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Mission

"Our mission is to make the energy yield
assessment process more efficient,
transparent and reproducible through
digitizing and automation."
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Progress

We have delivered a fully implementable, working data model (and database
schema)

o Jan 2021 first release

o Jan 2022 version 1 released (including the Digital Calibration Certificate)

o Jun 2022 version 1.1 released

o Jan 2023 version 1.2 released (includes floating lidar sensors, measurement types and units)

The Digital Calibration Certificate included in the version 1 release
Users workshop Feb 2022.

o 176 signed up and 91 attended
Next one June 29th, 2023. Sign up!
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https://www.eventbrite.com/e/iea-wind-task-43-wra-data-model-workshop-2023-tickets-626091796417

Industry adoption activities (that we know of)

¢
& J€eDF
RWE s NRGSystems.

renewables

o DEUTSCHE

SRt L., SEbrightwind wWINDGUARD

bp

POWER

@Ammoni’r ESIOS @ S5 WIND ENERGY

Solutions 7 DIGITALIZATION




Task

Sensor Sensor 1 Sensor 2 [

Channel 1 2 E

Type Anemo. Anemo. “channel": "1",

OEM / Model Thies 4.3351  Thies 4.3351 "type": "Anemo.",

Serial 9183000 9183001 "OEM Model": "Thies 4.3351",

Height 80.1 80.2 "Serial": "9183@80",

Orientation 315 135 "Height": 80.1,
Installation report Logger Slope 0.045 0.045 "Orientation": 315, JSON

Logger Offset 0.25 0.25 “Logger Slope”: ©.845, .
as a PDF Calibration slope 0.04573 0.04568 "Lo:er Off:et": 8.25, representatlon

Calibration offset 0.2419 0.2487 “Calibration Slope": 8.84573,

"Calibration offset": ©.2419

“channel": "2",
"type”: "Anemo.",
"OEM Model": "Thies 4.3351",
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https://github.com/IEA-Task-43/digital_wra_data_standard/wiki/Task-43-WRA-Data-Model---An-introduction

Task

Installation report
as a PDF

Sensor Sensor 1 Sensor 2 [
Channel ik 2
Type Anemo. Anemo.
OEM / Model Thies 4.3351 Thies 4.3351
Serial 9183000 9183001
Height 80.1 80.2
Orientation 315 135
Logger Slope 0.045 0.045
Logger Offset 0.25 0.25
Calibration slope 0.04573 0.04568
Calibration offset 0.2419 0.2487

“channel®™: "1",

"type”: "Anemo.",

"OEM Model": "Thies 4.3351",
"Serial": "9183660",
"Height": 8@.1,
"Orientation": 315,

"Logger Slope": ©.045,
"Logger Offset": .25,
"Calibration Slope": ©.84573,
"Calibration offset": ©.2419

“channel": "2",
"type": "Anemo.",
"OEM Model": "Thies 4.3351",

Source: Task 43 WRA Data Model - An introduction by Amit Bohara

JSON
representation
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https://github.com/IEA-Task-43/digital_wra_data_standard/wiki/Task-43-WRA-Data-Model---An-introduction

WRA Data Model Demo File

& iead3_wra_data_modeljson B Openv @ESavev % Optionsv ¢ Share

< Y Q B

+ logger_measurement_config : [ ~icne
v 0 :{
slope : ©.04573
offset : 0.2419
sensitivity : null
measurement_units_id : m/s
height_m : 8@
serial_number : ©9183600
connection_channel : CH1
date_from : 2020-04-12T12:00:00
date_to : 2020-04-15T00:00:00
notes : I can write anything I want here.
update_at : 2020-04-18T18:13:00
w column_name : [ 4

T https://jsoneditoronline.org/#left=cloud.7206
column_name : CH1Avg 0377d4d34b348384c7d55bfe3bda&right=clou
statistic_type_id : avg d.90441e7aff6f418cafb783a68760e9b7
is_ignored : [] false
notes : I can write anything I want here.
update_at : 2020-04-18T18:13:00
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e Demo file using a tree viewer
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https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7

