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TECHNICAL APPENDIX 11.2
Wind Speed Calculations for Hub Height
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A GOOD PRACTICE GUIDE TO THE APPLICATION OF ETSU-R-97 FOR THE ( Institute of
ASSESSMENT AND RATING OF WIND TURBINE NOISE ‘@ Acoustics

4.5 Wind Shear Corrections

Basing the predictions on sound power data tested in accordance with the IEC 61400-11 standard (or
equivalent) should mean that the wind reference used corresponds to hub height wind speeds, standardised
to 10 m height using a fixed correction (see Annex A). These predictions can then be compared to
background levels and/or associated noise limits derived using an equivalent wind speed reference, which
will have wind shear taken into account directly.

When this is not the case, for example when considering background data measured against direct wind
speed measurements at 10 m height, it is necessary to apply corrections to account for this. Any such
corrections should be clearly outlined and detailed in any noise assessment so that they can be reviewed by
any assessor. The assessment should be made using the most detailed information available.

Examples of methods which can be used to correct predictions to account for wind shear effects, when only
using a 10 m mast, are included in Supplementary Guidance Note 4 (wind shear). This note presents
methods to calculate corrections on the basis of long-term data measured at different heights, but as such
data may not be available for a specific site, typical shear values are also presented. Alternatively, similarly
derived corrections representing typical (average) shear values can be applied to the wind speed reference
used for the derived typical background noise levels.

The following simplified method is proposed for ease of use: applying a fixed correction by subtracting the
following factors from the wind speed reference used in the turbine predictions: 1 m/s for turbine hub heights
of up to 30 m, 2 m/s for hub heights of up to 60 m and 3 m/s for hub heights of more than 60 m. Such a
generic approach would be suitable in the context of a study made using a 10 m mast to limit costs, in the
absence of site-specific data.

If it can be demonstrated that the predicted levels are below the applicable lower fixed limits regardless of
wind speed, it can be seen that wind shear would not have an effect on the assessment and this may form
the basis of a suitable planning condition.
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TECHNICAL APPENDIX 11.3
Background Noise Levels, background plus 5 trendline with the predicted
noise levels against a noise limit of 45 dB(A) at each receptor
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Chart 11.1: NML 1 — H7, comparing the background noise level and wind speed over

the measurement period
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Chart 11.2: NML 1 — H7 for quiet daytime, background noise level, predicted level and

assessment limit
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Tirawley WF: NML1 - Night-Time
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Chart 11.3: NML 1 — H7 for night-time, background noise level, predicted level and

assessment limit
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Chart 11.4: NML 2 - H37 comparing the background noise level and wind speed over the

measurement period
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Tirawley WF: NML2 - Quiet Daytime
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Chart 11.5: NML 2 - H37 for quiet daytime, background noise level, predicted level and
assessment limit
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Chart 11.6: NML 2 - H37 for night-time, background noise level, predicted level and
assessment limit

6289 Tirawley Wind farm EIAR 7 September 2025



1 20

(s/w) 19V W 0T @ paads puim

18
16

1 14
2

0

Sligo

+ Wind Speed @ 10 m AGL

+ Noise

Consulting Engineers
Tirawley WF: NML 3A

*nN

+ .o.t * + m. o
" s e 1 oo
*ty -, 3
% mol s 40 -u. ?vc}’\t‘ ER %%%
s

Tirawley WF: NML3A - Quiet Daytime

12

% Qutliers (1)

10
September 2025

0.1787 x X*+-1.493 xX +32.34

Wind Speed @ 10 m AGL (m/s)

Best fit (R% 0.123), LAS0 QDT

+ LASO

] 2 g ] = & g a
(8p) |an=1 3anssald punos 06w

(8p) [2na1 2unssaig punos psv

Chart 11.7: NML 3A comparing the background noise level and wind speed over the

measurement period
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Chart 11.10: NML 5 — H103 comparing the background noise level and wind speed over

the measurement period
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Chart 11.11: NML 5 — H103 for quiet daytime, background noise level, predicted level
and assessment limit
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Chart 11.12: NML 5 — H103 for night-time, background noise level, predicted level and

assessment limit
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Tirawley WF: NML 7
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Chart 11.13: NML 7 - Quarry comparing the background noise level and wind speed over
the measurement period
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Chart 11.15: NML 7 - Quarry for night-time, background noise level, predicted level and

assessment limit
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Chart 11.16: NML 8 - H108 comparing the background noise level and wind speed over

