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Welcome

By Dean Jones, Executive Vice President of Modeling and
Simulation at Hyperion

In this edition

Hyperion is the leading independent process
modeling and simulation solutions provider. We
present a broad range of lump-sum turn-key
solutions and services to the Oil and Gas,
II. Operator Training Simulators Petrochemical, Chemical, Polymer, and Power
Generation industries. We offer to our customers:

I. Do I need dynamic simulation?

III. Lube-Oil operator training simulator

+ Complete operator training simulator systems
using market-leading technology based on first

V. Tips, Tricks and Trivia principles.

+ Engineering studies of plant behavior, including
safety and controllability studies.

IV. Dynamic simulation study for compressors

VI. Focus on Pune Office

+ Support and maintenance of installed simulation
systems worldwide.

Our capabilities and experience enables us to deliver
a high return on investment at low risk while
generating value in engineering and operations
analysis.

With our solutions and services, we enable our
customers to:

+ Identify and eliminate issues during the design
stage, long before actual construction of the
plant .

+ Achieve a quicker start-up, while reducing
downtime and off-spec product.

Hyperion Modeling Solutions

+ Maximize throughput, explore alternative
options and optimize plant performance during
operations.




Modeling Solutions

I. Do I need Dynamic Simulation?

A typical steady-state simulation is necessary for plant design.
This can be used to explore alternative designs and generate
heat and mass balances. However, there are limitations as it can
only provide a snapshot of the plant, rather than its behavior
over time.

With dynamic simulation, one may obtain information about
plant controllability and the process reaction to various
disturbances. For this reason, dynamic simulation requires
much more detail and effort than steady state simulation. As an
example, flow in dynamic simulation is a function of pressure
gradients and pipe-resistances rather than a thermodynamic
calculation under certain specifications. Thus, full information
about controllers and valves is required.

In conclusion: Perform steady state simulation and determine
the base plant design. Perform dynamic simulation of the main
process areas and verify controllability and operability under
abnormal conditions.

II. Multi-purpose Training Simulators

Dynamic Models

Instructor or
Engineer

Replica of
Control System

Processes have become complex as a result of increasing
energy integration and plant automation. On one hand this
ensures smoother operation with fewer upsets, but on the other
the plant’s personnel do not encounter many abnormal
situations and programmed shut-downs to acquire and maintain
experience.

With a dynamic simulator, operators are trained before plant
start-up; new employees can be introduced to the process
before starting to operate the real plant.

An operator training simulation system typically consists of (i)
a number of dynamic process models describing the plant
behavior as a function of time, (ii) a complete copy of the
distributed control system (DCS) and the emergency shutdown
system (ESD), including a series of operator consoles, and (iii)
the instructor/engineer station, used to control the simulator
and the training sessions. Hardware and software must
communicate seamlessly.

Such a system, can be used to simulate a small plant area or an
entire plant, where tens of thousands of input/output DCS and
ESD signals are exchanged between software (dynamic
models) and hardware (DCS equipment).

To summarize the uses of a full-scale dynamic simulator
system:

+ At the end of the plant-design phase, a dynamic simulator
can be used to check overall controllability, reliability,
and the adequacy of design for special operating or
transient conditions (start-up, shutdown). This can be
done much more efficiently at this stage, rather than after
the plant has been constructed.

+ Before start-up of the real plant, a dynamic simulator is
used for testing the DCS functionality, reviewing
automation sequences, and the clarity/quality of the
graphics .

+ Throughout the plant lifecycle, a simulator can be used to
train operating crews, resulting in fewer operating errors
and quicker and safer startups and shutdowns. This also
improves plant reliability due to the better response of
the operators to abnormal situations.

+ Further, a simulator can be used by engineers to
understand the plant’s behavior over time, to evaluate
control strategies and to ensure the continuous
improvement of plant operating procedures. Different
operating modes can also be tested to ensure the
throughput/quality optimization.

Hyperion’s OTS group has a solid track record in delivering
multi-purpose, high fidelity, real-time simulation systems
that are custom-built to match the dynamic behavior of
plant units and their associated control and emergency
shutdown systems.

III. Lube-Oil operator training simulator

Earlier this year, Hyperion successfully concluded the site
acceptance tests for two full-scope operator training simulators
at Yanbu and Jeddah lubricants refineries of Luberef in Saudi
Arabia.

The scope of Hyperion’s solution included:

+ High fidelity process models for the vacuum distillation,
propane de-asphalting, furfural extraction, catalytic de-
waxing, hydrogen, and utility units.

+ Simulation of the plant’s emergency shutdown system.
+ Instructor and field-operator stations.

+ Integrating the simulator components with a Yokogawa
CENTUM CS3000 distributed control system.

¢ Turn-key responsibility for hardware and software
procurement.

+ Delivering documentation and end-user training.
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Hyperion delivered the two simulators , using a phased delivery
approach. The Yanbu system was delivered first and was also
used for early training of Jeddah plant operators. One of the
highlights was the support gained from the simulator to achieve
the Jeddah plant migration from PLCs to DCS via hot cut-over.

