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Past :
Technical Director WINDTEST

Several International Standards WG

Nowadays:

Convener FGW TC Electrical behaviour study: E-Technical
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* Hamburg, SpaldingstraRe 210, ab 05/2011

* Kiel, Am Kielkanal 2, ab 06/2011
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What is M.O.E. doing?

Grid connection/grid integration

* Certification, reports SDL and
Grid code com pliance Einheitenzertifikat fir Allamage\ﬁ =

* Wind and sun and others

Target Grid integration of RE without
reduction of availability
of the power supply

Zertifikat
i
{
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GridCert
References last two
years M.O.E.

12/2010: Inspection of 1500 existing W ;
(3GW) : e

04/2011: 15 type certification [
(PV and Wind)

04/2011: >40 project certification SDL-Bonus

Until 12/2011: >200 project certification
already contracted wind and sun (total 2 GW)
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Developers e.g. WPD, Ostwind, WKN

* First Certification body with acc.
EN45011 and FGW TR8

* First general acceptance by the
grid operator association and FGW

* Convener/Chairman for the German testing
and certification guideline

M.O.E.: Jochen Moeller ©
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RE in Germany

RE installated in Germany
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Quelle Entwicklung der erneuerbaren

Energien in Deutschland im Jahr 2010
Grafiken und Tabellen

BMU Stand: 14. Marz 2011 WWW.moe-service.com

Rights and Requirements

SDL Bonus Grid connection

TC 2007
HS

EEG 2009

SDLWindV [Eess=m====d BDE\W MS
M

A

FGW TR 8, 3 and 4 technical guideline
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@ Type test acc. BDEW/EEG

Test of WT Modelling Model Validation

of WT
FGW TR3 Rev. 22 FGW TR4 Rev. 4 FGW TR4 Rev. 4

Assessment
by Certifier
FGW TR8 Rev. 5

Certificate for a
single turbine

Source: GE

MOE : SDL PV Jochen Maller No. 12 WV e.com

Project acc. BDEW/EEG

Validated model Wind farm design
of Wind Equipment  |—>| modelling grid data / grid model
single certificate (SC) FGW TR4/TR8 FGW TR4 Rev. 4
FGW TR8
Type 1 '

Wind farm simulation
SCe.g. Type 2 at PCC
FGW TR4 Rev. 4

1 :

Assessment by
Certifier
FGW TRS, Rev. 5

T T

Certification
grid integration
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BDEW MV Level for RE generator

Grenzkurven Spannungsverlauf
unterer Wert des
Grenzlinie 1 Spannungshandes
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——EON 2006 (Germany)
A FGW TR3 Test areas

Voltage dip test

Phase to
hase >
f)/oltage period (ms)
(UIY,)
<0.05 2150
0.20-0.25 2 550
Two- /three phase
3 0.45-0.55 2 950
Part and full load
4 0.70-0.80 21400
MOE : SDL Equipment Jochen Méller No. 16 WV e.com
Time Area FGW TR4
A B c
fk\l A A
3 H V' Time Zone:
= |- r i
k= / A: bevor fault (10%)
D
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"5 o = s
E A 1N
) k\f adnm YV L

Quelle: FGW TR4 Rev.5

MOE: Simulation Wind Jochen Zumpe

ARSI T 2%, B E SV A, 2 Tl AT 0, (LB e S L S5 T A5 24/ N e g

No. 18

Wwww.moe-service.com



NG S T o P e

Example of model validation model

U=A0,95p.u. ; t=150 ms — Simulation
Test K=2-symm-hi-V1 - pos sequence —  Messung
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Example of model validation model
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Beispiel: Modellvalidierun
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Validation plan by Over view plan

Certification body
*Unit certification and model with md5-mumber
Manufacturer:

MOE: Simulation Wind Jochen Zumpe No. 22
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Experiences of type certification

* Need around 9 months

* 3Jiteration of model design: Before the model fit the
requirement according TR4

MOE: SDL Equipment Jochen Méller
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Basic for project certification is unit
certification

Total 63 type certification acc. TR8
39 for Solar inverter
24 for wind turbines

Valid longer than 30.06.2011

Total 39 type certification [l
34 solar inverter
5 Wind turbines

MOE: SDL Equipment Jochen Méller

Grid protection review for unit and PCC

Specification of the grid operator for unit and PCCacc.
TR8, Appendix Part Aand B

Review by the certification body

MOE: Simulation Wind Jochen Zumpe No. 26

ARSI T 2%, B E SV A, 2 T AT 0, (LB iee S L S5 78 T 205 24/ e 24



Example: LFRT Simulation of farm
Skv and i

Zn { 3-ph. Symmetrical
or 2-ph
unsymmetrical

PCC t MV faultat PCC

~~ -~ -~
Dyn 2\,( 2\,( {\,:(
\f, \4, ~N -

P l___> 3-ph. Symmetrical or
@ @ LG 2-ph unsymmetrical
fault at unit
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LFRT Simulation of farm

14— —_— —_—

12

Spannung (p.u.)
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LFRT Simulation of farm

04 T T T 1
|
1 |
, 0.3 I
s 1
04 4 I 021 ‘ :
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Versuch Nr. Restspannung (U/Uc) Blindstromeinspeisung wahrend des | Spannung am NVP (U/Uc) | Spannung an der
ohne Berticksichtigung Fehlers (Ig/lnw) mit Berticksichtigung der EZEyc (U/Uy_gze)
der EZA EZA
1 9% 42,6% 9,18% 18,3%
2 25% 85,1% 25,95% 35,9%
3 50% 75,9% 51,70% 60,8%
4 80% 29,5% 81,15% 86,5%
5 12% 66,7% 14,10% 23,7%
6 25% 87,1% 28,58% 38,6%
7 50% 73,1% 53,16% 62,1%
8 80% 29,2% 81,39% 86,7%
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LFRT Simulation of unit

14

U>> 1,15 pu

Overvoltage of unit level |

———— Spannung (p.u.)
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Target Transfer to different voltage
dips

4 Voltage[%]

15 = —
o
ﬁ/ [
L | T i o B B I | | (.

0 150 625 750
100 500 700 1000 1200 1500 2000 3000

Quelle: RIS@, 2007, Mapping of grid faults and grid codes
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Final Target aspect of the dyn. model

Simulation of
* the k-Factor at the turbine for the PCC

* Review of the grid protection settings
o Overvoltage U<
o Current I<< and I<
o Q->&U>

* Level of LVRT trigger U gt
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Advantage by certification process

Manufacture: Independent Proven Quality has a better market share
Risk reduction to fail the requirement
Model and Knowledge is protected by NDA

Operator of power plant:
Independent process from the grid operator
Risk reduction and clear confirmation

Grid operator: Less work for assessment
Reduction of liability
At least four eye check of results
None NDA with manufactory is necessary
Grid data confidential handled by the certification body

Power supply client and global:

transparency of the process and higher availability of
MOE: SDL. Equipment Jochen Mbler the service function of the powet supply'by RE
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Summary
Wind

* Since 01.04.2011 without certification none payment
acc. EEG.

Solar

* Since 01.04.2011 Solar parks > 1 MW certification for grid
access

Biomass/block heat and power plant
* From 01.08.2013 full certification for grid access

Grid operator get much more information than ever before.
Independent body between developer/operator of solar or wind
farm and Grid operator by the certification bodx} .

MOE: SDL Equipment Jochen Méller

Further Links

* Full 36 slides ppt download
IDownloads

* Free open Generic model DIFG Model based on
MatLab will be available in the
two or three weeks
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Thank you for your attention!

M.O.E.
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