AUTOMATION

IDEAS SIMUL ATION
TECHNOLOGY
SOLUTIONS FOR PIPELINES

2

TAB LE OF CONTE NTS

REDUCING RISK

OPERATOR TRAINING

In every industry, in every
business, there is risk—to your
people, your equipment, and
your investment. Setting your
operation free of these risks
is what IDEAS simulation
technology is all about.

IDEAS is an essential tool for
operator training. Like a flight
simulator, it allows trainees
to gain realistic, hands-on
experience without inflicting
harm to themselves, the
environment, or the plant.

PROCESS DESIGN

REALIZING NET
PRESENT VALUE

A quick and powerful tool,
IDEAS helps you to create a
“virtual process” environment
in which process designs,
modifications and retrofits
can be fine-tuned and
verified before you commit
any capital.

IDEAS has helped mining
operations to achieve startups that are faster, smoother,
safer and more economical.
By using IDEAS, mining
operations have realized
significant savings.

CONTROL LOGIC
VERIFICATION
An effective tool for control
logic verification, IDEAS
dynamic simulation can be
used to stage and test
control systems quickly and
accurately, reducing the
steep curve to start-up.

3

URE
S
A
E
M
TE
A
L
U
SIM
IT
PROF
Y
O LO G
ECHN
T
R
U
N
O
O
SE Y
L AT I
SIMU
CREA
T
N
I
N
E
P
HEL
V E ST M
CAN
ON IN
N
R
U
RET

4

Reduce the risk to your
people, your equipment,
and your investment
In every industry, in every business, there is risk—to your
people, your equipment, and your investment. Setting
your operation free of these risks is what IDEAS is all
about. IDEAS is a leading dynamic simulator for industrial
operations that helps customers to save time, money,
and resources.
LEADING THE WAY
IDEAS is a leader in the pipeline industry, providing
hydraulic transient analysis for concentrate pipelines,
tailings pipelines, and freshwater pipelines. More than
just a cutting-edge simulation tool, IDEAS is supported
by a team of development engineers and process
experts who have years of hands-on experience at
operations around the world.

process. We then connect these models to an offline
version of the actual control logic. Months before startup, we run a simulated start-up and then verify and
correct control logic against this “virtual plant.“ The
models are then used for operator training.
OUR COMMITMENT TO YOU
We bring the power of IDEAS right to your site, no matter
where it is in the world. Our global, industry-specific
experience means we understand your issues and can
provide you with solutions efficiently. We are dedicated
to working with you to help you harness the power of
IDEAS. With your vision and our technology, the possibilities are limitless.

HOW IDEAS CAN HELP YOUR PROJECT
We build process models of your facility based on
P&IDs, pump curves, and other key components of the

BENEFITS
• T
 est and verify design concepts,
quickly and at low cost and low
risk
• Stage, test, and validate control
logic to achieve faster start-up
and increase return on investment
• Train operators without risking
their safety or plant equipment
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Design a process and know
it works before you decide
to commit capital
During the design phase of your project, IDEAS simulation technology can
be used to generate a dynamic model of your pipeline project, called an
IDEAS transient pipeline. A quick and powerful tool, IDEAS helps you create
a “virtual process” environment in which designs, modifications, and retrofits
can be fine-tuned and verified faster than in real time and well before you
commit to any capital costs.
IDEAS transient pipeline provides accurate and flexible
modeling of hydraulic transient events in liquid pipeline
systems. Within the simulation, pipeline sections calculate
wave propagation based on fundamental momentum/
conservation equations, with pressure waves propagating
either upstream or downstream.
SUPERIOR OPTIMIZATION
Combined with the traditional capabilities of other IDEAS
products, which can simulate typical pressure and flow
phenomena in tanks, pumps, pipes, and valves, users
have the ability to model a pipeline with complete functionality. The advantage is that users can model and
explore different scenarios, such as how different pressure
control configurations reduce the occurrence of transient
pressure waves.
Essentially, IDEAS acts as a superior tool for “what-if?”
analysis of production and optimization. Steady-state
models can link to operating costs, complex production
logic, discrete simulation of discontinuous events, and
to spreadsheets for dynamic exchange of data. In addition, as the complexity of the project advances, steadystate models created in IDEAS can be easily converted
to a dynamic environment to include detailed dynamic
specifications and process control logic.
Customers in the pipeline industry have used IDEAS to
certify the performance of new or existing control valves,
thereby ensuring responsive and robust line pressure
control and reducing line shutdowns. IDEAS also enables
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the correct sizing of new control valves and actuator
installations. The hydraulic transient capabilities in IDEAS
allow evaluation of safe control valve stroking speeds
and start-up procedures when operating close to
maximum allowable operating pressure.
TYPICAL PROJECT RESULTS
Because pipelines run over great distances and variable
terrain, they have always presented significant operational challenges. The risk of spills leading to loss of product,
environmental damage, and human injury means that
your operators require in-depth understanding of this
critical part of your plant.
That’s why ANDRITZ developed IDEAS transient pipeline.
This simulation tool solves transient equations and is able
to predict the pressure and flow throughout a pipeline to
provide real-time responses to operational changes such
as choke valve opening or water batching. Slurry properties, such as viscosity and frictional resistance, are also
incorporated in the model.
TRANSIENT PIPELINE SIMUL ATION
The pipe object within IDEAS solves the transient form
of the Navier-Stokes equations using the ‘method of
characteristics.’ Each transient pipe object is discretized into zones such that the volumetric flow rate (Q)
and head (H) are calculated in each zone.Therefore,
there is a variation in pressure, flow, and properties of
the fluid throughout the pipe. The number of zones is set
so that the length of each zone satisfies the stability

