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10:15 Arrive at Varel ( WindGuard office )
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S BLDEWI R # 18 R:E5
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® Regenerativ Kraftwerk Harz GmbH& Co | ® Otto-von-Guericke University of
KG Magdeburg

® [ ON Avacon Netz GmbH ® ecnvia Mitteldeutsche Energie AG

® Siemens AG ® envia Verteilnetz GmbH

® in. power GmbH ® Harz Regenerativ Druiberg e.V.

® JSET e.V ® HSN Magdeburg GmbH

® Vattenfall Europe Transmission GmbH | ® Stadtwerke Blankenburg GmbH

® (Cube Engineering GmbH ® StadtwerkeWernigerode GmbH

® Halberstadtwerke GmbH ® Stadtwerke Quedlinburg GmbH

® Fraunhofer IFF ® Harz district

® [EE-RE (University of Kassel)
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o~ By s @8 e 2 (Transfer Matrix Method) NI o= e R
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Electricity market,
Network operator,
Electrical supplier

—Controlling communication ) .

r

1 ——Market and configuratiing communication f g
ﬁ -

communication standards
for surveillance and control
Protocols and transfer
matrix method

Differential protection and
safety

Capture conditions and
forecasts
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* Regelung des Verbrauchs (ber Preissignale
* Information (iber Verbrauchsprozesse
» Anbindung an Preisprognose (Marktsystem)

UNB/VNB

=

A —— et — — —

e e Gasnetzbetreiber — Kontrollkommunikation
- Markt- und Konfigurationskommunikation

Elektrische Energie

B 14 ~ HARZ £13Tic iRsaf2 4 B s 57 £ )

== Controlling communication
—Market and configuratiing communication

()

Shared storage for fluctuating renewable energy as combination of
Mobility and System servieces

« Controlling communication: triggering mobile storages
» Status management: meintaining mobility

100 electric cars within the model region approximatel MW power (1 MWh storage capacity)

B 15~ HARZ 1373 6 8 a0 & 557 3. )

Dardesheim #p B B3 4 R pedoB] 16 AL ) hs B kT ioh 4 %
TPRARI BT AR LT LS ELATOS AR P e T
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8 ] =5 Eammaly

==
M/HH [ Héchstspannung
~200 VA meist 220 oder 380 kV
W
e
HH/H

Wasserkraftwerke ~200 MVA

H/M
hi/s ~150 MVA e
niH Hochspannung oooo
= ~0mva meist 110 kv = /
( Mittlere Kraftwerke

Industrielle : () Vo wa
Kraftwerke ; "/ Umspannwerke fiir Stadte
Mittelspannung | .
von 1-50 kv bis ~150 MVA _
Industrielle
|Abneh: l oooo
ﬁ OL‘iﬁ'is A = s wva Stidtische
Freleitung zum néichsten Ort Stadtnetz 400/230 Volt Kraftwerke
1 :
M/N
Ortsnete N () 2% i e
400/230 Vot @— @ @_< @_ @ E
- Niederspannung
@_ @_ﬁ é = H é H Industrielle
@ @ & ol @ & Abnehmer
] AN

M/N
ca. ~0,4 MVA =
400/230 Volt @_ n%

g /

Aussiedlerhof

E.egende: —

Einspeisung

Windpark

ns 00)
ung (N)

zzzz

ung (HH) ‘Trafo/Umspannstation
ing (H)
Solarkraftwerk

dnmerian,
Keine Garantie auf Vollsténdigkeit und Fehlerfreiheit. Beispiel: Manche Kraftwerke Konnen auch an anderen Spannungs:

B 16 ~ HARZ T =32 @)

(= )#3* % %45 Windguard 3 A4k 4 RIF B

Windguard = = *> 2000 & 12 *» 01 p - B

P s 2>Ikh ""lﬁﬂiﬁ CHREE S S AR REERG TR E Y

BEE K Jki;— ~FEE(R LT # = FHA4cR 18 - %2&»1“#‘ NS

Varel ~ Berlin % Bremerhaven 21 2 W2 Springfield e = ¢ d Axel
Albers / Managing Director § # # & -

ebenen einspeisen.

