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Welcome, and thanks for joining!

Webinar 1: Measuring the Global Blockage Effect (Tuesday) Webinar 2: Modelling and Accounting for Wake and

Background & motivation for the project Blockage Effects (Today)

Objectives A Recap of objectives

Project participants and structure Modelling approaches

Measurement campaign design Validation against measurements

Validation & verification Conclusions

Joint Statement
Q&A

Blockage measurements
Q&A
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Recap: Objectives of GloBE

Dataset for model
benchmarking

Measurement
campaign

Test hypotheses and
deliver updated model

Build industry
consensus
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Increase confidence in
yield predictions



Recap: Objectives of GloBE

Dataset for model
benchmarking

Measurement
campaign

Test hypotheses and
deliver updated model

Build industry
consensus

&

Increase confidence in
yield predictions



GloBE Project Structure
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@ Introduction & recap

Obijectives of this session

Delineate Blockage Physics and Accountancy

A set of proven / disproved hypotheses

A physics recipe

An accountancy recipe

@ Joint Statement on the Global Blockage Effect &
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Introduction & recap
Recap of previous session

Focus on Measurements and Observations

Endto-end measurement and processing
scanning LIDAR data to get wind speed
gradients for pattern of wind speed analys

Processing and use case of the NSO mq
mast and FLS data as trusted references
confidencebuilding

RWE

Processing and initial analysis of ABL heig
measurements

Processing of shosterm wind farm SCADA
data for pattern of production analysis
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Experiment design

Summary of GIoBE measurement campaign

a 6x WindCube 400s scanning in 3x dual Doppler pairs to
conduct dual Doppler reconstruction (DDR) of wind speed «-
from LoS

604108

A Operating in stegstare scanning patterns

A Motion corrected, debiased, levelled, time o
synchronised

a Dedicated WindCube 200s for ABL:
A Boundary layer height
A VAD tall profiles

e Floating LIDAR System (FLS)

A Measuring in 3 locations, 2x-4ocated with scanning
LiDAR and mast as trusted reference .

o Met mast ey

¥V FLSPos.B

A Refurbished with higtirequency sampling inc. TUY e
A Turbine Locations

ultrasonics for atmospheric stability and SST | NSO Met Mast Location

soasse

Northing

W s axn m
Easting
RWE Pagel2



@ Results & observations
Blockageinduced speedups
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GloBE LiDAR Wind Speed Ratio Filtered | Period: 2021-09-19 00:00:00 to 2022-04-21 00:00:00
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@ Results & observations
Blockageinduced speedups
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GloBE LiDAR Wind Speed Ratio Filtered | Period: 2021-09-19 00:00:00 to 2022-04-21 00:00:00
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Results & observations
Pattern of wind speed & power

Amrumbank West | Nordsee Ost PoP/PoWS | Period: 2021-09-19 00:00:00 to 2022-04-21 00:00:00

—— WS (NSO MM USA 92m): 5.0-13.0m/s | WD (NSO MM USA 92m): 120.0+15.0deg | ABL (ABL LIDAR): 0.0-3000.0m | WGS84:32632
Y Normalisaionpoint for
pattern of wind speed
(Pows.
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Results & observations
Impact of boundary layer height on pattern of production
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Results & observations
* Wind gradients by wind speed

Trends by Wind Speed Pair 5|6

GloBE LiDAR Wind Speed Ratio by Wind Speed | Period: 2021-09-19 00:00:00 to 2022-04-21 00:00:00
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Hypothesis testing of physics il | Y i
Proving / disproving hypotheses i e

| : 1

I g [

@ There is no GBE H T

I = 1

[ [ . g

® GBE results only in a downwards bias in AEP :E | E

@ GBE results in a downwards or upwards bias in E: . 2 :

AEP :: ! :

I I [

@ Geostrophic height (ABL) has little impact on GBI:J:' S : :

Geostrophic height (ABL) has large impacton | @ @ :

@ cee I I

I S—

] -

Lead row : :

Legacy approac correction E = -

approach | = :

S 1

' I

Tightly / Fully I | :

coupled E E
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@ Hypothesis testing

Evidencebased method

Combining wind speed and power gradients

In order to prove / disprove hypotheses we will usieagly of evidencecomprising of:

A Measured wind speed gradients & what impacts them
A Observed power gradients & what impacts them

A Modelled results to separate physics & what impacts them (use of VV to assist)

Question: What best explains what we are seeing in the observations?