the measurement period
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Tirawley WF: NML 8 - Quiet Daytime
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Chart 11.17: NML 8 - H108 for quiet daytime, background noise level, predicted level and
assessment limit
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Chart 11.18: NML 8 - H108 for night-time, background noise level, predicted level and
assessment limit
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Chart 11.19: NML 9 - H19 comparing the background noise level and wind speed over

the measurement period
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Chart 11.20: NML 9 - H19 for quiet daytime, background noise level, predicted level and
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Chart 11.21: NML 9 - H19 for night-time, background noise level, predicted level and

assessment limit
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Tirawley WF: NML 831 - Quiet Daytime
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Chart 11.23: NML 831 - H14 for quiet daytime, background noise level, predicted level

and assessment limit
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TECHNICAL APPENDIX 11.5

Calibration Certificates of Noise Instruments

MTS Calibration Ltd, & ~~\'\l;/u,
The Grange Business Centre, S \\_// Z
‘ M ' S Belasis Avenue, M
Billingham TS23 1LG, P
England % //;-\\\ &
callbra tlon Telephone: 01642 876 410 el
CERTIFICATE OF CALIBRATION Page 1 of 1
Approved Signatory:
Issued by: MTS Calibration Ltd M V—
Peformedby  Tony Sherris i/
Date of Issue: 02 March 2023 Certificate Number: 38152U Tony Sherris
Sound Calibrator
Client: Environmental Measurements On behalf of; Brendan Oreilly
Unit 12, Tallaght Business Centre
Whitestown Business Park
Co.Dublin 24, Ireland
The Device calibrated was:
Larson Davis Model CAL200 Serial Number 18140
The measurements were performed at Elvington Close, Billingham, TS23 3YS and the measured values were as follows:
Output Level 1: 93.98 dB re 20ura +015d8 (k=2)
Fundamental Frequency 1: 1000.07 Hz +011Hz (k=2)
Total Harmonic Distortion 1: 037 % +001% (k=2)
Output Level 2: 114.01 dB re 20uPa +015dB (k=2)
Fundamental Frequency 2: 1000.07 Hz +011Hz (k=2)
Total Harmonic Distortion 2: 051 % +001% (k=2)
This measurement is valid only for the above device configured for calibration of a WS-2 microphone under the stated environmental
conditions, For deviation of prevsiling condi . the facturer's literature for the calibrator should be referred to
Date of Measurements: 02 March 2023 Date of Receipt: 23 February 2023
Method of calibration

A Reference Calibrator was used 10 establish the senstivity of the measurement chain. The same measuremant chain is then used to determine the
|output levet of the Object Calibrator by the difference between its output and that of the nominated Reference Calibrator. Four independent
imeasurements of the third-octave band sound pressure Ievels pmduced by the Reference Calibrators and the Object Calibrator are averaged to
Iminimise uncertainties of the calibration. The of a calibrated, Reference Microphone, Reference Preampilifier and
|Reference Analyser.

|As well as providing a traceable measurement of the sound pressure level in the cavity of the Obpd Calibrator, the Calibrator's frequency and rotal
Inarmonic distortion are also measured Frequency is determined from the average of four independent meast using a multimeter. The total
Iharmonic distortion is ed from the ge of three independent measurements by third octave analysis, subtracting the level of the fundamental
lfrequency from the sum of the combined harmonics in the frequency band to 20kHz. The complete procedure is detailed in the MTS Calibration Lid
work procedure WPO01,

The sound pressure level generated by the calibrator m its WS2 configuration was measured by reference to the reference Sound Calibrator as shown
in the Test Equipment section below

m reported expanded uncerainty is based on a uandam uncenalmy Itiplied by & factor k (indi lly calculated as above), prowidng a
of approximately 95%. The ity has been cal wdinmumhmmmnmnofUKASmuam
Maooa The uncertainty quoted for the Distortion Measurement is the Distortion Percentage as measured, multiplied by our Uncertainty as calculated for
the individual measurement or our CMC, whichever is the larger.

|Measurement Conditions: Temperature 23 °C +1°C
Atmospheric Pressure 1027 mBar + 2 mBar

Relative Humidity 3B % 5%
Test Equipment used during this calibration:
|Equipment Manutacturer  Model Serlal No. Traceability Ret. Calibration Due
|Reference Callrator Brie! & Kjeer 4231 2326247 TE129 Now-23
Multmeser 2 34401A  3614BAB3804 TE 105 023
Mcrophone B&X 4133 10465 TE185 Aug-23
Reat-Time Analyser (set 1) Larson Davis 2900 0492 TE 108 k23

This cariificate is issued in d with the laboratory ) req; of the United Kingdom Accreditation

Service It provides traceability of measurement to the S! system of units andior to units of measurement realised at the
National Physical Laboratory o7 other recognised national metrology Institutes. This certificate may not be reproduced other
than in full, except with the prior written approval of the issuing iaboralory.