1 AH1,000 Lo AR E

Manufacturing & Installation
Commissioning inspections. Wind Farm Operation
WT measurements : ical management
Prototype testing] i
Aerodynamics i
Manufacturer audits |
Strategic advice

Wind farm / WT analysis
Power curve / noise measurements
Data services (SCADA)

Project Development |
Tendering, contracfi@dvice Research & Development
2‘;:;1’)2%‘:"“9 1 Wind tunnel cenfre

y studies Classification of anemg

W!nd re-sou_rf:e assef‘.sments Clasae G o i
Sltg suitability studies Studies
Wind measurements . Policy agifice
Anemomet?ratlons
Verification Tidar/sodars
Noise / Shadow assessments" ]
:-uaisemeasuremenls ———
Grid-/grid connection ¢ asse sme

tm row risk studies=
B 17 -~ Windguarde = @ % %3 p
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Manufacturing & Installation Wind Farm Operation

WT suppliers __Investment fonds
Rotor blade suppliers “Owners
Project developers Utilities
WT suppliers
Project Development Research & Development
- WT suppliers
Project developers Anemometer suppliers
Investors Lidar/sodar suppliers

Banks
Development agencies

V4
Bl 18 ~ Windguarde = @ p &% =
Windguard Bz % 3 ¥ &£ 700 T 3 P 2P ¢
RO T AR I SRR
R RS TG
. SE R
= FRERR
LI 1% S ey
P (Shadow Flicker):® i
 F P RRIGET 2013 £ 47 )
. FRETERIGE 2013 # 4~ B
m SR ARER A
Windguard p ## X ;33 2. B P ¢ 4% :
=  German Accreditation Office #2345 DIN EN ISO/IEC 17025:2005 2%
AR SRR
m 1295 EN ISO/IEC 17021:2000 2 b + #4715 B
m {295 DIN EN 45011:1998 2. T 4 # & PRI+ A S0 dd 5 M
m MEASNET 42 2" R 4 #8750 &PEA" ~"RHF 2" 2 "h @3-

Research funding a

&’
= 3% OPITO Standards % Germanischer Lloyd %
m hEE R ERRFLREFTHE
p# Windguard 322 kb + # T #8385 159 & > RE X7 & 342 W
A28 BRAFRSAE - B Wy 2R BT A
FET & P2 b 42 FEd 600 kW I 6000 kW 7 % - HHd[ e 4
Enercon ~ Gamesa ~ Nordex - Simens/Bonus * Repower -~ Vestas % Areva
Multibrid » ##rig * 2 b HFFug = st L4 5 WONDER» 7 2 @b 4
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WAGE - THREFEAG b H2 TR BFFLZIFEL 0T
Windguard # 3 #& & -] =28 345 EN [SO/IEC 17021:2000 #+h 4 82 §545
2 FieFH 4 o Windguard & 7 32T R FE R KA TR M
BEFTE TREEARGAWES LGP PIY  EFRIREERE &
7 Nord LB ~ Bremer Landesbank ~ Key Bank %2 DZ-bank % % B:*& 2 h '& 4~
17 o

th HEPR > 5 0 Windguard ¥ & ix 150 2% B 2 5 %35 > i@ LIDAR
& SODAR i&{7i&5p) > ¥ 2 3 % LIDAR & 2 s # » H &t = 8 {w%“
135 2% B F %42 RN o "$ TR A OF T M &R > Windguard ré ¥
AR F A7 03 SCADA 2 FALZ b H-2 # 50 > A47h 4 82 742
FEFERERL ) A PSRN EEFERGL > Ty FIRERA A FTBL
Jeto o dr 0 LUTH S > HEH R vbﬁli‘g WEiER > EFFEET A @S 2T it
B BlGE o