Our choice to work with Hyperion has been excellent. We have re-
ceived a state-of-the-art simulator, based on the latest commercially
available technology, while the project was delivered as planned and

within budget. We are most impressed with the abilities of the Hype-
rion team and their flexibility to ensure the project was successful.

Mansour Al Dighaithir, Central Engineering Manager at Luberef

IV. Dynamic simulation study for compressors

Hyperion has successfully completed an engineering-grade
dynamic simulation study for Fluor Mid East Limited. The aim
of the study was to verify the new compressor anti-surge
protection systems and the performance of the overall load-
sharing and control systems. In addition, the results of the study
were used as a first step in understanding the operation of the
equipment well in advance of commissioning. The study was
unusual in that the expansion project included:

¢+ New LP and MP compressors to operate in parallel with a
similar number of existing machines of different capacity
and design philosophy

+ New feed gas compressor trains to operate in parallel.

The study investigated the performance of the new plant and the
potential impact on the existing plant equipment. Due to the
large number of possible combinations of operation, 60
scenarios were studied.

These dynamic studies help to predict how the new and existing ma-
chines will interact and allow anti-surge and load sharing considera-
tions to be taken into account during the design stage of the project.
The predictions of the dynamic simulations also provide valuable refer-
ence data for start up and commissioning of the machines. Fluor se-
lected Hyperion due to Hyperion’s proven experience in this area.

Working together, the Fluor and Hyperion team were able to verify the
performance of the equipment within the project timeline. Hyperion
was able to be flexible in meeting all our needs and meet the chal-
lenges of a demanding schedule in a very professional manner.

Steve Flood, Home Office Manager at Fluor

V. Tips, Tricks and Trivia — by Dr. M. S. Gawkie

. Why do you need component slate changes in simulators?

The typical reason for changing the component slate between
different areas in the same simulation is a conscious effort to keep
the number of components used in the simulation streams at a
minimum. This is done to save CPU time and achieve faster
convergence for a steady state simulation or better performance
(e.g. a larger simulation-to-real time speed ratio) for a dynamic
simulation.

The CPU required per flash calculation is a strong function of the
number of components because of the mixing rules used in typical
thermodynamic calculations. It should be noted that for a dynamic
simulator where flash calculations are repeated in every time step,
the CPU burden is much more than in the case of steady state
simulations.

The next time that you try to prepare a dynamic model of a gas
compressor with 400 components, please spend the time and
change the component slate.

Another reason for changing the component slate is the ability to
use different and more accurate thermodynamics for each process
area. You may be able to use equation of state for natural gas
streams, but a different thermodynamic method should be
considered when dealing with aqueous streams.

. What happens to vodka in Siberia? Will it freeze ?

Find out in the next edition as Dr. M. S. Gawkie travels there!!.

Have you got a question about dynamic process simulation? Do you
need information about operator training simulators?

Please send us your queries to info@hyperionsystems.gr

VI. Focus on the Pune group

Most of the modeling and simulation group engineers are located
in Nicosia (Cyprus), Athens (Greece), and Pune (India). Hyperion
Systems Engineering India has just celebrated its five year
anniversary.

The Indian office has more than 20 full time employees. It is not
just a high value
execution center; it is the e =
MaSS locomotive, isamns
forming an integral part

in Hyperion’s strategy.
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It allows us to offer
clients engineers with
the approprite
experience for each
project.

It is active locally, with
contacts to the local
Chemical Engineering
School.
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Contact Information

For further information about our services,
please contact us at sales@hyperion.com.cy,

CYPRUS OOO H i SRESSI% i ing (RUS)
. o . yperion Systems Engineering
Hype“"“l\?.y stems Engineering Limited 4" Dobryninskiy Side Str, BId.8, Office C-1103
imeli Court, 1st Floor,

. . 119049 Moscow, Russia
41-43 Agiou Nicolaou Street, ) >
CY-2408 Nicosia, Cyprus Telephone: +7495.5040477 Fax: +7495.5040478

Tel: +357.22.840700, Fax: +357.22.590009

BAHRAIN
Hyperion Systems Engineering Co. W.L.L.
UNITED KINGDOM Diplomat Tower, Building 315, 9th Floor, Office # 905,
Road 1705, Block 317, Manama, Diplomatic Area,
Kingdom of Bahrain
Tel: +973.17.531270, Fax: +973.17.531271

Broner Metals Solutions Limited

Broner Metals Solutions

INDIA
1, Century Court, Tolpits Lane, Hyperion Systems Engineering (India) Private Limited.
Watford, WD18 9PT, United Kingdom Gandhi Empire, Plot No 2, S. No 595/1
Tel: +44.1923.65200, Fax: +44.1923.816456 5th Floor, Sareen Estate,
e-mail: sales@bronermetals.com Kondawa Rd, Mouji Munjeri
web site: www.bronermetals.com Bibeadi, Pune - 411040, India

Tel: +91.20.39845800, Fax: +91.20.39845900

GREECE
Hyperion Systems Engineering SA
10-12 Doryleou Street, 3" Floor,
GR-11521, Athens, Greece
Tel: +30.210.8704900, Fax: +30.210.6433368

Feedback

Please send any comments to the editor:

— . Visit our website for more information
c.stephou@hyperionsystems.gr
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