. : . N M
inleqralion |
ObjeC I'S Your partner for operations excellence

Sistemi di supporto
decisionale per le operazioni

e la diagnostica.

Il caso Energhe SpA, le soluzioni software
e gli scenari applicativi

Fulvio Roveta — Integration Objects
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* |ntegration Objects is a leading system integrator

and solutions provider of automation, plant
performance management, decision support,
knowledge management, and systems
connectivity for process, power, and utilities

Industries.
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Today’s Environment

* Increased operations complexity
* Increased amount of data to manage
« Operating plants closer to their limits

« Lack of trained personnel with long
experience

* Higher environmental awareness
* Increase In regulatory requirements



e Alarms go off
e Too much time figuring out what went wrong

e Operators must intervene :

e Even minor problems can rapidly escalate
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Noticing the Alarm
Correlating information
Identifying the scenario : | Operator
Comparing with past experiences _ 72t Screen
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KPI Workflows
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Takes

\ERIVEIY . Waits for
Corrective
Collects Data Actions Results
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Executives

Plant
Manager

Shift
supervisors

Technical
—  Problem
Solvers

Console
Operators =

Information available on
a continuous basis
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Energhe Case Study

e Scenario:

— Distributed cogeneration and tri-generation
power plants

— Different technologies and control systems
— Missing a real-time data infrastructure
o Target:
— Real time monitoring of process performance
— Support to remote diagnhostic
— Online operation support
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modules

KRules enables the
implementation of
complex real-time
calculations in a graphical
language.

KWorkflow enables the
creation of workflows to
describe sequential and
parallel set of operations.

o

K¥

KMap enables — ~
- the representation of KRCA enables the
plant objects, equipment, implementation of
and unit hierarchy. -decision support systems.
- the creation of several - | -graphical diagnosis applications
types of HMI graphics. _— -abnormal condition

| RECA T management systems -
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KNet main modules

Low heat exchanger performance
; | ’ ’ A F = - 1 = %—v—
HEX efficiency 30 minutes

low limit

DP Feed Side 5 minutes high limit 1 minute Low

Heat Exchanger
- | + =~ ~ :IJ:

Efficiency
DP Product Side 5 minutes high limit /

2

KNet enables continuous
monitoring of the heat
exchanger efficiency with
predictive technology based on
time series algorithm.

N— _
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Fouling of feed side by
ammmoniu g cale geich particles

Plugging of magnetic filters
[upstream of spray bar)
with iron cxide

= —

Internal damage
to plate

Improper feed distribution "

in spray bar ' P

i P i Too low feed temperature
High chloride in

recycle gas, indicating chlorides

of iron as corrosion
products, interfering with
heat transfer,

Liquid carryover in 1309]
recycle gas compresscr,

Excessive feed flow
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Smart CCR
Diagnosis Root
cause Analysis

Dashboard’s
indicators




N i = y Check the
Fuel and lube oil avai
availability
subnarcrkflow
Cooling availability
subnarorkflow
Chedk the b
Manual block valve 2t
check subworkflov
Compressor suckio
pressure adjustmen
subworkflow
& T he
4 System pres
Engine fuelling — | at 10
subworkflow S
Engine running

subworkflow -

Fuel system groundwork
procedure is required

Show fuel system
groundwork procedure

Connect fuel system to the
COMmpressor
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KNet Main Features

In Ferrero Energhe project KNet is used for:
* Real-time calculation of process KPI's

e Collection and aggregation of plant alarms
e Generation of status signals

 Root Cause Analysis

e User’s guidance
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Aux. Aria strumenti e servizi

o
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Alimentazione e Stoccaggio i

BA_AES 04 NN value: Early warining

Analisi dell'Albero di Guasto

Root Cause Analysis

Prablema alla Pompa P-0401
Problerna all® Pompa P-0402
Sistema Buffer Tank

Sistema Daily Tank

Problema alla Pompa P-0401

Cause name: Fiuslarnie dla Pumpa P-0401
Status: True

Impact message:

Cerico LBF. Pompa P-0401.

Mancate finzicnaments &fo ancralie pompaggio.
Pcmpa ferma &/o mancats corrisoondenza comando/stato della pompa

Advice message:

Legenda

Codice a colori:
: nessun problema
' earfy warning. L'unita funzionale considerata si rova in uno stato anomalo

gl p' ﬂsa—l“"] Lastl, malfurelonamentl efo deviazioni dele vanabll d processo negl item
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: final warrdng. L'unita fun
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Viola: cmsafe, L'unita funzionae considerata non svolge la fur
LINo stato non acce . e, pr
attuazione dei comandi det sstemi d controlo 2/ d quell di

Impact Message:

il messaggo € strutiurato in e component

LOCATION: indicazions del sistema as
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WO speriore ed
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CONSEQUENCES: Indic

furars svolta,

ziore delle possbill conseguenza In relazions

CAUSES: indicanone delle possitil cause che possono determinarlo.
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KPI calculation
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Analysis

|

Deployment

Testing

Development
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Abnormal Condition Management

Normal Abnormal Out of Control Accident Disaster

Operational
Goal

Keep Norma’ Bring to Safe State

Return to Minimize the Impact
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~ Control Systems vs. ACM

Alarm Detection Reactive

Non-deductive

Alarm Management e .
& notification

Personnel Guidance Little

Largely from

Inputs
sensors

Corrective Actions Automatic
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ACM

Predictive

Deductive
Notification

Significant

Sensors & Expert
Knowledge

Operator Initiated
(can be automated)
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ACM Functions

o Automatic testing and fault isolation
* Deductive alarm notification
 Root cause analysis

 Reasoned decision support for corrective
response

« Analysis on the conseguences of a
problem

 Continuous iImprovements using cognitive
technologies



Benefits of ACM

o Safer plant

» Better performances

* Increased plant availabllity
 Reduced unplanned shutdowns
e Smoother operation



Problem

starts First

| Symptom More Symptoms & Alarms
Tradlitional approach :
1 I 1
| 1 |
: Detection ’ ——— !
T o :
: : Impact Assessed, Improvement ' :
I I Decisions Made !
| |
! : Back to normal I
Using KnowlegdeNet with KNet !
1 1 :

$/hr
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Economic Benefits

 Plant managers can gain more from
abnormal condition management than by
applying advanced process optimization:

“Typical gain from
advanced process optimization in a large
~continuous process
IS around 3 percent,

whereas an ACM application can add
5 percent or more to the profits.”

©® “Abnormal Condition Management”, ARC Advisory Group, March 2001, page 7
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Who can use ACM

Manufacturing operations where abnormal
condition would cause unacceptable
consequences:

— Large and complex process plants
— Unmanned operations
— Manufacturers of high value products

— Operations that require frequent start-ups and
shutdowns



N teg ralwn
objecrs Your partner for operations excellence

Sistemi di supporto
decisionale per le operazioni

e la diagnostica.

Il caso Energhe SpA, le soluzioni software
e gli scenari applicativi

Thank you for your attention

1/14/2013 www.integrationobjects.com




