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Temperature Engineered Solutions

Services

Complete service packages for your project sucess

The Endress+Hauser service philoso-
phy, dedication, process knowledge
and technical expertise are what sets
us apart.

With our global workforce of over
2,000 seasoned experts, we deliver
outstanding service and meet your
most complex project requirements
from start to finish, always with the

aim to optimize your operations and
plant performance.

From help desk support to request

for quotation, from commissioning

to start up and from maintenance to
calibration to replacement: All project
phases are handled by an international
team of experts, adhering to the same
global standards and equiped with the
same tools and skills.

We support you with open communi-
cation and transparency to bringing
projects to completion in time and on
budget.

Regardless of your industry, the size
of your project or location, our service
is tailored to your needs, taking into
consideration the project variables to
deliver the best solution for success.
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Engineering & Consulting

Temperature monitoring is a challenging mission when
process conditions are extreme, where many obstacles can
interfere with the temperature probes, when special mate-
rials are needed and special design is mandatory.

Accurate and reliable temperature measurement is the
result of a multitudes of factors, including correct instru-
ment design, sensors, support structures, wiring, electron-
ics and installation. Endress+Hauser supports you through
a continuous consulting relationship from the the early
project phases, through on-site plant surveys, drawings,
and flexibility on the solution design.
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Project process coordination is becoming increasingly
complex and challenging. Projects with custom solutions
for temperature measurement in particular require a higher

degree of coordination between customer, manufacturer and
suppliers.

Project management

Endress+Hauser offers seamless project support with
dedicated and experienced project teams at your service
worldwide.
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Calibration %

Regqular calibration is essential to keep the instrumentation
controlling your critical processes in spec.

Endress+Hauser offers a full range of timely, traceable, and
cost-effective calibration services for your instrumentation
equipment that covers on-site verification tests, accred-
ited laboratory calibrations, certificates and traceability to
ensure compliance.
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Tests & Certifications
When it comes to international, national or specific stan-

dards applicable to instrumentation, Endress+Hauser fulfills

any requirement related to product design, manufacturing,
tests and commissioning.

Certifications can be issued for the complete sensor, indi-
vidual parts, or the complete measuring chain, saving you
time- and cost-consuming tasks necessary for the plant
certification.
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Maintenance

Maximizing your unit's uptime, safety and product quality
while reducing operating expenses is the recipe for success-
ful opeartions. Proper maintenance planning, from inspec-
tions to preventive services including replacement parts, are
major contributing factors.

Endress+Hauser products are designed for maximum dura-
bility and easy maintenance. Modular configurations allow
for flexible and efficient exchange of worn out parts.

Installation & Supervision

Endress+Hauser qualified personnel is there to assist you
during installation, supervision and beyond, putting all its
know-how at your disposal with in-depth product and ap-
plication knowledge, outstanding team management and
time and cost effective planning.

And because we understand that greenfield projects,
turnarounds or revamps are complex enough as they are,
our installation and supervision services for temperature
engineered solutions are available in three easy packages:

= Standard package
= Extended package
= Advanced package

Depending on your requirements, we will help you select
the right solution for your needs, saving you time, cost and
effort.
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Standard Package

The Standard Package for Installation and Supervision includes the following services:

Activities and descripion

Installation

Supervision

Safety checklist
(safety requirements checked and agreed on)

AN

v

Standard Operating Procedure

Entrance document management

Safety courses attending

Safety document sharing

SIS SN [N

SIS SN[

Standard and Special PPE procurement
Endress+Hauser provides required PPE for its
personnel. Please advice for special requirements.

AN

v

Qualified personnel
Special activities need qualified personnel with the
necessary certificates or licenses

Endress+Hauser ensures
qualified personnel

Endress+Hauser checks
certificates or licenses of
qualified personnel

Clear addressing of activities between involved parties

v

v

Installation Gantt chart

Endress+Hauser provides

Endress+Hauser supervisor

the Gantt chart checks the Gantt chart
Installation Equipment and Tools check v v
Visual inspection of packaging and devices v v
Optional functionality test
When applicable (e.g. long periods between production v v
and installation) an optional functionality test will be
performed before the installation starts
Work permit compliance
Endress+Hauser personnel follow the requirements v v
stated on the work permits and comply with any other
information given by the responsible personnel
Site inspection
Site and reactor inspection is necessary before any v v

activity starts (operated by Endress+Hauser)