End of Certificate
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MTS Calibration Ltd

The Grange Business Centre,
Belasis Avenue,
Billingham TS23 1LG,

England

Ca ’ br a tl O Telephone: 01642 876 410
CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
/
. /

A Y

Date of Issue: 02 August 2023 Certificate Number: 38648 Tony Sherris

Sound Level Meter
Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

Issued by: MTS Calibration Ltd

Client: Brendan Oreilly Instrument Make: Larson Davis
Instrument Model: LxTIiL
Serial Number: 0005660
Associated Equipment Make Model Serial number
1 Preamplifier Larson Davis PRMLXTIL 055684
Microphone PCB 317802 305875
Calibrator L Larson Davis CAL200 a17s
Calibrator supplied by MTS for thes calibration
The measurements were performed at The Grange Busi Centro, 4 , TS23 1LD. The results only apply to the items tested.

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1

Test results summary, detailed results are shown on subsequent pages.

Tests performed Section Results of test Page Comments

Calbraton Certficate 2 1

Addtional mformation 2

Indication with Caliorator Suppled 10 No Limit 3
Self-Generated Noise 1" No Limit 3

Frequency and Time-weightings at 1kiHz 14 Complies 3
Long term stability 15 Complies 3

High statiity 21 Complies 3

Acoustic Tests 12 Complles 4

Frequency Weighting A 13 Complles 5

Frequency Weighting C 13 Complies 6

Frequency Weighting Z 13 Complles 7

Level Linearity 16 Complies 8

Leve! Linearty Range Control 17 na SLM only has one range

Tone-burst Response 18 Complies 9
Peak C sound level 19 Complies 10

Overoad ingication 20 Complies 1

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successfully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly availabie, from an independent testing organisation responsibie for approving the results of pattern evaluation tests performed in
accordance with IEC 61672-2: 2013, to demonstrate that the model of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing conforms to the Class 1 specifications of IEC 61672-1: 2013

Additional tests performed Reference
Microphane full frequency response 38650 See additional certificate
Filter calbration, third octlave or oclave 38548F See additional certificate

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation
Service. It provides traceability of measurement to the SI system of units and/or to units of measurement realised at the
National Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other
than in full, except with the prior written approval of the issuing laboratory.
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MTS Calibration Ltd,
The Grange Business Centre,

\\ Belasis Avenue,

- Billingham TS23 1LG,

ca ’ ’ br a ti On s TelephonEe':‘g?snfz 876 410

CERTIFICATE OF CALIBRATION Page 1 of 11 pages
. : Approved Signatory:
Issued by: MTS Calibration Ltd , 74 5/! ,
Date of Issue: 07 March 2022 Certificate Number: 38175 Tony Sherris

e e - Sound Level Meter
Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

Client: Brendan Oreilly Instrument Make: Larson Davis
Instrument Model: LxTiL
Serial Number: 0005058
Associated Equipment Make Model Serial number
2 Preamplifier PCB PRMLXTIL 035054
Microphone PCB 377802 153775
Calibrator = Larsan Davis CAL200 0175
Calitvator suppiied by MTS for this calibrason
The were performed at The Grange B Centre, Belasis Avenue, TS23 1LD. The results only apply 1o the items tested,

Periodic tests were performad In accordance with procaedures from IEC 61672-3:2013 Class 1

Test results summary, detailed resuits are shown on subsequent pages.

