Empowering wind giants with

smart, reliable and sustainable solutions
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Perfectly adjusted

to work together

rothe erde® pitch bearings

rothe erde® main bearings

psl® gearbox bearings, discs
and geared rings

rothe erde” yaw bearings

Rothe Erde
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About us

Brazil

Italy

China Japan
France Slovakia
Germany Spain

India United Kingdom
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Rothe Erde

A global player. Always nearby.

14

production
plants

Rothe Erde

6,000

employees >160

10 years of
countries experience

Rothe Erde
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Aftermarket & Service

Installation

Be a ri n g Life Cyc I e « Bearing installation:

supervision and support
« Fasteners: bolts,
nuts and washers

From initial installation and ongoing operation
to spare parts sourcing and refurbishment, our
solutions support every stage of your bearing’s

life. With tailored services and high-quality
components, we ensure your systems run
reliably, efficiently, and sustainably, today and %

in the future.

* Long-term & sea transport
packaging

* Inspection of unused bearings

+ Storage service

+ Extended warranty

Technical upgrades

Second Life

On-site inspection
Maintenance, e.g.
seal exchange
Lybricant analysis
Remote Condition
Monitoring

= Bearing exchange:
supervision and support

* Inspection of dismounted
bearing

= Refurbishment

Training

» Hands-on & theoretical training — on-site or at Rothe Erde
= Factory tour included for trainings at Rothe Erde
= Optional handouts & certificate — tailored to your needs

Rothe Erde
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Bearing installation
- . IS \ 7’/ \
T, I&M - [ AR\ <\ To put your bearings into operation as quickly and smoothly
S, SN ' <\ as possible.

We provide supervision and support during installation in
compliance with the specified parameters.

Our service package “Bearing installation” contains:

* Evenness measurement in accordance with DIN EN ISO 1101
* Bearing positioning

Bolting

Alignment of the gear teeth

Connection of the lubrication system

Initial measurement of tilting clearance and reduction
* Commissioning (not in every case)

Rothe Erde




Inspection of
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installed bearlngs
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You want to know the exact condition of your bearing
without dismounting it?

After our precise inspection, you will get all the answers
and recommendations in our report.

Our service package “Inspection of installed bearings” contains:

* Visual inspection of bearing (incl. lubrication condition)

* Wear measurements (tilting clearance or reduction
measurement)

* Lubricant sampling and analysis
* Gearing inspection

* Bolt control (visual bolt check and supervision of tightening
process)

* Detailed inspection report including photo documentation

* Optional (not for all bearings depending on size / type of
bearing): endoscopy

Rothe Erde



Lubricant analysis
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Proper relubrication is essential for the performance and
longevity of your bearings.

We analyze the used lubricant from the bearings to
determine the current condition and optimize if necessary.

Our service package “Lubricant analysis” contains:

* Grease/oil analysis

* Report including analysis results and recommendations for
further operation

Rothe Erde
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Seal exchange -

To avoid the contamination of the raceway system and
uncontrolled leakage, we exchange the seals of your
bearing.

Our service package “Seal exchange” contains:
* Remove old sealing

* Cleaning and degreasing of sealing groove

* Insertion and joining of new sealing

Rothe Erde
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Exa mination Of . ' The dismounted or spare bearing is disassembled into its

individual parts and checked in detail.

d ismou nted bea rings . The current condition and the possibilities for further steps,

such as repair, are described in our inspection report.

|

Our service package “Examination of dismounted bearings”
contains:

* Visual inspection of outer contours and seals

* Initial evaluation of function values

* Disassembly

* Visual check of lubrication, raceways, and rolling elements
condition

e Optional: Lubricant analysis
* Cleaning

* Detailed examination and evaluation of lubrication, raceways, and
rolling elements condition

* Gearing inspection
* Detailed inspection report

 After examination: Decision for refurbishment (RE-Fresh, RE-Pair
RE-Build) or scrapping
Rothe Erde




RE-Fresh »
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If our inspection of your used bearing shows that it is in
good condition, but has marginal damage on outer
contours, we will carry out extended maintenance to
ensure that performance does not degrade.