A AR 4 > % o Windguard FiE FHREE 0 JHEHPE AL FFEILL
EEGAAR HE o REREAR B TRATE LR o R
X > YREAR o

Windguard 2z # % %2 # % % ® w» Federal German Ministry of
Environment (BMU)#% & & 2% - Windguard Pt Varel 23 = BRIFZ - B
Bokh FEREZY > F 5 - BEPNES 2R F R Bremerhaven o %+ Varel
ERFZRFEE R R EEFLH 24od 20 @3 Bremerhaven 2 R
HplEe £ 2 b s w s bm2/100 m/s 2 11m2/40 m/s > BIFEEE 12m0
40 m/s PlFER FEPF2ZwkE 5 60 dB - Windguard EiRdRAe FEFRRE L
By - RBEAR A WRAZPE HEFEE6 MW

% 2 ~Windguard R ik 2. F* ‘m

b 2% PR 7 Am) | ki (w/s) Horr o
1 2004 1.0 20 I s

11.0 40 o -

2 2008 5 20 R TR Vg

g ER F 0 R

3 2009 0.8 20 B-20 & 40°C > ;%
BB B 95%

4 & 5 | 2010, 2011 1.0 40 R N = 8-
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BT A A b 4 IRIESREL HNR KA G L R Fg
A& B A d > #3124 M LIDAR/SODAR 2 & » o = LIDAR 4 »

Functioning

LIDAR=LIght Detection And Ranging

Deutsche

WMM&ET

e Carrier frequency: 200 THz

¢ Light reflected on aerosols in air

¢ Doppler shift in frequency of reflected
signal proportional to v-component along

direction of receiving

k.
Aﬂ"l‘71|

¢ Meas. height determined by: time between
sending and receiving (pulsed laser) or by
focussing of laser beam (continuous wave)

¢ Mostly monostatic
¢ Sampling rate ~10kHz
e Signal-noise ratio: ~500:1

¢ Probe volume: ~1-30m along beam,

~5mm diameter

e Radius
_meas. circle
- meas—

Functioning

ZephIR-28 EH .=
PR s

SODAR=Sound Detection And Ranging

Ligoes

e Carrier frequency: 2-6 kHz

e Reflection of sound at air density

variations in boundary layer

e Doppler shift of frequency of reflected
signal proportional to v-component

along direction of receiving

e Measurement height determined by:
time between sending and receiving

e Mostly monostatic
e Sampling rate ~1Hz
e Signal-noise ratio: ~10:1

e Probe volume: ~5-10m along beam,

~1-10m diameter
¢ Radius measurement circle:

22
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(I ) %*c IEA Task 27 € 3%

\_‘-

L ¢ %ﬁh\,b’&ﬁég_ﬁl“j‘g%‘% /5"]'9-,;\#{;31 %g“‘%ﬁ%l\’%*;%irﬁ i ’%
o BRI RE L 2 43 ,

1 ¥ 4@46.;? 31 ABEF o § ¢k &
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BAAERMG A R R R HRED e AR RS

[EA Task 27 2 R d 57 &% Ignacio~ L i £ ®eEHK Trudy ~ # &
SWCC #H =+ Brent ~ € f 7 * % Raymond ~ / B * % Maeva ~ B it %
Amir ~ FP 4221 & Guillermo ~ # B~ % Jason ~ § B % Seokwoo ~ 4% § i
# Franco # o IEA Task27 ¢ &= & BEyse % > PFREA S Z - 7 v 7 =
BN 48 o Y - 8 e 3 i2a =0 5 Virtual meeting 0 & B A £ BFiE
PR H L FEIAP M R v ? B E 2 SWAT €32 2 [EC CAC g3k & & - 42
B ¥ gRFITAE o4 7 4 & face-to-face &> 2 HpEF 2
BHE EREEFHT - 2013 &3 2016 q&mg‘é@pq‘ ek SUN) R 25
1 face-to-face €% RAT G Eyr> a P £z ? fo SWAT €3k & &2
IEA Task 27 ERA &Y WP 5+ Fyee A= [FA Task 27 e x HFi75
T G R (AR wéfé’uff'ﬁﬁﬁﬁﬁﬁﬂwmi