Tests performed Section Results of test Page Comments
Cadbration Certificate 2 1
Adgitionsl informaton

2
Ingication with Caibrator Suppled 10 No Limit 3
Self-Generated Noise 1" No Limit 3
Fraquency and Tima-weightings at TkHz 14 Complies 3
Long term stability 15 Complies 3
High stability 21 Complies 3
Acoustic Tesls 12 Complies 4
Frequency Weighting A 13 Complies 5
Frequency Weighting C 13 Complies L
Frequency Weighting Z 13 Complies 7
Lavel Linearity 16 Complies 8

Level Lineanty Range Control 17 nia SLM only has cne range
Tone-burst Response 18 Complies 1]
Peak C sound leve! 18 Complies 10
Overload indication 20 Complies 1

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successfully completed the periodic tests of IEC §1672-3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly available, from an independent testing organisation responsibie for approving the results of pattern evaluation tests performed in
accordance with IEC 61672-2: 2013, to demonstrate that the model of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing conforms to the Class 1 specifications of IEC 61672-1: 2013

Additional tests performed Reference
Microphone full frequency response 38177 See additional cartificate
Filter calibration, third octave or octave 38178F See additional certificate

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation
Service. It provides traceabiiity of measurement to the Si system of units and/or to units of measurement realised at the
Natonal Physical Laboratory or other recognised national metrology institutes. This certificate may not be reproduced other
than in full, except with the prior written approval of the Issuing laboratory.
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Jennings O’'Donovan & Partners Limited

Consulting Engineers

Sligo

NMTS

Calibration

MTS Calibration Ltd,
The Grange Business Centre,
Belasis Avenue,
Billingham TS23 1LG,
England
Telephone: 01642 876 410

Issued by:

Date of Issue: 05 August 2022

CERTIFICATE OF CALIBRATION

MTS Calibration Ltd

Certificate Mumber: 37266

Page 1 of 11 pages
Approved Signatory:

21 5 b—

Tony Sherris

Sound Level Meter

Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

Additional tests performed
Microghane full frequency response

Filter calibration, third actawve ar octave

Reforence
37288
IT2EEF

Client: Environmental Measurements Instrument Make: Larson Davis
Unit 12, Tallaght Business Centre Instrument Model: LxTIL
Whitestown Business Park Serial Number: 0005990
Co.Dublin 24, Ireland
Associated Equipment Make Model Serial number
4 Preampiifier Larson Davis PRML:TIL 055604
Microphone PCB ITTED2 316349
Calibrator Bridel & Kjper 423 3014630
Calibrator suppliad by MTS for this calibrasion
The measuremants were parformed at Elvington Close, Billingham, TS23 3¥S. The results only apply to the lems tested.
Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1
Test results summary, detailed results are shown on subsequent pages.
Tests performed Section Results of test Page Comments
Calibration Certificate 22 i
Addiicnal Infermation H
Indication with Calibeator Supgplied 10 No Limit 3
Sef-Generated Noise 11 Mo Limit 3
Fraguancy and Time-waightings al 1kHz 14 Complles 3
Long temm stabiity 15 Complles 3
High stabilty 21 Complles 3
Acousiic Tests 12 Complles 4
Frequency Weighting A 13 Complles 5
Freguency Weighting C 13 Complles 5]
Frequency Weighting 2 13 Complies T
Lewel Linearity 16 Complles B
Lewel Linearity Rangs Contnol 17 n'a 5LM only has cne range
Tane-bursl Responsa 18 Compilles 8
Peak C sound level 1% Complles 10
Owerioad indication 20 Compilles 11

The instrument was within the abowe specification as received « no modiications were made

The sound level meter submitted for testing has successfully compileted the periodic tests of IEC 61672-3; 2013 for the environmental conditions under which the 1ests wene
performed. As evidence was publicty availsble, from an independent testing organisation responsibibe for appraoving the results of pattern evaluation tests performed in
accordance with IEC E1672-2: 2013, to demonstrate that the model of sound level meter ully conformed to the Class 1 specifications in IEC 61672-1: 2013, the souwnd level
meter submitted for testing conforms to the Class 1 specifications of IEC £1672-1: 2013

Sea addtional certificate
See addtional certficate

This cerificate is issued in accordance with the laboratory accreditation reguirements of the United Kingdom Accreditation
Service, It provides traceability of measurement fo the S system of units andfor 1o units of measurement realised at the
National Physical Laboratory or other recognised national metrology institutes. This cerdificate may not be reproduced other
than in full, except with the prior written approval of the issuing laboratory.
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Jennings O’Donovan & Partners Limited Consulting Engineers Sligo

MTS Calibration Ltd,
The Grange _Buslnoss Centre,
WMTS o
Ca I l br a_t’ On TelephonEe?%:a::Z 876 410
CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd ; | =

Date of Issue: 08 March 2023 Certificate Number: 38149 Tony Sherris

- Sound Level Meter
Sound Level Meter Periodic Tests to EN 61672-3: 2013 Class 1

Client: Brendan Oreilly Instrument Make: Larson Davis
Instrument Model: LxTiL
Serial Number: 0005992
Associated Equipment Make Model Serial number
6 Preamplifier Pce PRMLXTIL 028029
Microphone PCB 377802 147913
Calibrator - Larson Davis CAL200 18140
Calibrator supplied by the Client, with the SLM
The nts were pe: d at The Grange Business Centre, Belasis Avenue, TS23 1LD. The results only apply to the items tested.

