
Engineering What-If L__-__l 7 ~+ Predict Equipment Service
Analyses Run-time

Promote collaboration PLANT DIGITAL TWIN ___ PLANT MANAGEMENT « Plan BETTER the

between disciplines and

o Maintenance
specialists

upervisory
Analytics

SA-SRU: : ) (% SA-SRU:

Inform about » Give assessment on Full
Instrumentation Status Plant Profitability by
Give assessment on /" increasing valuable
Unmeasured Variables that products, reducing by-
can cause risks: models as soft products, minimizing
sensors (Flame Temperature, energy consumption
Impurities Destruction...) « Optimization takes into account Plant
Monitor parameters related to Safety Constraints (Equipment/Utilities/Emissions)

Allow Early Detection of Possible + Allow direct connection to Experts to
Failures improve economics/debottleneck

20



KT

Kinetics Technology



Maire Tecnimont Group’s
Headquarters

Via Gaetano De Castillia, 6A
20124 Milan

P +39 02 6313.1

F. +39 02 6313.9052
info@mairetecnimont.it

KT - Kinetics Technology

Viale Castello della Magliana, 27
00148 Rome

P. +39 06 60216.1

info@kt-met.it

www.kt-met.com

okAD

Kinetics Technology E : y