Our service package “RE-Fresh” contains:

* Bearing examination from technical and economical point of view
* Extended maintenance work at customer’s site or in-house

* Soft hand polishing of outer contour

* Manual rework of the required surfaces and contours

* Assembly with new seals and lubricant

e Test: function values

* Conservation and packaging if needed (standard packaging in this
service package, for long-term packaging see our service package
“Long-term packaging”)

* Transport to Rothe Erde can be organized by us if needed

* Warranty: 12 months for workmanship and replaced components

Rothe Erde



RE-Pair
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We examine your used bearing. If it is damaged, we
determine whether repair is possible and economically
viable, repair it, replace components, and test it for you.

Our service package “RE-Pair” contains:

Bearing examination from technical and economical point of view
Repair at customer’s site or in-house

Manual rework/hand polishing of outer contours including raceways
Replacement of rolling elements, spacers and cages if required
Assembly with new seals and lubricant

Test: function values

Conservation and packaging if needed (standard packaging in this
service package, for long-term packaging see our service package
“Long-term packaging”)

Transport to Rothe Erde can be organized by us if needed
Warranty: 12 months for workmanship

Rothe Erde
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Our examination of the used bearing might show that it is
damaged in a way that a normal repair is not enough.

In this case, we check whether a general overhaul is
possible and economically reasonable and overhaul the
bearing.

Our service package “RE-Build” contains:

* Detailed bearing examination from technical and economical
point of view

* General overhaul at customer’s site or in-house

* Mechanical rework: turning/grinding of outer contours incl.
raceways

* Replacement of rolling elements, spacers and cages if required
* Assembly with new seals and lubricant
 Test: function values

* Conservation and packaging if needed (standard packaging, see
also our service package “Long-term packaging”)

* Transport to Rothe Erde can be organized by us if needed
* Warranty: 12 months for workmanship and replaced components

* If needed: calculation of remaining lifetime
Rothe Erde




Long-term packaging
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Our long-term packaging ensures storage stability for up to
5 years.

During this storage period, you can install the bearing into
your application without previous inspection.

Our service package “Long-term packaging” contains:

Conservation of bearing

Packaging of bearing (vacuum based and sealed packaging
including desiccant)

Humidity indicator

If humidity is too high, bearing inspection needs to be performed

Rothe Erde
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Training courses

Through our training sessions, you can improve the
knowledge and awareness of your employees while
handling your bearings.

Our service package “Training courses” contains:

Theoretical and practical trainings

Courses at customer’s site or at Rothe Erde group factory

Training certificate

In case of training at Rothe Erde: plant tour

Documentation/hand out: on request

Rothe Erde
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Spare bearmgs

8l
for exchange !

If a bearing cannot be maintained anymore,

we can provide exchangeable spare parts.

Our scope for new spare bearings:

* 100% spare bearings, if drawing or material number can be
provided

* Substitute bearings even with non-Rothe Erde design, if bearings
can be measured in our factory

Rothe Erde
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Current situation

....
,,,,,,,

* Several turbine types have reached their expected service life

* To keep the turbines in operation, it is mandatory to exchange
the pitch bearings

* Various concepts exist for replacing these pitch bearings

* Depending on the turbines OEM or service provider,
a 'tower-ready' solution is required

Plug-and-play solution for SGRE 3.6MW Turbines in the spare part aftermarket
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Challenge and solution

The challenge

* Development of blade modules for the aftermarket (for wind farm operators)
is due to increasing demand for such modules for on- and offshore use

Our solution

* For specific turbine types operators are not bound anymore to OEMs for
major components exchanges

* In-house development of the “tower-ready module”
* Ready-to-build-in blade modules

* Provision of additional services such as condition monitoring, logistics,
storage and maintenance
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Customer benefits

Customer benefits

Si . Disassembly of Po'tential
* Single source of all required components e e refl.erlshme.nt of
* Independence from OEM leads to financial advantages including all er:fjhr:l?sa:g?
* Possibility of considering refurbished bearings and/or other components components other relevant
has a positive impact on costs attached toit components

* Plug-and-play ensures highest efficiency during exchange
Tower-ready includes

* New or refurbished bearing as spare part Put tower-eady
components into stock for

e Lubricant distributor and its connection .
next exchange campaign

* Stiffness plates
* Pitch lock (includes sensor)
* Grease outlet system

Rothe Erde



Thank you

for you attention!
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