Dye penetrant liquid test

Endress+Hauser will inform about which welds may
require a mandatory dye penetrant test to ensure a
proper installation

Endress+Hauser supervises
the activities required

Endress+Hauser supervises
the activities required

Device Support frames

EndresstHauser supervises

4 s .
Installation and inspection of the support frames the activities required
Mounting and visual check of the device v Endress+Hauser supervises
Perform the activities according to the operating manual the activities required
. . . . Endress+Hauser supervises
Probe installation, routing and sensor cabling v the activities required
Functional and wiring test v EndresstHauser supervises
unctionafandwiring tes the activities required
At the end of the installation Endress+Hauser v v

executes a final inspection with the end-user/customer
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In addition to the items included in the Standard Package, the Extended Package offers the following:

Extended Package

Activities and descripion Installation Supervision
Loca.tion ThermaI'Test LTT ’ ' v Analyee results
(on iTHERM MultiSens 3D configuration)

Diagnostic features training v v

Loop test (when applicable) v Analyze results

Hydrostatic/pneumatic pressure test

Analyze results

Analyze results

Helium leakage test

Analyze results

Analyze results

PMI test

Analyze results

Analyze results

Volumetric non-destructive test (x-ray or ultrasonic)

Analyze results

Analyze results

Dye penetrant liquid test (to perform and sign)

v

Analyze results

In addition to the items included in the Extended Package, the Advanced Package offers the following:

Advanced Package

Activities and descripion Installation Supervision
Training on the job - How to install the devices v v

System connection to purging lines v Analyze results
Device fittings integrity check v Analyze results
Training on the product and /or accessories v v

Sensor(s) calibration on site is subject to product type v Analyze results

n At your service

The Endress+Hauser Installation and Supervision services are designed to
meet all your requirements and adapt to all project constellations:

= QOur Installation offering aims to provide a complete service from the
first site inspection to the final product installation with a turn-key

approach.

= The Supervision package provides a complete service from the first site
inspection to the final product installation by supporting and leading

third party companies during the installation.
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Nothing left to chance Endress+Hauser Installation and Supervision packages include preparation, training, tooling,

equipment, documentation and reporting.

Preparation Project success roots in good preparation.
Endress+Hauser experts set up a preparatory meeting
(on-site, via telephone or videoconferencing) with you and/
or third party companies to discuss and prepare planning
for the following items and steps:

= Kick-off meeting on-site with end-user, third party
company and Endress+Hauser.

= Endress+Hauser personnel will participate in any
required safety trainings according to customer or legal
requirements in addition to our own standards.

= Personal Protective Equipment (PPE)

= Endress+Hauser provides the list of activities in which
project responsibilities and ownerships are clearly
defined.

= Endress+Hauser provides a Gantt chart that allows the
customer to best schedule the activities.

Tooling and equipment are an essential part of every
installation operation. In order to make the process as
streamlined and efficient as possible, Endress+Hauser of-
fers service packages that provides the necessary tooling
and constultancy for every situation.

The supervision service includes consultancy on the tools
needed for the different activities.

When opting for the Endress+Hauser installation service,
all the necessary tooling is provided.

= Endress+Hauser provides the tooling package necessary
for a time- and cost-efficient installation

= The right tooling for installation ensures the quality of
the installed devices and the process equipment

= The right equipment for testing guarantees the best
performance of the installed devices

Note: Depending on the region, some tools, equipment or
services may not be available, such as:

= Scaffolds, fixed or mobile platforms, basket lift, etc.

= Transportation and lifting equipment (e.qg. forklifts,
cranes, etc.)

= TIG welding machine including accessories (e.g. gas
cylinders)

= Equipment for non-destructive tests (NDT)

= QOperators licencesed according to some particular re-
gional norms

For details, please contact your Endress+Hauser partner.

Training Hone your staffs’ professional skills and increase
your process efficiency. Endress+Hauser offers industrial
training that corresponds to your business requirements
and matches your employees’ schedules.

Our instructors are seasoned professionals with expert
product knowledge and years of real-world experience in
measurement.

