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CMS-View at the end of warranty (EoW)
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8.2 Group

International network of experts in renewable energies
founded in 1995 -

wind onshore

™ wind offshore
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8.2 Brazil /
Curitiba

8.2 South Africa /
Kapstadt

« 130 experts worldwide | active in 50 countries - @ condition monitoring
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8.2 Group

longtime experience
with all different WPP-types
> 22 000 WPP inspected

Due Diligence for more than

60

00 MWs onshore/offshore
worldwide

international Due Diligence
for more than 2.5 GWs
PV projects

design review realised
for a huge amount of
offshore turbines

technical consulting

Due Diligence technology

damage- und value analysis

techn. inspection (WKP, ZOP, IBN, EOW)
report of continued operation (20+)

report of grid integration

QS-/production- & construction monitoring
online and offline condition monitoring
fundament inspection & constr. monitoring
rotor blade inspection

videoendoscopy & mediation
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8.2 Group

i
AN
f

40.000 32

Technical Branch offices
inspections —
wind power

W
5

GWs
condition
monitoring

O

i b

GWs TDD —
wind power

&
130

Experts
worldwide

Customers

8 2 The Experts in
. Renewable Energy



8.2 Monitoring GmbH / Hamburg

« specialised company within the 8.2 Group
« completely self-contained and independent
« focused on on- and offshore condition monitoring
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Eigene Daten
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8.2 Monitoring GmbH / Hamburg

« specialised company within the 8.2 Group
« completely self-contained and independent
« focused on on- and offshore condition monitoring
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8 2 Momtorlng GmbH / Hamburg

different hardware solutions

30 years
CMS practice experience « analysis software VibraLyzePRO
wind and other industries . .
B * remote monitoring centre
Ifmad pEEZ LS . -
CMS a.liglyg}: sf)ftware o e CMS data ana|YS|S
1T EMS hardaire ' - “parallel”-monitoring for operators/BF

end of warranty (EoW/EoFSC)
expiry of maintenance contracts
continued operation

=T « development of CMS solutions with
independent poiir - SRS i
conditiolrrl1 nf(l))r?iliogililg centre [\ =™ R IndUStry partners
' *  CMS consulting

market leader in
independent

CMS analysis of

offshore - plants
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condition monitoring
S our passion
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end of warranty — recognise claims and
document claims

producer-CMS use for your own purposes
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Preconditions for CMS-analysis

« 1. Access is necessary to the CMS-data !

Previously a contractual arrangement is necessary for the CMS!!!
o Access to the CMS / CMS-dataserver
o Delivery of raw data

o Areleased download!

« 2. Interfaces to CMS-data is needed !
- 3. Software, which can analyse any type of data.
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2. Our Interfaces to external-CMS
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« The intefaces allow us to analyse all different kinds of CMS-types !
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3. Our software - VibraLyzePRO

- system observation
via a smart data

ion!
CMS connection!

rotor blade

particle
counter
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CMS / 8.2 Monitoring / Workflow

h Calculation services -
parameters / spectra ¢ Raw data - import
3. Alarm message frequency-/error pattern
comparision/ trending from CMS-Server/HDD
to VibraLyze SQL-DB

e o 2, Calculation .
e 1. Dataimport

ntrol trends \ll

_— 5& In-depth analym; ; ,LJ Mﬂ i }1 \ | }
; I validation )

7. Report or

<€

assessment

6. Defect assessment
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Claiming as a result of an analysis of the
manufacturer-CMS

«  We present facts
Data backup ! for a successful claiming

enforcement - _
: — Response of the producer
o [ — Operator p p

Consulting on the

8 2 |The Expertsin
. Renewable Energy



Premature data backup !
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All data will be
thinned out
systematically !!!

To some
thinn out begins
after 90 days

Often the moment of

|| the initial damage is

not provable
anymore!
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,Parallel-Monitoring*“/ EoW-Report

CMS-Packages / step plan:

Data hosting only to backup data for EoW-report

Data hosting + data preparation for a quick analysis on request
Data hosting + data preparation + one-time status report

Level 1 monitoring (monitoring the parameters RMS, Crest,..)
Level 2 monitoring (standard — daily monitoring and reporting)
End of warranty report based on CMS-data
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CMS-Packages / offshore

BB-limits = W/A-thresholds
for parameters
(RMS, Peak, Crest, VDI)

Frequency-limits
= Warning-/Alarmthresholds
for all damage frequencies

EoW = end of warranty

Data
preparation
+

Data Server-DB

hosting +
Data hosting

>

for co;lspicuous plants only

Analysis on
request

+
Data

preparation
+
Server-DB
+
Data hosting

Status-
report

+

DEF!
preparation
+
Server-DB
+
Data hosting

Level 1
Monitoring
+
BB-Limits
+
Data
preparation
+
Server-DB
+
Data hosting

Level 2

Monitoring

+
Frequency-
limits
aF
BB-Limits

+
DEF!
preparation
+

Server-DB
+

Data hosting

analysis

EoW-
report

of
L2M

or
separately
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Problem: Main bearing defects
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Example: — detected main bearing - claim

OR-damage 2,5 MWs

‘4. Report / Power reduction turbine deactivated
A reparation
3. Report y \’\*\[&\ //

C
9 5\ _////
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L) 2. Report / ! 13/
8 Renort ) commissioning
(&) e o \\ after reparation
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6 months
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Enercon

- cost pressure 2

- now even with mobile me
- main bearing damages can b



14-01-04 - Amplitudenspektrum - Hauptiager s

)