1. Spain Small and Medium Wind (4-®] 29 #771 )

#— > 4R d CIEMAT 0 Ignacio Cruz # % o s+ &4t 717 ¢ 2011
# 11 * 11 p i€ 1 3%7 Renewable Energy Plan i*4 % » 43%3+% 7 » & 5L
732020 & 0 ) b &R v 2 1) 300MW - & incentive program } - &
719 A 2011 & 11 * » i@ %7 draft Royal Decree establishing the
regulation of the administrative, technical economical conditions
of the mode of electricity and supply based on Net Balance > p % i
FEe2A® 100kW ch 2 KR - F A HAR O PR T EAAEF 7
ArERF NPT E ORI RHT T HT grid ¢ o F ¥ '2)4'?3?'{? i .E'E'J
T'energy credity ° 3% energy credit ¥ M4 &) “ﬁ’—‘ﬁ 12 7?0
CHAF I EHE DI R RFRAS 2 AP B o = s B
ﬁ‘&ié_ﬂ » & %z Bornay (% & 517 B X B X e ] b B FE » from
1970) ~ Sonkyo Energy ( & % Windspot) ~ ZIGOR -~ Carlo Gavazzi -~
ENNERA ~ Baiwind (2% ) ~ KLiUX (£ 2 #h) ~ Technowind (£ & #h) -
GARBI -~ Norvento ~ Turbec ~ Dyna Flow ~ ADES (H # % ) ~ bitegui (Z-E #h)
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FH o
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B] 29 : Spain Small and Medium Wind

2.China Small Wind Country report (4-@ 30 #77% )

AR ¢ OB G g FRL R A o i Y R R
Wl ki T RE e G A ERE P REAREALY 0w P R
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5 O35.6TMV - 48 bdp s USST.28M - fx 5451 » ¢ Rk it A £ %7
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f1F 127 & » 3731 % 14 252 & 0 AT 4G 89 B o hin 31 Rl b AP
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S B N S b EHLERS T FRgS R
Rigp nehF i ¢ 7 & ﬁ?ﬁ (ﬁf%&@wﬁi—ﬁ A L
) s MR EEE RS o

31



%] 30 : China Small Wind Country report

3. Ireland Status of Small Wind in Ireland (4c® 31 #7771 )

%&Hﬁd CREDIT £ Raymond Byrne # # -« iz &£ € | ff | b $8:0
ﬁu}l*‘ e P a®fkFE el hai fﬁf&ﬁﬁﬁﬁi]ﬂ 530‘?’%7%
,&%t_%_’gﬂ K5 2.98MW; 42012 & > EHEd ) b S ER %50 & o
BEFFEL5 A0KW - EFEHP 75 3 Rl b BRF ’Av\ Jn\ C&F Green
Energy 4= Kingspan Wind o &t 4> & > € B g3 80% | R 45 Iic > 4
B L ER 0 F AR iTZ ¢t A & R F]E ® B MCS feed-in-
tariff 1R = 8 e sl KRR b R o
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B 31 : Ireland Status of Small Wind in Ireland

4.France and the Small Wind Energy Sector (-] 32 #77+)

o P BT &Y g4~ IEA Task 27 &
zoth s ERE B R SR L A B4 r T
30~31~32~33 %

o P o jE R
2
T

s> i sFd  CSTB/CAPE ¢ Maeva Sabre # # o /s & 42 B/ b B0
THEWEENE

Stz Task 27
[EA Task 11 ~19 ~25~26 ~29 ~
Bl PR3 FREE&E < 9E 3000
s i E & 100~200 5 elicR e o

-
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France and
the Small wind Energy

Sector

Moevo SABRE, csTE/CAPE, Franco

B] 32 : France and the Small Wind Energy Sector

5. Australian Small Wind Reports (4c® 33 #77)

# > 4F 4 Murdoch University =1 Amir Tabrizi # % o /i &4/
MO RS IRR RA E o P BN AN R T L B RS- ﬁwﬁif}]ﬁ%fza‘; )
MoAd R ENE FE e PR A PDIRRAELEEEF 376 5 0@
2012 & WF A7 8 5 o WEW R FEIL LR B E B AL EBE
b B2 A2 AL T A FIEE o
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B] 33 : Australian Small Wind Reports