The service includes device installation and maintenance as
well as in-depth product and accessories training.

Professional documentation and reporting provides a
traceable record of any activity performed on-site, including
but not limited to:

= Engineering documentation
(wiring, assembly drawings, third-party documents, etc.)

= Endress+Hauser Standard Operating Procedure for
Health and Safety

= Relevant Endress+Hauser documentation (operating
manuals of relevant tools and equipment, technical infor-
mation, safety instructions).

Depending on the package level, the documentation and
reporting will include the items listed on the next page.
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Professional documentation and reporting items for handover

Standard Package

During the installation and supervi-
sion on-site, Endress+Hauser techni-
cal personnel will generate the
following documents:

= Kick-off meeting report

= [nspection report

= |ist of activities report

= Gantt chart

= Status of work in progress report
= Test reports

= Site acceptance test report

= End of activities report

= Deviation list report

Benefits at a glance

= Endress+Hauser service relieves you from additional
work while safeguarding the highest quality and safety

standards.

= All service activities are subject to a gapless documen-
tation process for a full service history.

= Support in identifying and planning the resources

required for installation.

In addition to the documentation
provided with the Standard Package,
the Extended Package includes the
following documents:

s Kick-off meeting report

= [nspection report

= | jst of activities report

= Gantt chart

= Status of work in progress report
= Test reports

= Site acceptance test report

= End of activities report

= Deviation list report

In addition to the documentation
provided with the Extended Package,
the Advanced Package includes the
following documents:

= Kick-off meeting report

= [nspection report

= | jst of activities report

= Gantt chart

= Status of work in progress report
= Test reports

= Site acceptance test report

= End of activities report

= Deviation list report

= Sensor(s) calibration certificate
= Tightness check report
= Diploma of training on accessories
= Diploma of training on how
to install Endress+Hauser
thermometers

= Endress+Hauser consulting services ensure optimum
efficiency during the installation process.

= Traceability of all the activities performed on site,

providing the proper documentation and facilitating the
lifecycle management of instruments installed.

= |nstrumentation information is safely stored with

Endress+Hauser and accessible to customers world-

wide, 24/7.

= Early involvement helps prevent unexpected events

that may cause costly project delays.
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Online configurator

Digital tool: A few easy steps from technical specification to

fully documented configuration

Efficiency starts with your engineering needs: Whether
your are seeking to replace or upgrade your unit instrumen-
tation during turnaround, looking for spare parts, service
support or designing large-scale projects, Endress+Hauser
helps you every step of the way. We believe that you should
get the information you need, when you need it.

24/7 availability Timezones and work shifts should be
no obstacle. Our free web-based service for quick and easy
product configuration is accessible anytime and from any
online device.

Select, configure, print The tool enables you to select,
configure and print a configuration summary of all our
available standardized temperature measurement devices,
assemblies and accessories, including iTHERM MultiSens
multipoint solutions.

Online configurator

—
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ITHERM Multisen... Prod-fime (days) 2 I
Tissarss

™

Required

010 Approval:

020 Insert Design:

025 MultiSens Version Design:

030 Installaion Design:

050 Number Measurement Points:

060 Inner Diameter Nozzle ID:

070  Process Connection TypelSize: |
0% Process ConeconFacin: ’

110 Individual Thermowells:

120 Sensor Type;Diam. Material;Me...

130 Sensor Execution:

Additional Information
140 Connecting Cable:

ign, ready

aaaaaa fing themovel
+ Spa Gas.

150 Standard; Class:

+ Measuring range.
Total [} - Resistanco insert RTD) 20010600 °C (32810 1112°F)

The free online tool offers guided instrument configuration
and is available 24/7 on www.endress.com

Looking for a quick spec sheet? We have developed our
device configurator to be a relief to your operation.

It offers a time-saving way to ensure a perfect match be-
tween your specific requirements (e.g. process connections,
sizing parameters, materials, electrical connections) and
our standardized offering.

From configuration to quotation All relevant technical
information and documentation is always a click away.
That way your information loop from specification to
quotation is transparent and streamlined.

Flexibility and individualization In the event that
your application requires a tailor-made configuration
not directly covered by the standard offering, the global
Endress+Hauser sales organisation is at your service.