WRA Data Model Demo File

& iead3_wra_data_modeljson ENew B8 Openv @Savev

< Y Q B

+ logger_measurement_config : [ ~icne
v 0 :{
[ slope : ©.04573

offset : 0.2419
sensitivity : null
measurement_units_id : m/s
height_m : 8@
serial_number : ©9183600
connection_channel : CH1
date_from : 2020-04-12T12:00:00
date_to : 2020-04-15T00:00:00
notes : I can write anything I want here.
update_at : 2020-04-18T18:13:00
w column_name : [ 4
v 0 :{
column_name : CH1lAvg
statistic_type_id : avg
is_ignored : [] false
notes : I can write anything I want here.
update_at : 2020-04-18T18:13:00
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& Options v

«§ Share

e Demo file using a tree viewer

https://isoneditoronline.org/#left=cloud.7206

0377d4d34b348384c7d55bfe3bda&right=clou

d.90441e7aff6f418cafb783a68760e9b7
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https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7

WRA Data Model Demo File

& iead3_wra_data_modeljson ENew B Openv @ESavev % Optionsv «§ Share

< Y Q B

w sensor : [ items
v 0 :{
oem : Thies
model : 4.3351.10.000
serial_number : ©9183000
sensor_type_id : anemometer
classification : 1.2A
instrument_poi_height_mm : 258
is_heated : [] false
date_from : 2020-04-12T12:00:00
date_to : null
update_at : 2020-04-18T18:13:00
notes : First Class Advanced
w calibration : [ 1items

e Demo file using a tree viewer

https://isoneditoronline.org/#left=cloud.7206

v 0 :{ X
measurement_type_id : wind_speed 0377d4d34b348384c7d55bfe3bda&right=clou
slope : 0.04573 d.90441e7aff6f418cafb783a68760e9b7

offset : ©.2419

sensitivity : null
report_file_name : file name.pdf
report_link : null
date_of_calibration : 2019-12-06
revision : A
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https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7

WRA Data Model Demo File

& iead3_wra_data_modeljson ENew B Openv @ESavev % Optionsv «§ Share
» YQ B &
w sensor : [ items i
v 0 :{

oem : Thies

model : 4.3351.10.000
serial_number : ©9183000
sensor_type_id : anemometer
classification : 1.2A
instrument_poi_height_mm : 258
is_heated : [] false

date_from : 2020-04-12T12:00:00
date_to : null

update_at : 2020-04-18T18:13:00
notes : First Class Advanced

N ialeit,’:atim 3y https://isoneditoronline.org/#left=cloud.7206
' 0377d4d34b348384c7d55bfe3bda&right=clou

measurement type id : wind_speed
slope : 0.04573 d.90441e7aff6f418cafb783a68760e9b7
offset : ©.2419

sensitivity : null .
report_file_name : file name.pdf 3N WIN D EN ERGY
DIGITALIZATION

report_link : null
date_of_calibration : 2019-12-06 TEA WIND TASK 43
revision : A

e Demo file using a tree viewer



https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7

WRA Data Model Schema

& IEA Task 43 WRA Data Model Schema

£ - COlIE R A
>

v logger_measurement_config : {
type : array
title : Logger Measurement Configuration
description : The measurement configuration that is
B . programmed into the logging device. ° SChema using a tree Viewer
items : {
type : object
title : Logger Measurement Configuration
v properties : {
w slope : {

v type : [
9 : number
1 :null

] https:/jsoneditoronline.org/#left=cloud.7206
title : Logger Slope

resovs: e omapiErnigs SSERESCSREETS PR 0377d4d34b348384c7d55bfe3bda&right=clou
Bt Fon T nansureie i AR d.90441e7aff6f418cafb783a68760e9b7
is typically expected for
anemometers and wind vanes, but
not necessarily required for other
sensor types.
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https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7

WRA Data Model Schema

& IEA Task 43 WRA Data Model Schema

£ - COlIE R A
>

v logger_measurement_config : {
type : array
title : Logger Measurement Configuration
description : The measurement configuration that is
B . programmed into the logging device. ° SChema using a tree Viewer
items : {
type : object
title : Logger Measurement Configuration
¥ properties : {