6. Argentinian SWT market report (4c® 34 #71)

> 479 INTI 0 Guillermo Martin # # o jsk #$/P 1325 | b 4
IR G o P REG 18 Tl R WRE o EATHER R 95 381 5o
Ap % 3% A98KW o INTT £ 7 fl b 84 iRIPRIS >« e e fRasgc i 7 1 2
FORET R PEEARM AT G R o P R fo W B B A e
IEA Task 27 ¢ A ©
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SWT Market Rapoil
sating. CEDER, Sori, S paiin

B] 34 : Argentinian SWT market report

7.US Distributed Wind Market & Policy Trends (4-® 35 #77% )

s> i 4Fd SWCC £ 1 A ¢ Trudy Forsyth % & o i@y # 5% ® | b
WoenTk i oo P st et 100k ) BB B E Eﬁléﬁ%% REEES
134 1MW = p w0 2 R E W% 5 3 ik en | b BB % > ¢ 7 Rebate
Performance-based incentives - Income tax credits & o
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Bl 35 : US Distributed Wind Market & Policy Trends

8. Thoughts on Standardization of Measurements from Roof Top Wind

Monitoring (4~ 36 #-% )

$- > ff 44 Murdoch University ¢ Amir Tabrizi # # o i@f % 4 -
B RN EFTETER RGO T IFL > T WP turbulent ¥ sampling
frequency {v average period time % 4p B S #ceh B % o 4% sampling
frequency %#c> 7 3 34 & * 1Hz ~ 4Hz ~ 10Hz ¥ 7 F sampling frequency
79 % 0 % longitudinal ~ lateral ~ 4= vertical = #& turbulent
power spectrum components o ¥ “t4-%}+ average period time %-#c > 77 3%
4 # % 1min > bmin ~ 10min ¢~ average period time 7§ % > FHEBEX
longitudinal - lateral ~ = vertical = #& turbulent power spectrum
components ° s #_ turbulent € ¥ average period time F %~ B % > &2
sampling frequency ‘' # &M o iR X RHWE R R KL * F2LF 3
Bk > 2 gl X REE S S HH 0 RS ER AT
- average period time ¥ 2= 10s & 30s 3#Eg (A= F % i *
Imin/5min/10min)
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- ¥ KR 3hrr e F K & back-end edge @i E (A F AR #F
%% & front-end edge)
¥

J&7# F¢hhub height £ 35

- ¥ Jg heat flux @ 5

%] 36 : Thoughts on Standardization of Measurements from Roof Top Wind

Monitoring

9.Historical Data Analysis (4= 37 #7+ )

# > f§4r 4 CREDIT £ Raymond Byrne % # - iz 4" € f: W= 2
{ AR e 22 BT R E?E’L’rlif*%_’ﬁ rural fv semi-
urban & & ; hi#EF8 Re 7 10n/13m/60m = & 5 R @33 @ % = 73k 2
3 4r nacelle R :# 3+ % f4 ; sampling frequency 7 ZOmS/ls B fE s T Es
3 Imin/10min 3 f& - A 45PFR * h1 E & Z R A FH ~ b A F B~ TI
¥Mhi#E 2 h »@ -7 33 "if&*éiﬁrﬁ’g}i ﬁ’»lﬁ?/?ﬁ/g“j’é’\*? - A iﬁ«fﬁ/ﬁ
o kb ow & R PF 8P ans TN R o
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B 37 : Historical Data Analysis

10. NASA Building 12 Wind Energy Project Assessment (4c@ 38 #71)

gt > srd NREL ¢ Jason Fields # % - iﬁ’é‘i—‘ﬁ 44+ NREL # NASA -
®# 7 project {7 =% &~ % - Jason P = & NREL { # = 78 wind resource
assessment 7 technical lead > ¥ ® &_ [EC 61400-15 = secretary  NREL
BAHHE 2500 A o HP R A LG 150 £ > A &BF YT A4 & Colorado
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fB] 38 : NASA Building 12 Wind Energy Project Assessment