WATER HAMMER PHENOMENON
The figures illustrate an example of a
downhill pipeline that is 4-inch diameter,
2.5 km long on 1.5˚ incline, and is transporting slurry with a specific gravity of 1.4.
In Diagram 1, the pressure response (at
the end of the pipeline) to valve closure is
shown. When the downstream valve is closed, there is an increase in the pressure at
the valve. This pressure increase causes a
pressure wave that travels back and forth
between the ends of the pipe until dissipating due to friction losses. This surge
in pressure can rupture the pipeline if it
exceeds the maximum allowable operating pressure of the pipeline.
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criterion of the transient equations. In
each zone, the pipe performs mass and
energy balance calculations, as well as
property estimation to determine properties such as density and viscosity.
The friction factor is
calculated using the Colebrook equation.
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In Diagram 2, the same pipeline experiences a different pressure response due to a
ramped closure of the valve. In this case,
valve closure is ramped down over 100 s
and the resulting pressure surge is lower
(500 m head versus 650 m head) and the
response is also delayed. Thus, the use
of transient pipeline simulation illustrates how the operator can reduce the risk
of high pressure rupture by operating the
same control valve differently.
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A Pressure response to valve closure of downhill pipeline.
B Pressure response to ramped valve closure of downhill pipeline.

BENEFITS
• C
 reate live process flow sheets
• Q uickly determine flows and
temperatures
• Help verify the selection of
process equipment
• Make economical deisgn
decisions
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Verify that your complicated
control scheme will run your
plant correctly
IDEAS is an effective tool for control logic verification. Using IDEAS dynamic
simulation, you can stage and test control systems quickly and accurately,
reducing the steep curve to start-up.

Implementation of control logic is a difficult task, since
the performance of the plant is not only dependent
upon the electrical and mechanical components, but
also on the control logic and the design concept used to
control those components.
APPLYING SIMUL ATION TECHNOLOGY
That’s where IDEAS enters the picture. If the control logic
cannot start a simulation, it will not be able to start the
actual equipment. By using IDEAS for control logic verification, you will reduce costly design errors that could
otherwise delay start-up.
A HIGHER RETURN ON INVESTMENT
Studies have shown that using simulation to help with
start-up can correct up to 82% of control logic problems
before field implementation. The cost savings are enormous. Control logic verification translates into immediate
savings through a smoother start-up and can easily
realize a 200% or more return on investment.
EASY TO USE
IDEAS communicates with all major PLC or DCS equipment. Using our OPC server, OPC client, or one of our
custom communication drivers, IDEAS makes the task
of control system logic verification more manageable
and consistent. In addition, new control logic can be
tested and verified on the IDEAS simulator while the
actual plant continues to run without interruption.
EXPERT SUPPORT
The biggest benefit of using IDEAS for your control
logic verification is that our team works with you every
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step of the way. Our experts travel directly to your plant
site, anywhere in the world, and work directly with the
equipment vendors, control company, and plant personnel
during commissioning.

