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Company Profile
bany Guard

Business activities:
Engineering services for the wind energy field
Focus on optimisation of wind turbine performance

Expertise:
Independent, experienced & qualified engineering professionals
Broad knowledge base in wind turbine technology

Industry recognised technical problem solvers for wind turbine
Issues

State of the art technological processes, ongoing R&D
Customers:

Operation and maintenance companies, utilitiy providers

Manufacturer of wind turbines and components

Wind farm developers, investors
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Scope of Services Deutsche

WindGuard

http://www.windguard.de

Falko FelRer
Sep. 2008 3/22

Wind Energy Trading — Data Processing v}mdsuuezg:l




Why to trade wind energy?

Guaranteed feed-in tariff for wind energy in Germany
(Renewable Energy Act = REA/EEG)

Quite low in comparison to other renewable energy sources
(e.g. photo voltaics)

Energy costs are rising rapidly  high revenues for facilities and
power plant owners

Spot market prices on several days higher than feed-in tariff for
wind energy

Amendment to REA (2009) will allow short term switching (one
month) between guaranteed feed-in price and energy trading
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Required flow of information

Manufacturer / Grid
Service Operator
|
Scheduled shutdowns Scheduled
shutdowns,
Long Term Failure Prognosis Scheduled shutdowns | Miting

Technical operation

Wind Energy = Owner / Economic
Converter: Short termtailure > operation:
Operating Data, and availability Energy feed-in
: : I prognosis ;
Failures, Availability (characteristics, prognosis

FMEA)

Energy
Trading
(EEX)

Wind, Temperature,
Icing, Shadow
impact i

adapted to location,
roughness, hub
heigh

Ambient Wind speed
Conditions prognosis
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First Rule of Operating
Wind Farms:
“keep them spinning...’

Management of the

project

Technical Operation

(supervision of) Service,
Maintenance and Repair

Inspections

Achievement of
performance
Improvements
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Heart and Brain...

Owner
Reports
f P Manufacturer/
Controlling Service
Schedule service, veri
Reports 0&M fy
Supervision, inspection, optimization
Service &
: Maintenance
Wind Farm
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Technical vs. Economic Management

kWh <==> | $, €

Energy output <==> IRR
(Internal Rate of Return)

The technical management cares
for the good condition of the WT to
maximise the energy yield

The economic management cares
for maximising the monetary yield
based on the energy production
from the WT
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Linking the parts

Process management

Software based process support

Enable flow of information

Logging activities

Support daily work, enhance information level
Data processing

Acquire and store (raw) data
Operating data
Prognosis information
Measurement campaign results

Interprete data, analyses
ldentify and ,learn“ turbines* behaviour
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Acquisition of Operating Data

ko WindGuard Dynamics (inhaus)

SSH-Tunnel

Acquire, store, verify,

backup ‘|
Automatic acquisition H -‘ § atrmrere)
Lifelong

SCADA-independent

database

& user interface
Basis for analysis

Datenbankserver
(lokal, mit Backup)

LAN
Akquisor 2

\ (Datenholungsserver)
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Provision of Information

Automatic analyses of operating data

Editing data in order to ascertain the important information
World wide access via internet

Recent and historic data
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Information for different User Groups

Commercial
(owners, management)

Technical
(technical managers, operators, service personnel)
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Transparency

Data transparency
Data source
Technical Status and performance of wind turbines

Transparency of actions
Comment the technical performance of wind turbines
Check the service assignments
Document the activities of technical operators
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How is the (data) situation at present?

Multitude of incompatible project data

Project data are distributed

Database maintenance is labour intensive

Status and alarm messages are not ordered by priority
Operator reports are made manually

SCADA systems with different user interfaces
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Examples of SCADA systems
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WONDER - Features

Automatic acquisition of operating data of WT

Integration of other data sources e.g. CMS, energy meters, wind
speed prognoses

SCADA-independent database & user interface

Worldwide Access via internet

Support of routine processes in technical operation
Logbook, alarm lists, statistics, analysis, report writing tool

Support work on extra-ordinary issues of technical operation
(problem cases)

Comprehensive analysis
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Examples for Analysis

Power curve does not reach nominal power

Tests on turbine faults

Tests on faults reported
by CMS in correlation
with operating data of
higher wind speeds

Elimination or approval
of abnormal facts

!

L TR

i
[ERIE mnmmmrﬂmmﬂ:umumu

¥ T e
& b -
Weriai oy

mmm‘:ﬁ:ﬂmmmmmmmmm b

Falko FelRer
Sep. 2008

18/ 22

Wind Energy Trading — Data Processing




Examples for Analyses

Burst of engine faults

Classification of

(CMS-)messages by type

and component

Statistics of fault
occurrences and

durations 360 J
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Examples for Analyses

Indeterminable causes of turbine stops

Stops marked by turbine
faults

Cause not determinable
by WT control

CMS supplies valuable
information

Joint consideration of all
(fault) messages e.g. in
time line graph of
operating data

D00 -0a=i]

[ Hindgeschuindighnit | Wotr Loistung

Falko FelRer
Sep. 2008 20/ 22

Wind Energy Trading — Data Processing




Presence & future:
Real time monitoring & wind speed prognosis
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Time for questions...

... and then have a look into the
WindGuard WONDERV2 In real.
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