11. Developing BWT Test Plans in Taiwan (4c@ 39 #71)

AR SRR RELE L A BAERAL > @
7o R BPERES L R R EFE  x BT RlRE 2D
project % c FAAL SADI Bl R PBRELSE - F- B E1Y v
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[I] o IV e[ B 887 RGE - %2 B 5 T4 7w APk 3o L b 30
2012 # 11 *BE TAF @@ % 2 » #30 2013 # 4 " E DNV EZ# T - B
bHETHh# 95 8~9 m/s #&if & Class | v II ) b BT RER o 1Y
b oA Bl RIGER B SWCC % e BavE ez Te SRR Es, ¢
P BRI S W e 817 5 &2 L R BFE o B SWCC + = B
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Bl ﬁvﬁi}a an integral project for BWT testing (field and wind
tunnel tests), CFD simulation, and new standard development ° 3+ % p
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‘Developing BWT Test Plans in Taiwan

Chin-len Chang
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Bl 39 : Developing BWT Test Plans in Taiwan
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12. Turbulent Wind Flow (4cm® 40 #77% )

st i> 4R d KIER ¢ Seokwoo Kim # # - KIER &_Korea Institute of
Energy Research e - iﬁ'?{iiﬁ ¥t hgr W~ ®3 KIER - B3
project &= %4 % o FHE LA ET I HERT - 2B AL #
o2 BAR R % R (turbulence intensity) 4 47 0 F H A dg K-
FRPEROR GRIREELITI R o B W% Y project M AdFFE A
¢ oo

B 40 : Turbulent Wind Flow

13.Wind energy in urban environment (4] 41 #7771 )

st i> i 3F 4 CSTB/CAPE =0 Maeva Sabre % # o CSTB/CAPE &% BB H-
Ministry of Energy and Sustainable development %% ¥ i+ > X3 800
SR e FEAEAEPE  AFRR ZAREEE RS F
GEBRKSFAB IS TE Y LA RS R o ﬁﬁ’;i—‘ﬁéﬁﬁ
CSTB/CAPE thi= 3 %k # 2 e (F2 Fmy 3 dmh o A2 Zh F g 224 2
B ¥ & snow gun -~ artificial solar system ~ 2 A BA F K& 0 it 59
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] 41 : Wind energy in urban environment

14. Future data analysis and testing (4cH] 42 #7771 )

$ > f 48 4 CREDIT ¢ Raymond Byrne % # - ‘}fﬁ?ijﬂz 4%+ Sustainable
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] 42 : Future data analysis and testing
15. BEWT Test Specification (4-@ 43 #7571 )

IEA Task 27 *® 2L% & & ¢h— 0> » I 4-4 BEWT (built—environment
wind turbine)#s f1if & i& FRIFPATRE R - KB 81 7 5 3] > [EA
Task 27 IR A & FHEF2L¥ 872 HP d gL T 4 24 Bl7 f’a o Bk
Bz g4 ’*’*j’ﬂ ARFF L2 L AR ﬁﬁg‘ FEOPEL o v ¢ R Ak BEWT
FoRe NP R R HOE T#—’J’ /]}U{%E?‘/'{" B BERY o AP TREINL
E b i# 3o BEWT PIER 48 o JpF& | Va11d sector ety 447> Fli &
FER #3 o BEWT Az Bag b @A E54pk ot b B2 T R IR 4
¥ BEWT %z — B % 27 k> [EC 61400-12-1 ek 35 F13205 2 2 o ¥ ¢ =
T4 ’f”jﬁ AREF S 2R Y - BE 2 A e p BEWT (Rl@H-TER > 7
FYEN LN r‘-,}{ﬁ BoiE 20 2R R > S9 H R BEWT Fph avikm s mx Fli
BEWT & 2t% §pl— #herh i@ %14 (TP [EC 61400-12-1 Rz e j2) 0 @
28 Fp - ﬁdv\ 351 iﬁbm&_@% Lo F]t & AL A b i# 3 BEWT fr Az
Benzphh R PAPR CBERS % FFFAGARRE R Th R
Doy o RS RLG RRETRR IR AR AHT - FABFRLR
F=zghy o TR 4 5 (P IEC 61400-12-1 L2 e — 2 b HHE ) »
REWEFHELPLEILEL A RLBFFAGTF 7 82+ 2 criteria
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B] 43 : BEWT Test Specification
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