\/ Quick selection, easy configuration The

Endress+Hauser online configurator is a free
service providing a comprehensive, feature-rich
platform to engineers, operators and project
managers.

From product selection it is just a click away:
The ‘Configure’ button on every product web page
brings you straight to the configuration interface.

Benefits at a glance

m 24/7 free online accessibility

= Guided application and product selection

= Guided product configuration

= Quick configuration summary (PDF format)

= Quick and transparent quotation

= Option of special engineering and individualization
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IPLOM

Iplom SpA is an italian oil refining
company located near the Metro-
politan City of Genoa. With a maxi-
mum production capacity of 1.89
m tons per year, Iplom produces
bitumen, diesel oil for automotive
and fuel oil with a very low sulfur
content.

“Thanks to reliable temperature
measurements we are now able to
guarantee the safety in the catalytic
reaction process for the entire life
cycle of the catalyst (24 months

or more). The device's diagnostic
chamber enables us to promptly
detect any anomalies and better
plan future interventions.

The solution from Endress+Hauser
is a true gain in terms of safety and
yield.”

Stefano Galli
Instrumentation and analysis
Iplom SpA

Iplom enhances catalyst life,
process safety and efficiency

Temperature profile monitoring of the catalyst bed

Solutions for the oil & gas industry

Iplom SpA seeked to optimize its
refining process, to extend its cata-
lyst life and to increase safety in a
hydrodesulfurization (HDS) applica-
tion through precise 3D tempera-
ture profiling.

Summary Given the inevitable

price volatility of its product, Iplom
searched for ways to increase both
process efficiency and product quality
to strengthen its position within the
highly competitive oil & gas market.

A focus on plant safety was, as always,
a given.

Endress+Hauser provided a tailormade
temperature profile measurement
solution consisting of an iTHERM
MultiSens Flex TMS02 multipoint
assembly as well as expert guidance
from configuration to installation,
bringing the project to completion in
time and on budget.

This solution has led to considerable
improvements by optimizing process
performance, extending catalyst life
and increasing plant safety.

Iplom SpA refinery in Busalla, Italy

Challenge To ensure safe and ef-

ficient chemical reaction control,

operators depend on critical insights

and data from the process as well

as state-of-the-art instruments that

provide additional safety barriers

against extreme process conditions.

An uneven temperature distribution

(hotspots) lead to the fact that the

catalyst degraded faster than neces-

sary and the process was not running

at its peak capacity. Iplom thus set the

following targets:

= Optimize process monitoring and
control, reduce hotspots

= Gain meaningful data for future

improvements

Increase catalyst life

Increase product quality

Further increase plant safety

Solution Our MultiSens Flex multi-
point thermometer offered a robust,
single-nozzle, multi-sensor solution
by monitoring the temperature profile
of the catalyst bed in a 3D layout. The
device’s on-board diagnostic chamber
adds a vital process containment layer.
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Endress+Hauser iTHERM MultiSens Flex TMS02 with built-in diagnostic chamber

Application details The harsh pro-
cess conditions of approximately 75
bar and 430 °C under which the HDS
reactor is operating, as well as the
presence of corrosive chemicals such
as sulfur and hydrogen, called for a
robust and long-lasting solution. The
multipoint assembly was installed on
the level 4 catalyst bed of the diesel
oil reactor to monitor the tempera-
ture at two different heights. It now
enables Iplom to establish a precise

www.addresses.endress.com

temperature profile, to maximize
process efficiency and to yield a high
quality product according to strict
industry specifications.

Solution components

The multipoint thermometer chosen
was a standardized iTHERM Multi-
Sens Flex TMS02 in a configuration
carrying 20 measuring points, 12 of
which are innovative TS901 Profile-
Sens inserts currently being developed

and field-tested. The remaining eight
single-point thermocouples are used
in parallel as reference. The built-in
diagnostic chamber provides valuable
data for monitoring the condition of
the multipoint assembly itself as well
as to detect and contain potential
process leakage. The device is fitted
with a Cerabar PMP71 digital pressure
transmitter and iTEMP TMT182 tem-
perature transmitters communicating
via 4 to 20 mA HART protocol with
Iplom’s DCS system.

