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Topsee’s HydroTech™
— the optimal solution

HydroTech™
— efficient hydroprocessing

Refineries around the world are striving to meet ever-increasing
demands for cleaner fuels while ensuring cost-efficient
operations. Haldor Topsee’s HydroTech™ solutions for
hydroprocessing offer refiners the opportunity to meet these as
well as all legislative requirements when producing clean fuels.

HydroTech™ includes a broad catalyst portfolio and advanced
innovative hydroprocessing technologies which are supported
by consultancy services from Topsge’s experienced engineers.

Using our extensive knowledge of hydroprocessing we are able
to design optimal operation conditions and catalyst loadings,
thereby minimising investment costs and utilities consumption.

Technology portfolio
Topsee’s HydroTech™ consists of the following technologies:

- ultra-low sulphur diesel production

- hydrotreating of oil fractions from naphtha to resid

- hydrocracking of heavy oil fractions

- dewaxing of diesel

- aromatics saturation

- Topsoee’s Aroshift process

- colour control

- hydroprocessing of renewable feeds — co-processing or
stand-alone — for gasoline, jet fuel and diesel production

Topsee can assist you in all aspects of hydroprocessing
technology including design of grassroot hydroprocessing units
as well as revamps of existing units. Topsee’s suite of products
include engineering, catalysts, reactor internals and optimisation
services.

Client benefits
HydroTech™ offers clients a number of benefits which can im-
prove operations and increase overall plant efficiency, such as:

- tailor-made solutions that meet your production objectives
and product requirements

- solutions rooted in Topsee’s extensive know-how resulting
in innovative and cost-effective hydroprocessing units

- lowest energy and utility consumptions

- support for continuous performance optimisation

- access to Topsee for troubleshooting and other technical
services

- single-point responsibility: Topsee supplies basic
engineering, catalysts, reactor internals, start-up assistance
and performance evaluation
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Advanced reactor design

Superior catalysts

World class consultancy

HydroTech™

Safe operations

Cost-effective solutions

HydroTech™

HydroTech™ offers you an integrated range of know-how,
products and services.

World class consultancy
The Topsgee approach is to supply you with optimised solutions,
which are:

- technically feasible with lower operating and investment
costs compared to alternative designs
- safe to operate and easy to maintain

A significant part of the decisions influencing the final project
costs are made in the early design phase. We prefer to initiate
the dialogue with our clients as early as possible in the pre-
planning stages. It is our experience that this results in optimal
cost-efficiency.

Although the license and basic engineering fee only constitutes
a fraction of the total project cost, more than 80% of the total
project cost is defined by decisions made by the licensor during
the basic engineering phase. The remaining 20% of the total
project cost is influenced by decisions made in the detailed
engineering phase or during engineering, procurement and
construction (EPC). Early licensor selection is thus important to
acheive the full benefit of utilising a licensor.

Optimisation services

. Innovative process design

Cost-effective solutions

Topsee’s solutions are tailor-made to meet our clients’ needs
and product requirements. Our expertise is important when
determining which parameters and product specifications
determine the process design.

By right-sizing the unit and designing it at the minimal pressure,
a substantial reduction in the investment cost is obtained and
operating costs are reduced. Topsee may perform a range of
studies to determine the optimal conditions such as:

- process calculations based on feedstock specifications

- analysis of the feed in Topsee’s laboratories and testing to
select the optimal catalysts

- data collection from existing units and possibly test runs

Flexibility in basic engineering

Topsee is flexible regarding the scope of work of the basic
engineering package, which may range from simple reactor
packages to basic engineering packages according to our
clients’ needs.



The BRIM™ catalysts
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The first generation BRIM™ catalysts were introduced in 2003 and the second generation BRIM™ products

were launched in 2009.

The BRIM™ catalysts exhibit superior activity and stability compared to competitive products in both industrial

units and third party benchmarking pilot plant testing.

Superior catalysts

Topsoee’s wide catalyst portfolio enables the design of catalyst
loading systems for any feed ranging from naphtha to resid
hydrotreating.