Hau ptlager-1{R3)Y Alarm!}

i—iaupt.l.a.lger-é{G.S")ﬂ OK'lI

é E. E E. é E E E. E - - - 04-01-04 - Hiillkurvenspektrum Hz - Hauptlager . __

£ & Bl & & & & & & o = = = = B o

H AL E B EiR O H & H H H ¢ +B.A- Ergebnis-Schwingungsmessung{

T O3F OF T oiEo% o o= E £ E H H E El —— — -

EoEEEOEE R R R S = = e 5t 5 = Bauteil] 't:1stafusl

2 =3 = 2 i35 35 2 3 K K £ i £ £ s

| B B~ ol ] -t H H E H = 5 | —

s 2 2 2 2 2 2 Unbekannte-Frequenzy Keine-Aktion-
i & a = & 3z b erforderlichy]

|auffitiigkeitent

Im-Amplitudens pektrum-e rkennt-man-gine-
unbekannte-Frequenz mit-7.999 Hz-und-deren-
\Vielfache Die-Herkunft-istunklar -Wahrscheinlich-
handelt-es sich-umeine vom Generatorinduzierte |
Erregung. Sie hat keine Bedeutung flir-die -
Beurteilung des Hauptlagers |

Der-Innenring-des-Lagers-ist-imHallkurven-und|-
Amplitude nspektrum-deutlich-auffallig. 1m-
Z itsignal-ist-ein-deutliches- rattern”-zu-héren g

.:.Keine-Lage rfrequenzen-erkennbary




Critical moment: En

- 04-01-04 - Amplitudenspektrum - Hauptlager A_12h m/s?
o o o o o o o ol
c c c = c c c c
o = = E_ = = T =
g g g 5 5 g 5 5
2 2 2 2 2 2 2 2
c c c c c c c c
< 5 s = 5 s s 5
2 £ £ g : - 04-01-04 - Hiilkurvenspekirum 10-199 Hz - Hauptlager A 12h
B 2 2 g g g g g g g
5 3 g £ £ £ E £ E E
| 2 - H H E H g g
=1 2 =] = = = = = = =
x| s El = = il o =l =
~ - : £ H < H E H
O R O S R B R E B e H e s
@ @ o @ B B
E E 2 E E E
E E : E B K

0,000
40,00
‘B4 Ergebnis-Schwingung gl
bl b t Bauteil] |EStatusY  Auffilligheiten] i
m B
O 1 e Vl ra lon Unbekannte Frequenz eine-Aklion: | mAmplitudens pektrum-erkennt:man-eine
erforderlich]  unbekannte-Frequenz-mit ‘Hz und deren-

measurement b efO re Vielfache.-Die-Herkunft-istunklar.-Wahrscheinlich- |

handeht-es-sich-um-eine-vom-Generator-induzierte |
Ermegung.-Sie-hat-keine Bedeutung fir-die-
end Of EPC Beurteilung-des-Hauptlagers § |
Hauptlager-1{RS)T army Derinnenring des Lagers istimHdllkurven-und| |
Amplitude nspektnum-deutlich-auffallig.im
Zeitsignal-ist-ein-deutiiches- rattem”-zu-horen §
Hauptlager2{GS3)Y 1 Keine-Lagerfrequenzen-erkennbarf] |

8 2 The Experts in
. Renewable Energy



We are the market leader of independent analyses
of CMS on offshore turbines
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= éMS-Service for three offshore
windfarms since 2013

* Full-monitoring, data analysis on request
= Statusr?port&tnain___compbnénts,_driiye.trhiﬁ __
“= Selective monitqgring for ,,problem cases®! = -~
= Preparation EoW/recurring inspection-campaign-
- -=Determination of prioritieés for repairs- | - -

. pama%@alyms 111, TCM ._
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BARD Offshofé t, Meerwind S_|7dO, Global Tech 1, Baltic 1+2 .
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- Status-Quo for all mam qomponem‘ts i

- Analysis in dase of 4n alarn} of the TCM-Lsystem

- Fully momtormg for conspicudus components
!

- Preparaqon EoW-campaign
- recurring ipSpection-plant selection
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CMS-Service since 2016

= Status-Qug for all. main compon@ﬂts e -
-~ Fully mon tormg.ﬁ fmﬁ main bearing & consplcuous components
- Preparatlon EoW-campaign .
- recurring inspection-plant selq,ction
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d EoW-Project — ongoing
0 X SWT 3.6-120, OWP Butendiek

= Data hosting to prepare EoW-campaign since Jan. 2019
= Data analysis drive trair -

= EoW-report - .

* Support on clalmmg =

in
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hird EoW-Project — ongoing
8o0x S A‘ .6-120. MeerW1dS o

Data hostlng mncg 2015 — R —
S’;atus-Qud for all' main componehts a;wthe beglnmng
Analys1s in case of an alarm of the TCM-system
Full-monitoring for conspicuous compoﬂents

* Preparatipn EoW-campaign — 1ﬂfo for Vldeoendﬁcopy
= Support on cl‘almlng

ns windpower/ £

T
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Conclusion

- Message: We can analyse producer-CMS independently

- We can get more information of the CMS-data than you would get from
the producer.

- We can help to record the original status of the assets, to detect risks and
to secure claims!

- Especially on bigger plants, you should observe main bearings
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8.2 Monitoring GmbH
Brandstwiete 4
20457 Hamburg

bernd.hoering@8p2.de
M +49 173 540 44 53

www.8p2.de

03-06-2019