Due to the time-critical nature of the
plant’s shutdown period, the reactor
needed to be fully operational without
delay. In addition to delivering the
hardware, Endress+Hauser per-
formed a series of services that helped
streamline the entire replacement
process from quotation to installation:

= Project management

s Detailed instrument engineering

= 3D routing calculations and
installation layout engineering

= Factory acceptance test

= [nstallation supervision

Our experienced technicians guided
the process all the way to completion
in time and on budget.

Results Iplom tested the MultiSens
Flex TMS02 with the new ProfileSens
cable sensors in substitution of a tra-
ditional system and are very pleased
with the devices’ performance as well
as the services provided.

CS01574T/09/EN/01.18
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preem

Preem is the largest fuel company
in Sweden, with a refining capac-
ity of more than 18 million m? of
crude oil every year between its
two refineries in Gothenburg and
Lysekil.

The company refines and sells
gasoline, diesel, heating oil and
renewable fuels to companies and

consumers in Sweden and abroad.

Successful reactor revamp at

Preem refinery

Efficient HDS, HC temperature control with multi-

point solutions

iTHERM MultiSens

From standard temperature control
to customized, engineered tempera-
ture solutions: iTHERM MultiSens
multipoint assemblies optimize
temperature control and process
efficiency.

The results

= Longlasting solution that endures
two turnaround cycles (about 12
years)

= Precise temperature profiling for
accurate process temperature
control

= Single, pre-existing nozzle as
reactor entry point, without
compromising catalyst discharge

= Higher reliability with independent
sensors

= Increased safety: Leakage
prevention, detection and
management

Customer challenge Setting out

to leading the transition towards a
sustainable society, Preem is one of
the most modern, energy-efficient
and environmentally friendly refinery
in Europe. Its hydrocracking and
hydrodesulfurization reactors in the

Preem refinery in Lysekil

Lysekil plant were due for a new

temperature measurement solution

to increase accuracy and fine-tune

process control. Preem expected the

new instruments and their installation

to comply with the following

requirements:

= High reliability of the temperature
probes

= [eakage prevention and detection

= Entry through reactor drain nozzle

= Tight turnaround timeframe of only
five days

Solution Endress+Hauser delivered a
custom-engineered solution tailored
to Preem’s specifications, which
included:
= Two iTHERM MultiSens multipoints
for its HDS and HCU
= Professional support during all
phases of the project, including
site inspection and installation
supervision

Harsh process conditions inside the re-
actors (corrosive media, high tempera-
ture and pressure, high mechanical
stress) warranted a thorough testing
scheme including documentation
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The iTHERM MultiSens multipoint assembly with 27 independent thermocouple sensors
provides accurate temperature profiling in the reactor.

to ensure the integrity of the devices,
a safe startup and operation:

Dye penetrant test

Ultrasonic inspection

X-ray analysis on diagnostic
chamber and on TC hot joints
5-point TC calibration

PED certification.

www.addresses.endress.com

Solution components

= [nstruments: 2 iTHERM MultiSens
multipoint assemblies

= Sensor elements:
27 individual thermocouples type K,
28 mm, up to 21 m long
Construction according to
ANSIMC 96.1

= Process connection:
Flange 6”'; #900

= Accessories:
Diagnostic chamber with 3-way
manifold for draining and pressure
control

Project success was ensured by the
experienced Endress+Hauser project
team:

Thorough preparation
Site visits and requirements
clarification meetings

Planning and consulting
Constant and intensive contact
with the Preem engineering office
was key to quickly and accurately
specify the optimal design and
features

Production

Following order placement in
November 2014, the multipoint
assemblies were manufactured to
spec and shipped on time

Installation

Five days were needed for the
installation of the device and its
support frames. Intallation was
completed in April 2015.

Post-installation support
Professional service and support
after installation ensured trouble-
free startup of the units

(CS01482T/09/EN/02.20



Further information n

Have you found “Your” device?

= Temperature measurement We would be pleased to send

FA(.)OOO.E)T you further detailed Technical
= (Calibrating thermometers Information.

CPOO004R
= Competence in Oil & Gas

SO00502A

@ See as download under:
www.endress.com/download

www.addresses.endress.com

CPO0003T/09/EN/05.23

Endress+Hauser £Z1]

People for Process Automation



