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Maximising performance

Increasing the on-stream factor

As a global supplier of licensed process technology and
excellent catalysts, Haldor Topsee provides clients with highly
professional technical support aimed at increasing ammonia
plant profitability and maximising the on-stream factor. With
appropriate and timely technical support, Topsoe will ensure that
potential challenges are identified and solved, thus keeping your
ammonia units operating profitably, reliably and safely.

Integrated solutions

For more than 70 years, Topsee has supplied catalysts and
technology, providing clients with either catalysts or integrated
solutions. This is the hallmark of the Topsge business model,
which integrates all aspects from fundamental research and
development to practical implementation.

The synergy between technology and catalyst is crucial to

the optimisation of plant performance. Topsee’s extensive
knowledge of catalyst behaviour and process design combined
with industrial experience provides a strong knowledge base
and process understanding. This forms the foundation of our
superior technical support.

Know-how and new designs

When Topsee provides solutions for ammonia plants, these are
designed individually to meet clients’ needs and requirements.
No two ammonia plants are identical — and no two support
requirements are the same. As your supplier of technical
support, Topsee understands your operation and how to
improve it.

Through a constant research and development effort, Topsee
ensures that catalysts and processes are continuously
improved, thus keeping your operations up-to-date.

Diagnostic tools

To provide clients with excellent technical support, Topsee
has at its disposal a full range of equipment and modelling
tools to diagnose the most complex problems as well as
extensive experience in catalyst behaviour under a wide range
of conditions. Combined with our process, mechanical and
instrument engineering know-how, this forms the basis of our
advisory services and operational assistance.
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The plant cycle

Topsee support throughout the plant cycle

Start-up assistance

—

Turn-around assistance

Topsge technical support

Topsee’s technical support comprises the entire life span of the
ammonia plant — start-up, optimisation and turn-around:

- loading, activation and commissioning of catalysts
- support for plant performance optimisation

- troubleshooting of ad-hoc issues

- turn-around assistance

- training of engineers and operations personnel

- sale of proprietary spare parts to Topsee plants

Start-up assistance

Correct execution of plant start-up activities is crucial for
obtaining good plant performance. Topsee possesses in-depth
knowledge in this field which enables efficient and smooth
start-ups for our clients.

Catalyst support

Prior to catalyst installation and start-up, Topsee provides
detailed guidelines, advice and feedback on specific plant
procedures.

Topsee also supplies on-site technical support for catalyst
loading and activation, ensuring optimum plant performance
during operation. Topsee has developed proprietary loading
techniques for steam reforming catalysts called SpiraLoad™
and for synthesis catalyst called Showerhead, both available to
clients during catalyst installation. Topsee’s advanced on-stream
hydrogen analyser is used for critical catalyst activations using
the TopSafe™ concept.

li Optimising operations

Knowledge transfer
Well-trained personnel with the necessary know-how of plant
operation and maintenance is the key to a successful operation.

Through customised training materials and programmes based
on the needs of your organisation, Topsee offers clients a wealth
of knowledge. Topics include catalysis, process optimisation,
material science and good maintenance practice.

Optimising operations

Through regular site visits, Topsee experts ensure a continuous
dialogue with clients, enabling a quick response to any needs,
concerns or arising challenges. Site visits also provide the
opportunity to review the operation regularly.

Training of client representatives at the Topsee training center
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Ammonia catalyst simulation — measured vs. simulated temperatures
Advanced simulation tools are used to optimise performance and determine remaining catalyst life

Plant performance analysis

Based on our vast knowledge of catalysis, Topsee has
developed sophisticated in-house computer tools using our
kinetic models and heat/mass balances. Using these tools,
Topsoee engineers perform an analysis to identify opportunities
for process improvements and potential bottlenecks. Plant
operating data provide the basis for specific guidance on
performance upgrading and estimations of remaining catalyst
lifetime for better planning of catalyst replacements.

Plant performance analyses may also include reformer surveys
to balance the reformer and enhance reformer performance.
Plant performance studies often result in reduced energy and
utilities consumption and increased throughput.

Troubleshooting

If a Topsee plant or Topsee catalyst faces serious challenges
during operation, Topsee specialists take immediate action

to assist clients in stabilising operations. Topsee has vast
theoretical and practical experience, and Topsoee specialists
may be called in on short notice for on-site troubleshooting and
subsequent root cause analysis.

