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The myth:

“Different” perspectives on “a good wind turbine O&M*“
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Service providers

Main Components
Failures

Long asset life

Maximum energy

. Downtime reduction
production

Immediate responce Optimal planning

OPEX reduction Cost reduction




The question:
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What is an Innovation?

The process of translating an idea or invention into a good or service
that creates value or for which customers will pay.

Application of better solutions that meet new requirements, \
unarticulated needs, or existing market needs
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The solution?

Key drivers of innovations

What are the key drivers?

— Digitisation? / o
— Big Data? _ v Ed TR What about ...
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The playground of DWT

Digital World — Daily Work

Digitalisation in O&M

— Transparency

— Real-time information

— Reliable data

— Unification, simplification and shortening of processes
— Improvement of service quality

— Storage of data for future analyses

— Minimise errors in a rough environment
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Operation management software Materials management — ERP owledge and data base Online recruiting tool
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The “hands-on-approach”

Blade Angel Measurement
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The “hands-on-approach”
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Blade Angel Measurement

Deviation > 1°
Adaption necessary
Deviation < 0.5° 17%
No adaption necessary

58 %

The measurement of 780 WTG

has shown that for 42 % of the turbines
an adaption would be advisable

or even necessary.*

Deviation > 0.5°
Adaption advisable
25 %

*Measurement and analysis realized before 2018 by Deutsche Windtechnik Service
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The ,new era” after FIT

Status Quo
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The ,,new era” after FIT

LTE Concept 1: Fix Cost Optimized Operations

Electricity
N
N
N

Service Provider
Cost optimization: low to medium Electricity Market

[
E.g. Energy exchange
[

Operations Consulting
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Service provider
takes over more tasks

Pros (for owner)

—  Generate synergies

—  Reduce fix costs

—  Availability guarantee
—  Flexibility

Cons (for owner)

Owner / Operator covers

—  Technical risk (depending on type of contract)
—  Financial risk

—  Environmental risk



The ,,new era” after FIT

LTE Concept 2: Leasing

Electricity

Leasing fee

Cash flow Asset Owner
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Service Provider

Cost optimization: medium to high

Maintenance Assessments
Insurances Dismantling

Other services Leasing

Electricity Market

¥

Consumer
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Service provider offers
»fix“ leasing fee to asset owner

Pros (for owner)

— No technical risks

— No fincancial risks

— No environmental risks
—  Flexibility

Cons (for owner)
- Benefit for owner is ,, fix“
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The Multibranding expertise

Training Center Viol — Focus on system engineering
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Multi-brand practical training
inside of the nacelle

Vestas

NEG Micon

Siemens —
Enercon

Senvion (starting in 2019)

Basic and refresher trainings

Standardised and individual
customer training

Manufacturer-independent

. Sustainable learning
Training on the job
Follow-up on-site
External specialists
State-of-the-Art-Media



The Multibranding expertise

Qualification of service technicians

1st year

Training / education

Safety training
Height rescue, first aid, fire protection...

Basic technical training

Wind power technology: basics of mechanics,
hydraulics, electrical engineering in theory
and practice; duration 3 weeks

Ability / responsibility

As 2nd technician on the vehicle,
usually not responsible for work
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2nd year

Level 2 training

Advanced training in electrical engineering,
hydraulics, troubleshooting theory and
practice;

duration 1 week

The person is the responsible technician
and can carry out maintenance and commpn
troubleshooting tasks

Level 2

3rd year

Further specialised
training

Particularly for newer
turbine types

(full converter Siemens
wind turbines, full
converter Vestas wind
turbines)

Responsible technician

Level 3

The proficiency levels are achieved for specific wind turbine manufacturers (Vestas, NEG Micon, Siemens...)
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Further years

Special training
For further specialisation
e.g. large components

Responsible technician for
the replacement
of large components
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28217 Bremen

Tel + 49 (0) 421-69 105-0
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info@deutsche-windtechnik.com
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