Through in-house pilot plant testing and extensive data
collection from industrial operations, Topsee has a vast
database of the reactivity for practically any feedstock. This
ensures that Topsee can design the optimal catalyst loading
for clients’ reactors according to feedstock and product
specifications.

Furthermore, the catalyst type is selected to ensure the most
profitable use of hydrogen and minimise product give-away. A
suitable grading is selected to prevent pressure drop build-up
and to remove contaminants in the feedstock.

Process design and advanced reactor design
Through innovative ideas from our development team, all
aspects of reactor design are continuously improved:

Catalyst loading

The catalyst loading is designed in order to maximise catalyst
lifetime, for instance by adjusting the number and size of beds to
the feedstock reactivity.

Reactor internals

Topsee’s reactor internals are based on a flexible and patented
design, allowing easy installation and maintenance in any
reactor.

Topsoee’s reactor internals significantly improve operations as the
reactor internals can handle varying conditions during reactor
start-up and throughout the catalyst cycle. All reactor internals
are designed using advanced in-house computer models based
on cold-flow modelling.

Topsoee designs and supplies reactor internals in order to ensure
quality, and the custom design ensures optimal performance.
Topsoee’s mechanical engineers will assist you during the
installation of the reactor internals on-site.

Innovative process design

Topsee’s market experience as well as our R&D activities ensure
that we are constantly ready to meet the market’s changing
demands, supplying innovative processes for today and the
future.

Topsee was one of the first market players to introduce ultra-
low sulphur diesel catalysts and processes, and significant
resources are dedicated to Topsee’s renewable fuel technology,
which is considered market leading.
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Topswee assists you during the entire HydroTech™ project
from the first ideas and feasibility studies, through the de-
sign phase to operation. In the early project phase, Topsee
can help guide your decisions, saving valuable time and
money. After the basic engineering phase, Topsee acts as
consultant including shop inspections etc. to confirm that
the units meet all specifications and requirements. This
ensures smooth start-up with no delays to make on-spec
products. Topsee assists in the optimisation of the project
in order to continuously improve your bottom line.

Optimi-
sation
services

Perfor-
mance
test run

Pre-
feasibility

Commissioning Feasibility

Licensor
selection

Studies
(revamps)

Basic Feed-
engine- | stock
ering

Optimisation services Revamp studies

At Topsee, we value our long-term relationship with our clients. If you are considering a revamp to increase capacity or if
Therefore we provide a range of optimisation services which you wish to adjust plant performance for changed product
ensure that the operation of the plant continuously improves the specifications, Topsee can perform various revamp studies. This
client’s bottom line. may include a test run in order to collect operational, feedstock

and product data to form the basis of our study.
Catalyst performance
HydroTech™ includes detailed performance evaluations of the
catalyst performance and end-of-run predictions, which help our
clients schedule the next catalyst replacement.

Plant performance analysis
Plant visits are conducted to discuss the catalyst performance
and any technical topics of interest.

Feedstock tests

Clients may also have their feedstock tested in Topsee’s
laboratories in order to determine the benefits of changing to a
new catalyst or new operating conditions.

Catalyst analysis

We recommend that clients collect samples of the spent catalyst
which we can analyse for catalyst poisons. This data is then
used to optimise the next catalyst loading.



Tops@e - your partner in business

For more than 70 years, Topsee’s focus has been to develop
the best catalysts and technologies in the world. We have a
long-term commitment to the market, providing customers with
excellent service.

The Topsee refining portfolio

When working with Topsee, our clients will benefit from our
long-term involvement in the refining industry and our broad
scope of supply. In addition to our technology and catalysts for
hydrocracking and hydrotreating, Topsee has developed other
related refinery technologies such as

- hydrogen production
- sulphur management (WSA and SNOX™)
- NO, reduction (SCR DeNOx)
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The Topsee business model is unique, integrating all aspects
from fundamental knowledge to practical implementation

in order to achieve optimum performance of our licensed
technology.

Topsee’s HydroTech™ provides our clients with state-of-the-
art technologies for maximum profitability. We pledge to be a
competent and reliable partner for today and for the future.
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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.