Topsee offers technical troubleshooting as well as cost-benefit
analyses and risk management in order to find the optimal
solution.

Any challenges arising from process, mechanical, instrumental
or electrical issues are swiftly addressed through the Topsoe
technical support network.

Revamp opportunities

If a client is considering a revamp or wishes to adjust the
ammonia plant performance for changed feed specifications,
Topsoe can perform a detailed analysis of the plant’s
performance. This includes plant visits in order to monitor the
plant and collect operational, feedstock and product data, all
forming the basis for our recommendations regarding revamp
opportunities.

Turn-around assistance
A turn-around must be handled efficiently in order to minimise
the down time and to ensure plant reliability for the next run.

Topsee offers technical and practical advice in the planning

of turn-arounds, and during the actual turn-around Topsee
specialists may be on site for assistance. At catalyst end-of-run,
we advise clients in procedures for unloading and disposal of
the spent catalyst.

Throughout turn-arounds, Topsge offers support for efficient
inspection, maintenance and evaluation of critical equipment
such as primary and secondary reformers, waste heat recovery
sections, boilers, refractory, instruments, valves, rotary
equipment and converters in Topsee plants.



State-of-the-art TEM microscope available for catalyst research
and troubleshooting

Analyses for life-time assessment

Through catalyst samples collected during shutdown, Topsee’s
laboratories test and evaluate catalyst performance and poison
levels. This knowledge is used to further optimise coming
catalyst loadings and operations.

Our metallurgical specialists can perform metallurgical
investigations such as microstructure examinations which
include evaluation of creep conditions, high temperature
damage, determination of welding defects and other high
temperature corrosion phenomena.

Spare parts

A wide range of spare parts support clients’ needs for planned
maintenance work or unforeseen situations. On clients’ request,
spare parts may be installed in connection with a visit by our
experienced engineers.

Topsee offers to supply our clients with a wide range of spare
parts for our proprietary equipment that may be needed during
an upcoming turnaround. When acquiring these spare parts
through Topsee, our clients receive the latest improvements to
ensure the best performance.

Catalyst in TEM microscope

Our support - available to you

Topsee technical support is available to all clients using Topsee’s
technology or catalysts, either on an ad-hoc basis or on a
contractual basis.

Topswee’s technical support is available 365 days a year. As a
Topsee technical support client we will provide you with direct
contact details, making available the assistance of more than
50 engineers dedicated to technical support, backed by the
expertise of the entire Topsge organisation. Topsee’s experts
supply troubleshooting with day to day response. In urgent
matters which require site visits we readily put our expertise at
your doorstep.



Haldor Topsge - your partner in business

Topsee has been a family driven company for more than 70
years. This has ensured a stable development and stringent
focus on the strategy to develop the best catalyst and
technologies in the world. Topsee has a long-term commitment
to the market, providing customers with excellent service.

When working with Topsee, you will benefit not only from our
commitment to catalysis, but also from our broad scope of
supply. Topsee’s business areas include the refining industry,
sulphur management and flue-gas cleaning and production of
ammonia, ammonia and methanol.
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The Topsee business model is unique, integrating all aspects
from fundamental knowledge to practical implementation to
achieve optimum performance of our catalysts and licensed
technologies. The synergy between research and development,
process design, engineering, catalyst production and sales
forms the basis of the continuous optimisation of our catalysts
and technologies.

With Topsee you will have a highly competent and reliable
partner for today and for the future. We are known for our
commitment to catalysis — a commitment we share with our
clients.
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Haldor Topsee A/S - Nymgallevej 55 - 2800 Kgs. Lyngby - Denmark
Tel. +45 4527 2000 - Fax. +45 4527 2999 - www.topsoe.com
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The information and recommendations have been prepared by Topsee specialists having a

thorough knowledge of the catalysts. However, any operation instructions should be considered to H A L D O R TO pSDE
be of a general nature and we cannot assume any liability for upsets or damage of the customer’s

plants or personnel. Nothing herein is to be construed as recommending any practice or any

CATALYSING YOUR BUSINESS
product in violation of any patent, law or regulation.