Result: A model physics recipe.

RWE Page19
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Model comparisons

LYUONRPRdAzOAY3 w29Qa ++ YR w! b{

Zi Fraunhofer
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Model comparisons

ITRG model contribution

GloBE data

Blockage physics & modg]  !ndependent Technical Review Group Blockage technical loss
representation ' 2 e accountancy
po'

@ Joint Statement on the Global Blockage Effect &

RWE Page22



() Model comparisons
4%

Summary Table

Global Blockage Effect

GBE Physics rﬁsrtzggriztclls’/? ABL Heights (m) C%fcljoiitlii(%s Plot Designation

A e Fully Coupled Full Yes (soft) 300, 600, 1000 Neutral, Stable A (FC)

B A Fully Coupled Full Yes (soft) Many Many B (FC)

CcCw¥ Tightly Coupled Full Yes (hard) 300, 500, 1000 - C (TEABL)

D4 Tightly Coupled Full No - - D (T@o ABL)

E Tightly Coupled  Deceleration No Many - E (T@o ABL)

F & Tightly Coupled Full Yes 300, 500, 1000 - F (TEABL)

G+ Fully Coupled Full Yes (hard) 300, 500, 1000 - G (FC)

H Tightly Coupled Full No - - Not included yet
RWE VV@®-  Tightly Coupled Full Yes (hard/soft) 300, 500, 1000 Neutral, Stable RWE VvV
RWE CFD" Fully Coupled Full Yes (soft) 700m Neutral RWE CFD

RWE
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@

Model comparisons
Processing of SCADA data

Summary of data processing

Wind speed distributions
- { K26y AY UGUKS G2AYR 9 t28SNI hoadSNDIFGA2Y &¢E

QX
(0p))
QX

Power distributions

- Uses 4yr long term dataset.

- Filtered for wind speed and direction from lead row turbines, 100% avail. And 0% curt.
- NormalisedPoPcalculated using lead row average if lead row only.

- NormalisedPoPcalculated using wind farm average if looking at whole wind farm.

Models

- Model results averaged directionailyavailablewithin the same bin widths as measured.
- Model results averaged across multiple ABL heigl@sgailable

- Model results averaged across multiple stability conditidrasailable

RWE Page24
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Model comparisons
% Pattern of production

Pattern of Production Along Lead Rows

N\

P J J T

VV only comparing hypotheses (ABL =
[300,500,1000m], lid = 0.5):

A No GBE (HQ® Shows no variation

A Partial GBE (HX) Shows power gradient

A Full GBE (H2/3) Shows increased power 2 %8

gradient

RWE
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Model comparisons

Pattern of production \

Pattern of Production Along Lead Rows

P J J T 8 ) m/s
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Model comparisons

Pattern of production

Pattern of Production Across Wind Farm
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Model comparisons
.Q. .
Pattern of production \

Pattern of Production Across Entire Site
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Model comparisons
Pattern of production

N

Pattern of Production Across Entire Site
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wind dir = 300, model = D (TC-no ABL) wind dir = 300, model = E (TC-no ABL)

wind dir = 300, model = F (TC-ABL)
1.4 RZ=10.96 8 14 RZ=10.77 . 14 R2 =094
LY a— T4 v 072 o = - \ = V3 y rY
13 y =079 x+0.2 ~ y=1.01x 2.01 ) o o 13 y =0.63x + 0.3 .
1.2 y= > 12 y =X e® g 0 4 12 y = >
3 o k) E. bl T i
Q111 e ® . g ® T 11 [ {
£ £ 10 = ° S °
a 10 b o o 1.0 ) |
g N b g e g
0.9 . . 0.9
0.8 ‘.. Y 0.8 -
-
0.7 | "P‘L —— 0.7
| RWE| °°1% . RWE RWE
07 08 09 10 11 12 13 14 07 08 09 10 11 12 13 14 07 08 09 10 11 12 13 14
PoP scada PoP scada PoP scada
GaLAOLtte f22]1 F2NJ adf 2o
to assess model performance
RWE

Page29




Model comparisons
.Q. .
Pattern of production \

Pattern of Production Across Entire Site

P J J T 8
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Model comparisons
.Q. .
Pattern of production \

Pattern of Production Across Entire Site
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() Model comparisons
_
Pattern of production \