BENEFITS
• D
 etect and correct up to 82% of control logic
errors before field implementation
• Achieve a quicker and smoother start-up and
realize a 200% return on investment

DCS loop
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IDEAS
model

I/O and loop test

√

√

Process-wide logic test

x

√

Tuning constants known before
start-up

x

√

Realistic process models

x

√√

Remove control logic errors

x

√√

Remove process intent errors

x

√√

Verify advanced control logic

x

√

Feature

Success Story: Enbridge
Enbridge Pipelines, one of North America’s largest batch
transporters of liquid petroleum products, has come to
rely on IDEAS technology to help select and engineer its
entire control valve system.
Pressure control valves comprise 90% of the final control
elements in Enbridge’s 15,000 km liquid petroleum pipeline network in North America.
Enbridge, along with R.W. Shirt Consulting, have developed a unique technology for evaluating control
valve performance in the pipeline system. “IDEAS’ flexible
interface and embedded ISA control valve standards
provide the ideal engineering tool for our work,” says
Roger Shirt, Ph.D. “IDEAS has helped Enbridge achieve
significant equipment cost savings, increase line stability,
and reduce energy pumping expenses.”

A challenge on the line involved the replacement of
a 25-year-old control valve installation that Enbridge
operators had found extremely unresponsive. An IDEAS
simulation model of the pipeline showed the existing
control valve installation to be greatly oversized for the
current service conditions. Several candidate replacement valves were evaluated from competitive vendor
bids, including alternatives for adjacent piping geometry.
This process enabled selection of the most effective solution—excellent pressure control loop performance with
low pressure drop across the installation. “Annual savings
of 20,000 USD in pumping energy costs over alternative
solutions were realized,” Shirt says.

“IDEAS‘ flexible interface and embedded ISA
control valve standards provide the ideal
engineering tool for our work.”
ROGER SHIRT, PH.D.
President, R.W. Shirt Consulting
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SIMUL ATE,
THEN INVEST

Test processes and
equipment in advance
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Train your operators and meet
your start-up schedule
IDEAS is an essential tool for operator training. It works like a flight simulator,
allowing trainees to gain realistic, hands-on experience without inflicting
harm to themselves, the environment, or the plant.

IDE AS INSTRUCTOR
The IDEAS instructor module can help train operators
months before the actual plant is up and running. It helps
produce better trained operators—operators who will
start up new processes faster, react more wisely to plant
upsets, and be more productive.
IDEAS instructor contains preconfigured scenarios that
teach, train, and challenge trainees on process upsets,
including two of the most intensive and complex procedures—start-up and shutdown. We can all imagine this
scenario: a relatively new operator is on shift when suddenly a tailings line starts to sand-out. In most cases, such
a scenario would have significant safety, environmental,
or production consequences—but your new operator, who
has practiced start-up and shutdown on the IDEAS simulator, immediately makes the correct decisions and your
operation continues without incident.
OPERATOR INTERFACE
The simulator allows the actual plant configuration to
be loaded into the training system, so that operators
will be trained using the same interface (including the
same logic, keyboard, and graphics) as the actual plant.
The simulator enhances the learning process by actively involving the operators and providing immediate
feedback without risk to production.

A

B
A The view from the simulator is identical to the actual DCS screen.
B A screen shot from IDEAS instructor demonstrates the easy-to-use
interface.

BENEFITS
INSTRUCTOR INTERFACE
IDEAS instructor software enables you to track individual
employee performance, including login and fault scenario
management. The operators’ performance in executing
start-up, shutdown and normal operating procedures is
assessed by tracking selected process variables (for
example, temperature, pressure, and flow).
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• T
 each plant operators safely and reliably
• H ave personnel practice intensive and complex
procedures
• Monitor trainee progress and assess performance
• Standardize and create consistent training

Success Story: Antofagasta
After experiencing an operational incident at its Los
Pelambres mine in Chile, Antofagasta PLC contracted
ANDRITZ to design and build a training system for their
concentrate and tailings pipeline operators. The pipelines
needed to be simulated in enough detail for rigorous
operator training.
The model was built using IDEAS transient pipeline
and was verified and tuned using the expertise of a
third-party PSI, who actually designed the pipeline. The
steady-state and transient results realized by the IDEAS
model were verified first against PSI design tools and
then against actual plant data.
As a result, ANDRITZ was able to deliver a one-of-a-kind
transient simulation tool that can quickly manage changes
in concentration and emulate mineral pulp batches. The
IDEAS model can also be easily converted to a fully
dynamic simulation tool. Some typical scenarios programmed into the training package included pipeline
leaking, pipeline plugging, and equipment failure.

program. The operations support center consisted of:
• IDEAS models of the pipeline and other remaining
equipment
• “Soft” version of the mine’s Emerson control system
(DeltaV) connected to IDEAS via OPC
• “Soft” version of the Emerson operator stations
• IDEAS instructor software for managing and delivering
the training
• Third-party technical school instructors delivering the
actual training to each operator
The results were very good for the first batch of operators that were trained; not only did the models comply
with the PSI verification, but the operators gained
valuable experience on a system that accurately represented the “look and feel” of the mine’s actual pipelines.
Due to natural instrument noise, the leak detectors
installed in the piping system had difficulties finding small
leaks. Nevertheless, the trained operators are now able to
react more quickly with confidence and accuracy.