/7r’§iope :q{ “‘\\\
v type : [

9 : number

1 :null
1 https:/jsoneditoronline.org/#left=cloud.7206
Eikle: : kogger Slons 0377d4d34b348384c7d55bfe3bda&right=clou

description : The slope programmed into the
logger for this measurement. This
is typically expected for
anemometers and wind vanes, but
not necessarily required for other

\\\‘7 sensor types.
}

d.90441e7aff6f418cafb783a68760e9b7
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https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7
https://jsoneditoronline.org/#left=cloud.72060377d4d34b348384c7d55bfe3bda&right=cloud.90441e7aff6f418cafb783a68760e9b7

<« C )} @& github.com/IEA-Task-43/digital wra_data_standard 2w @O0 O0x0O e Update

Pull requests Issues Marketplace Explore

I I la I l k yO u ' B IEA-Task-43 / digital_wra_data_standard ' public R EditPins v @Unwatch 14 v ¥ Fork 10 Stared 31~
=

<> Code (O lssues 28 11 Pullrequests 3 O Discussions (@ Actions [ Projects 1 [0 Wiki @ Security |~ Insights &3 Settings

¥ master ~ $ 6branches © 3 tags Go to file Add file ~ About ]
|EA Task 43: pre-construction energy
" O u r iss i O n iS to a ke th e e n e r ie I d @D stephenholleran Merge pull request #167 from IEA-Task-43/adding_image_nu.. = 287179 onMay 10 ) 422 commits estimate data standard repository
gy y B github/workflows Update compile_cert_docs.yml 10 months ago 00 Readme
t ff . t t t d B BSD-3-Clause license
a Bump color-string from 1.5.3 to 1.9.01in /3 5 months ago
assessment process more eficient, transparent an . 5 WD i ® | g St
. o . " B demo_data updated sample sql data Smonthsago | Gy 14 watching
reproducible th rough d|g|t| zing and automation. B G| U s R e F—
B docs Compile documentation 5 months ago
W images Add files via upload 2 months ago Releases 3
B schema update version number to 2022.01 5 months ago © 1.0.0-2022.01 (Latest)
onJan 12
m tools update to version 1 6 months ago
+ 2 releases
O .gitignore Remove docs folder from gitignore 2 years ago
[ CHANGELOGmd update version number to 2022.01 5 months ago
Reach out by:
y L] [ READMEmd Merge branch ‘master’ into dev 6 months ago
No packsges published
) contributingmd Make source branch for creating feature branch more explicit 2 years ago Biblish yourfitat padage:
[ licensext actual license language 2 years ago
G |tH u b re po O requirementstxt restrict pandas version to less than 1.0 ayesrsago | Contributors 1
)

READMEmd 7 . 3 ?‘3‘” ° “ﬁ”
= De+ o

https://github.com/IEA-Task-43/digital_wra_data_standard

Environments 1

join us on Slack,

ieawinddigitalization.slack.com/ _ wIND EN
i : ITALIZATION Languages

e —————
® Jupyter Notebook 82.4%

® TypeScript 7.6% JavaScript 7.1%

® HTML18% Other 1.1%
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or email us
michael.fields@nrel.gov stephen@brightwindanalysis.com
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Lessons Learned

It is comprehensive!




Lessons Learned

e The industry is “hoping” that this happens again and again for similar projects

e Relying on dedicated volunteers

e This is not proactive or productive

e \We need to help these volunteers justify their valuable time commitment to

their company

e Can the industry provide funding? Who? How?
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Lessons Learned

e A LOT of work!
o At least 88 different attributes to consider, name, define and structure

o Met weekly
o Tedious, detailed consideration

e Successful due to the people
o Requires significant time commitment from a core group of volunteers
m These are the champions
o Requires even more significant time commitment from a team lead
m E.g. Heiko was the lead contributor for the DCC
o We delivered a comprehensive data model in a relatively short timespan

o We were lucky
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