Pattern of Production Across Entire Site

VV run for 300deg a range of ABL heights using lid strength = 1 (to exaggerate the &feethember this is
the same wake model in each case:

wind dir = 300, model = RWE-VV, ABL = 250 wind dir = 300, model = RWE-VV, ABL = 500 wind dir = 300, model = RWE-VV, ABL = 1000 wind dir = 300, model = RWE-VV, ABL = 10000
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GBE and ABL impacts the GB;O%Z? Qggiér:tpzﬁés i
local power gradients withi GF LILISE NEé I &
the global gradient! : :
ISssue!’
RWE
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() Model comparisons
.
Pattern of production \

Pattern of Production Across Entire Site

VV run for 300deg a range of ABL heights using lid strengttA=r&émember this is the same wake model in
each case:

wind dir = 300, model = RWE-VV, ABL = 250 wind dir = 300, model = RWE-VWV, ABL = 500

wind dir = 300, model = RWE-VV, ABL = 1000 wind dir = 300, model = RWE-VV, ABL = 10000
2 > I
R? = 0.56 ° L4 R? =0.92 . L4 R? =096 14 R? =0.96
L) L) L]
14 'y =054x+0.46 e /( 13 y =0.79 0.21 L L3 y=0.92 x+0.08 ‘ﬁ y = 1.00 x |-0.00 e
L]
y =X . . 12 y = ) 124 =X 1 e ! 12 ¥
gz s 3. - L) T e3> . o] oo .
o - — ° 11 * re o 11 o - e
o ‘ o . bl » o a o
E o E 10 . e o8, E 1.0 = ¥ E 10 -
o 1.0 . t [<] o <]
o . a . o 0.9 a
. = \ 0.9 s “
. .
. 0.8 T T T T T
081 Ggase 08
07 71 d
RW ‘ RWE  |&  _RWE| s & RWE
0.7 0.8 0.9 ljU 1:1 112 13 l‘rt‘l Dr'.' 0.8 0.9 1‘IU 1:1 le 1.3 1j4 017 0.8 0.9 ljU 1:1 112 13 l‘rt‘l Dr'.' 0.8 .9 1‘IU 1:1 le 1.3 1j4
PoP scada PoP scada PoP scada PoP scada
wind dir = 300, mode= C (TC-ABL) wind dir = 300, model = D (TC-no ABL)
14 R?=10.42 N 14 R?=10.96 T T l'
13 y 29 x+0.71 . 13 y=0.79 x +0.21 -
) Son ®
el v We can explain the
- _
£ behavi f mode ; i
E enaviour o oae EL . >
* 3 C and D N
[ an vs] | paP
~
T T T 0.7
. 1.0 11 12 13 1.4 0.7 0.8 0.9 1.0 11 12 M Od e I D
RWE PoP scada PoP scada Pagess




Model comparisons
Impact on pattern of power from wake and GBE

Change global trend
Wake gradient
T 4
o
o
k5 ‘ ( 2
Change sulrend [J) g
radient 3
2 = v
and (/.

ABL height / inversio grafii';i?gf global | ;f
Strength

MeasuredPoP[-]
All contribute to streamwise power gradients and therefore scatter

in PoPcomparisons

RWE
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Model comparisons
|
Impact of boundary layer height \

Patter of Production Across Entire SiteABL Impact

RWE-VV, 8 = 300°

VV run for 300deg a range of ABL heights using li

| I I | I
H H — —_ ~@- abl =250m,lid = 0.5 ’
9inversion) strength = 0.5 AND =1 e b 220 1 I
1.7 “® abl=300m,iid=o05 /s
. . - . M- abl=300m,lid=1
A ABL height has a big impact o abl =500 m 14— 05
— M- abl =500 m, Iic! =1
A Lid (inversion) strength has an equally big 51-1“ - oo e
H ~@- abl = 10000 m, lid = 0.5
Impact £ B ati= 10000 m, lid = 1
T
A VWV requires a inversion strength of 0.5 to 8 1.04
. . . . o
permit a realistic ABL height to be set. £
o
=

GBE modelswust have ABL representation and ca 0.91
over inversion strength

D : : : 0.81 RWE |
Significant learning for RWE, inversion strengt AOL AO2 AD3 ADA AGS AGS A7 ADS AGS ALD ALl A2

option introduced to VV as a result Turbine []

RWE Page3s




Model testing »?

o S
Model comparisons

= &

GLOBE

Pattern of Wind Speed

So far we have looked at long term power only but N
what has GloBE given us?