In order to deliver the product, ANDRITZ built a stateof-the-art operations support center in Santiago, where
Los Pelambres operators could attend an entire training
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Realize the net best present
value on your capital project
IDEAS is the leading simulator for the mining, oil sands, and pulp and paper
industries and is becoming the standard for pipeline projects. IDEAS has
been used to help mining operations in North and South America achieve
start-ups that are faster, smoother, safer and more economical. By using
IDEAS, mining operations have realized significant savings.
SIMUL ATION EXPERTS
We can model any vendor equipment and are able to
communicate with every DCS supplier, so your operators
train on the same graphics and logic that they will use in
the actual plant.
RE ALISTIC PROCESS MODELS
IDEAS has realistic models to accurately represent your
process, based on first principles of chemistry and physics.
IDEAS allows you to model your plant or process at a
micro or macro level of fidelity, depending on your need.
SMOOTH START-UP
IDEAS catches hundreds of errors in control logic before
start-up, which means your plant achieves products on—
or ahead of—schedule.

A standardized test with approximately 300 random
questions was developed to test operator competency.
The test questions were given in three intervals, once
before any training, once after class training, then once
again after IDEAS training. The results clearly showed that
the IDEAS training made a remarkable improvement in
operator competency.
STUDENT COMPETENCY

Before any training

After classroom training

ON-SITE IMPLEMENTATION
Our personnel include experienced mining project managers who understand your industry. We travel directly
to your site to work with vendors and control suppliers
during commissioning.
RISK-FREE TRAINING
The IDEAS instructor module allows staging and operator
training to take place in complete safety, without risk to
your employees or the environment.
The data agrees. At one South American plant, operators used the IDEAS simulator to practice start-up,
shutdown, and emergency sequences in the months
prior to start-up. This allowed the operators to be
better prepared when it came to the operation of the
actual plant.
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After IDEAS training

ONGOING BENEFITS
Since IDEAS is modular and scaleable in design, many
plants continue to use the simulator past start-up for
a variety of applications, including process design and
training of new operators.
RETURN ON INVESTMENT
The IDEAS simulator acts as a virtual plant that will help
pinpoint plant production improvements and shorten
projected start-up dates. In many cases, the IDEAS
return on investment has been over 200%.

HOW SIMUL ATION WILL MAKE YOUR
PL ANT OPERATIONALLY READY

Steady-state
modeling
(HBM, etc.)

PFD and
P&ID-based
dynamic
modeling
for design
verification

Control logic
verification

Simulatorbased training

Operator
certification

Web-based
training

OPERATIONALLY READY

Success Story: BHP
BHP is the world’s largest diversified resources company,
with over 62,000 employees and contractors working at
90 locations in 15 countries. As such, when it came to
picking a simulation standard, BHP wanted the best
solution available.
That is why the company chose IDEAS as its standard for
process modeling for its stainless steel material group. The
decision was made after a rigorous competitive selection
process lasting nine months, and in the end BHP decided
that IDEAS presented the best long-term benefit.

The IDEAS simulation package possesses a number of
novel advantages over its competitors, coupled with
excellent customer service and development teams.
Process simulation is an important aspect of process engineering, which helps BHP develop process technology,
improve operational performance, and advance their
world-class projects. Not only did BHP view IDEAS as the
right tool to accomplish these objectives, but they knew
that ANDRITZ possessed the depth of resources to respond to their current and future simulation requirements.
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WHY WORK WITH ANDRITZ
For over 20 years we’ve been providing modeling and OTS services to customers
across a variety of different industry verticals, offering our customers proven
OTS solutions that enable them to achieve their operator training objectives.
We can connect our clients with any third-party DCS vendor, as well as develop
software, offer flexible commercial models, and provide technical support 24/7
thanks to our global presence.

ANDRITZ INC.
Atlanta, GA, USA
p: +1 404 370-1350
automation-sales@andritz.com
AUSTRIA: Vienna
BRAZIL:
Belo Horizonte, Curitiba
CANADA:	Nanaimo, Prince George,
Richmond, Terrace
CHILE:
Santiago
FINL AND: Tampere
INDIA:
Bangalore
USA:	Eugene, Montoursville,
Pensacola

ANDRITZ.COM
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