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Introduction

The Business Climate and need for a Virtual Plant
Virtual Plant System Architecture

Component Selection T DeltaV Simulate and MiMIC
Virtual Plant Planning Concerns

Process Model Development

Operator Training Scenarios

Instructor Stations / Graphics / Controls

Additional Virtual Plant Features - Snapshots,
Speedup / Slowdown, Playback
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Business Climate - Operations Challenges

ncreased demand for skilled operators
Retirement of experienced operators
ncreased government oversight
—iduciary liability
of operations
management

A Global competitive
pressure
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Demographic Time Bomb

A Average age of energy industry worker over 50

A Half of the current work force will retire (more
than 500,000 workers) in 5 to 10 years

A Irreplaceable knowledge loss

A Newer generation of workers with less
mechanical inclination

Petrochemical / energy plants in danger of
closing due to lack of qualified operators

Delayed retirement plans will be accelerated
as equity markets recover
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The Automation Paradox

EMERSON

EncAGING MINDS. AMAZING RESULTS. oL
2009 Emerson Global Users Exchange EXCHANGE




Risks in Automation

A Hidden errors and issues in the automatlon system
application software - -

A Operator actions that are
Inappropriate or insufficient

A Operating procedures that are
iIncomplete or in error

A Documentation demands from L ORI
OSHA National Emphasis Program gEsc ABS -7 |

Finding issues on site can delay startups
Not finding issues until too late can endanger the

process and operations staff
Lack of diligence can result in fines or worse
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Simulation - Wrong Approach

A Using process design models

I Process design models do not have the real-time performance or
range of operations conditions

A Using an emulated automation system

I Operator HMI graphics, alarms, controls should be identical to
real system

I Control strategies should be identical

A Adding simulation to the control system configuration
I Adds error and risk to automation system

A Starting too late
I Last minute training systems provide less value
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Simulation - Right Approach

~

A Virtual Control System i exact replica of the plant
system

I Training on identical HMI graphics, alarms, controls

I Testing on identical control strategies

~

A Virtual Process T dynamic simulation

I Selective application of simulation fidelity

I Easy-to-use, easy-to-change
A Integrated approach for testing and training
I Integrated to automation project schedule

I Avallable as operations resource for control system life cycle
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Effective Knowledge Transfer

A Explicit T what the operating procedure says

I Virtual Plant / Control system used to test operating
procedure and control system

A Implicit T how it really works

I Virtual Plant / Control System used to allow new operators to
use the operator controls

A Tacit T how the decision effects the whole plant

I Virtual Plant / Control System Training Scenarios show the
new operator how to work with the real plant / control system
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Effective Knowledge
Transfer Must Include Hands
On Operations of the Plant

o < Source: NTL Institute for
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Virtual Plant for Testing and Training

A Value to Process Plant Operations
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Simulation Delivers Results

A Time to Market - reduce startup time 1
$100-500K / day

A Product Quality - reduce off-spec product i
$50K-$1MM / run

A Operating Cost - reduce unscheduled downtime i
$5-50K / hour

A Reduce Risk T reduce unknown failures and incidents -
$50K - $1MM / incident
I Automation System Application Software

I Operator Actions and Responses
I Operating Procedures
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DeltaV Virtual Plant / Control System

DeltaV Simulate Product Family

MiMiC Simulation Software
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