Pair 5|6

. . Pair 1|2 Pair 4|7
A Wind speed gradients along transects for 3 dua
Doppler scanning LIDAR pairs.

Interrogate the model flow fields supplied an(f‘“”
compare against the measured data.

Try and split out the hypotheses, again will usg
VV for this purpose.

V¥ FLSPos.A
W FLSPos.B
“*1 W FLS Pos.C
® Scanning LiDAR Points
RWE

A Turbine Locations
| NSO Met Mast Location

nnnnn



Model testing Pair 516
. Measurements
% Model comparisons et

WD: 27G5deg : Pair 1|2
ABL: All ABL: 1km (0.5 lid)

Pattern of Wind Speed

Let us use VV to show the impact of the different hypotheses on wind speed gradients:

Pair5| 6

4 - 1 | | 1
o ﬂwt\ B~ VV, ABL = 1000m, lid = 0.5
Lot -#&- VV_no_gbe, ABL = 1000m, lid = 0.5
' \ -¥- VV_no_gbe_upside, ABL = 1000m, lid = 0.5
S —e— WindCube
S 1.008 .
©
¢ I\\\ Upstream deceleration
o | Mee.—a = c ; .
g | T \-l\ identical for partial (H1) and
§ 1.004 ‘\\\\ full (H2/3) GBE.
1.002 \‘.\ . .
N\ [+ yQi &SLI NI
Looo & * by looking upstream only
-4.0 -3.5 -3.0 -2.5 —=2.0 -1.5 -1.0
Easting [km]
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Model testing Pair 516
. Measurements
% Model comparisons et

WD: 27G5deg : Pair 1|2
ABL: All ABL: 1km (0.5 lid)

Pattern of Wind Speed

Let us use VV to show the impact of the different hypotheses on wind speed gradients:

Pair1| 2 Pair4 | 7

Lot RWE . RWE| & v, ABL=1000m, lid = 0.5
\ 1.025 -#4- VV_no_gbe, ABL = 1000m, lid = 0.5

__ 1010 -¥- VV_no_gbe_upside, ABL = 1000m, lid = 0.5
= . o— WindCube
',‘% 1008 4 ~ v l.;: """ i R i
= L - . -
B Loos \;\ Lo1s Crucial: Partial GBE (red lin
o -
E 1.004 I \ 10104 o e B — =0 Cancf)_nly go bdaCk todunlty
= B i ree wina spee

1.002 \\ 1005 Un |ty ( P )

1‘°°°';; """"" L . 1000 A& A A Can separate H1 from H2/

-4.0 -3.5 -3.0 =25 -2.0 -1.5 -1.0 9.0 9.5 10.0 10.5 11.0
Easting [km] Easting [km]

RWE
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Model testing Pair 516
. Measurements
% Model comparisons it

WD: 27@22.5deg : , Pair 1|2
ABL: All ABL: Avg. avail.

Pattern of Wind Speed

Pairl |2

Pair5| 6

Loos RWE | — RWE| _o- A(FO)
A “:=::::: ::::: -4&- B (FC)
. 1.006 — 1ot Msser L Rl . -4-- D (TC-no ABL)
= 2 i v N s, -4~ E (TC-no ABL)
e 1.004 - B 1.008 1 EERS e = FUGRRL
o o \\“\\\tt\ == G(FC)
g 3 1.006- A -4~ RWE-RANS
g 1.002 _3 \:::\\\ -- RWE-VV
k= £ 1.004 WindCube
= 1.000 = e e I e o o
1.002 i
0.998
1.000 [
—4.0 -35 —3.0 -25 -2.0 15 ~1.0 -4.0 3% -3.0 -25 -2.0 -15 ~1.0
Easting [km] Easting [km]
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Model testing
Model comparisons WS: 513mis

Pattern of Wind Speed

Measurements

\WD: 27@5deg
ABL: All ABL: Avg. avail.

Pair 5|6

Pair 1]2

RWE

Pair5| 6

-
-

-

~ -

o

RWE

1.008

1.004

Wind speed ratio []

1.002

1.000

-®- A(FC)
-#&- B (FC)
-4-- D (TC-no ABL)
-~ E (TC-no ABL)

- - F (TC-ABL)
-+- G (FC)
~4-- RWE-RANS
-®- RWE-W

—e— \\/indCube

-4.0 -35 -3.0 -25 -2.0 -15 -1.0
Easting [km]
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Model testing
Model comparisons

Measurements
WS: 513m/s
\WD: 27@5deg
ABL: All

Pattern of Wind Speed

ABL: Avg. avalil.

Pair 5|6

Pair 1]2

Pairl| 2

1.04

103 Crucial: Partial GBE (pink lin
= canonly go back to unity
B 102 (free wind speed)
=]
O
-4 :
V1014
©
£
3 | &S

IRUE R e ———

0.99 T T

-40 -35 -30 -25 =20 -15 ~-1.0
Easting [km]

RWE

Pair4 | 7

1.04

.._._..._ -

RWE
- -

p—

-
-
-
-

9.0

9.5 10.0
Easting [km]

10.5

A (FC)

B (FC)

D (TC-no ABL)
E (TC-no ABL)
F (TC-ABL)

G (FC)
RWE-RANS
RWE-VV

\We believe there is waki
contamination here
(brown line)
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@

Model comparisons
Findings from comparison exercise

Conclusions

We have seen the following from the model comparison:

1.

RWE

There is a large spread of methods and therefore a large spread of results, the extent of the spread was a
surprise.

There are models that clearly perform very well and some pretty poorly specifically for GBE.

Tightly coupled models which exclude ABL height representations show negligible GBE impact and therefore
are of little value.

Tightly coupled models which only contain partial GBE exhibit gradients which do not match observations.
Fully coupled higher order models consistently perform the best when including the correct physics.

Tightly coupled models with good ABL height representations including soft lid perform very well.
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Hypothesis testing
Proving / disproving hypotheses

Body of evidence 1

2. Wind speed gradients

L. [POVED GERIES (07 LT upstream of wind farm sho

waked & waked turbines

deceleration only
explainable when including
GBE physics

only explainable when
including GBE physics

RWE

3. Wind speed gradients

follow expected trends wit
farm thrust.
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Hypothesis testing
Proving / disproving hypotheses

@ @ There is no GBE
@

Dis
proven

GBE results only in a downwards bias in AEP

@ GBE results in a downwards or upwards bias in
AEP

@ Geostrophic height (ABL) has little impact on GBI:Jl

Geostrophic height (ABL) has large impact on
@ GBE

Lead row
Legacy approac correction
approach

Tightly / Fully
coupled
approach L

Pageds



Hypothesis testing

Proving / disproving hypotheses

Body of evidence 2

1. Power gradients for un
waked & waked turbines
only explainable when

including GBE physics

4. Wind speed gradients
exhibit acceleration throug
Kaskasgap only explainablg

when GBE models includg
accelerations.

RWE

2. Wind speed gradients
upstream of wind farm sho 3. Wind speed gradients
deceleration only follow expected trends wit
explainable when including farm thrust.
GBE physics
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Hypothesis testing
Proving / disproving hypotheses

@ @ There is no GBE

@ ® GBE results only in a downwards bias in AEP

@ GBE results in a downwards or upwards bias in
AEP

@ Geostrophic height (ABL) has little impact on GBI:Jl

Geostrophic height (ABL) has large impact on
@ GBE

Lead row
Legacy approac correction
approach

Tightly / Fully
coupled
approach

Dis
proven

Dis
proven

e R e o Y e
K A T
‘ \J
A---------- L B N &N N N _§ N N § § § N § N §N N §N |
g N,
g =)
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@ Hypothesis testing

Proving / disproving hypotheses

Body of evidence 3

2. Wind speed gradients
upstream of wind farm sho
deceleration only
explainable when including

GBE physics

1. Power gradients for un
waked & waked turbines
only explainable when

including GBE physics

3. Wind speed gradients
follow expected trends wit
farm thrust.

4. Wind speed gradients
exhibit acceleration throug
Kaskasgap only explainablg

when GBE models includg
accelerations.

5. magnitudes of power /
wind speed gradients onl
explainable when including

ABL representation.

6. The range potential of
power / wind speed
gradients is large due to th
impact of the ABL height.

RWE Page48



Hypothesis testing
Proving / disproving hypotheses

@ @ There is no GBE

@ ® GBE results only in a downwards bias in AEP

@ @ GBE results in a downwards or upwards bias in
AEP

@ @ Geostrophic height (ABL) has little impact on GBI:Jl

Geostrophic height (ABL) has large impact on
VU @ cee

Lead row
Legacy approac correction
approach

. ,_ Noté: This is not saying that we have proven / disproveg
Tlghtly / FU”y- < accountancy methods by proxy.

coupled
RWE approach | SIS [N Pagets




@ Hypothesis testing

Redistributive effect on power

Looking at Different Hypotheses in More Detail

A VV can represent all hypotheses with the
same underlying wake model

A[SGQa dzaS =+ (2 oNBI
at Amrumbank WesPoP .

21AY

sonse

A Look at the different hypotheses and why
these matter.

A Focus on 270, 000, 180 and 300deg.

¥ FLSPos. A

A Single ABL height and lid strength @ 9m/s. ... ¥

@ Scanning LiDAR Points
tions.

RWE
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Hypothesis testing
Redistributive effect on power )

Looking at Different Hypotheses in More Detail

AMK Normalised Power ws=9m/s wd=270x5.0deg abl=500m alb_gain=0.5
Power Norm. by No GBE Max

Power Norm. by No GBE
Y B B R R S O P Y R “RWE
I S N - 7 WEither partial or full (H2/3) cari a0
0.9 1A — ---------- --------- Fu” GBE IntrOduceS Strea'W|Se be used for a lead row /
. ! power gradient correction
08yt N —— i i

---------------------------------------------------------------

0 W \Vise power gradient almost onl
0 e below 1.

g Partial GBE introduces stream
E

5 -

M35 AZ6 AT A28 A29 A3D A3l A32  A33  A34 A35  A36 835 A6 A27 A28 A9 A3D A3l A3z A33 A4 M35 Ad6

—— No GBE (H0) —— Partial GBE [Deceleration Only] (H1) —— Full GBE (H2/3)

RWE VV shows a power gradient is introduced due to GBE Pages1
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Hypothesis testing
Redistributive effect on power

Looking at Different Hypotheses in More Detail

w|

099

095

0.94

RWE

AMK Normalised Power ws=9m/s wd=0+5.0deg abl=500m alb_gain=0.5

Power Norm. by No GBE Max

098 i

% 097 ey pepee :

z Partial GBE introduces large A

096 . i

downwards bias for AMK

0gs | S i i i i i i i i

a5 M6 A27T  AJB 29 A0 A3l A32  A33  A34 M35 A3 835 A6 A7 AR A29 A0 A3l A32  A33 A34 M35 A6
WTG WIG
—— No GBE (H0) —— Partial GBE [Deceleration Only] (H1) —— Full GBE (H2/3)

100 {

Power Norm. by No GBE

099 -

Full GBE introduces small
downwards bias for AMK

_RWE

GBE power gradient persists through entire N4 cluster

Pages2
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Hypothesis testing
Redistributive effect on power

Looking at Different Hypotheses in More Detail

AMK Normalised Power ws=9m/s wd=180x5.0deg abl=500m alb_gain=0.5
Power Norm. by No GBE Max Power Norm. by No GBE

1o S T L  RWE
| : : I : : : : : | 1 | 108 i I_ T I .
i Full GBE introduces power sasss iss
el upside o in el
- ovm— | g LN
£ .l Partial GBE persists power iy il -l e R R R B TV
downside 1
05 = T = T | B 100
S S S — _
— . ——— . 098
P& H A ms A Mo M M 5 M A5 As e . S
WIG WIG

—— No GBE (H0) —— Partial GBE [Deceleration Only] (H1) —— Full GBE (H2/3)

RWE GBE power gradient persists through entire N4 cluster Pages3




(4 Hypothesis testing

And Some Clarifications

We probably need some clarification here about the hypotheses.

A What we have proven here is tihysicsand what thephysicsof blocakge does to wind
turbine/farm power.

A In other wordsA The physics of global blockage has a redistributive effect on power within
a wind farm / cluster.

A In other wordsh We have proven thathere is a power gradient induced by GBE relative to
wakesonly (no GBE)but how do we deal with that?

A We now need to talk abowdccountancy

RWE Pages4
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@Accountancy & conclusions

g G e Y Orsted W @) sRom ¢ T VAISALA wrwens o g e —eoow Y Orsted OV @ a0m ¢ 7O VAISALA e o
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@Accountancy & Conclusions
GloBE key findings

Key finding 1Direct evidence of the existence of GBE was observed in wind
speed and power gradients at and around the wind farms.

Key finding 2GBE decelerates wind upstream of and accelerates wind between / within

wind farms. Consequently, GBE has a stredse and lateral redistributive effect on power

within wind farms and clusters resulting in negative and positive GBE losses from turbi
turbine and farm to farm.
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