Periodic teats were performed in loothmo with procedures from IEC 61672-3:2013 Class 1
Test results summary, detailed results are shown on subsequent pages.

Tests performed Section Results of test Page Comments
Calibration Certificate 2 1
Additional information

2
Indication with Calibrator Supplied 10 No Limit 3
Seif-Generated Noise 1" No Limit 3
Freguency and Time-weightings at 1kHz 14 Complies 3
Long term stabilty 15 Complies 3
High stablity 21 Complies 3
Acoustic Tests 12 Complies 4
Frequency Weighting A 13 Complies S
Frequancy Weighting C 13 Complies 8
Fraquency Weighting Z 13 Complies 7
Level Linearity 16 Complies 8

Lavel Linearity Range Control 17 n'a SLM only has cne range
Tone-burst Response 18 Complies s
Peak C sound level 19 Complies 10
Overioad indication 20 Complies 1

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successfully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly available, from an independent testing organisation responsible for approving the results of pattern evaluation tests performed in
accordance with IEC 61672-2: 2013, to demonstrate that the mode! of sound level meter fully conformed to the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing conforms to the Class 1 specifications of IEC 61672-1: 2013

Additional tests performed Reference
Mcrop full freq y resp 38151 See addtional certificate
Filter calbration, third octave or octave 38140F See adddional certificate
Calibrator calibration 3g1s2u See additional UKAS certificate

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accreditation
Service. It provides traceability of measurement to the SI system of units and/or to units of measurement realised at the
National Physical Laboratory or other recognised national metrology Institutes. This certificate may not be reproduced other
than in full, except with the prior written approval of the issuing laboratory.
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MTS Calibration Ltd,

The Grange Business Centre,
“ Belasis Avenue,
b Billingham TS23 1LG,

England

ca ’ ibra t’. on Telephone: 01642 B76 410
CERTIFICATE OF CALIBRATION Page 1 of 11 pages

Approved Signatory:
Issued by: MTS Calibration Ltd NS Jo—
/

Date of lssue: 05 August 2022 Certificate Number: 37269 Tony Sherris

Sou nd Level Meter
Sound Level Meter Periodic Tests to EN 61672-3: 2013 Cl_a_s_s 1

Client: Environmental Measurements for Brendan O'Reilly Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTIL

Whitestown Business Park Serial Number: 0005046

Co.Dublin 24, Ireland
Associated Equipment Make Model Serial number

? Preampiifier Larson Davis PRMLETIL 042734

Microphone PCE 37TRO2 172753
Calitrator Briel & Kjer 23 2343058
Cafibrator suppliad by MTS far this calibrasion

The measurements were performed 8t Elvington Close, Blllingham, T523 375, The results only apply to the Hems tested.

Periodic tests were performed in accordance with procedures from IEC 61672-3:2013 Class 1
Test results summary, detailed results are shown on subsequent pages.

Tests parformad Saction Resulis of test Page Comments

Calibration Cerlificate 22 1
Adaional informertion 2
Indication with Calbrator Suppled 10 [Nics LIt 3
Self-Cenerabed Moise 11 W Limit 3
Frequency and Time-weightings al 1kHz 14 Complies 3
Lang term siability 15 Complhes 3
High stablity 21 Complles 3
Acoustc Tests 12 Complles 4
Fraguency Weighting A 13 Complies ]
Frequency Walghting C 13 Complies B
Frequency Weighting Z 13 Complies 7

Level Lineariy 16 Complias ] .

Lewel Linsarty Range Control 1T nE SLM only has one rangs

Tane-burst Response 18 Complies g
Paak C sound lavel 18 Compliss 10
Dveiload indication 20 Compliss "

The instrument was within the above specification as received - no modifications were made

The sound level meter submitted for testing has successiully completed the periodic tests of IEC 61672-3: 2013 for the environmental conditions under which the tests were
performed, As evidence was publicly available, from an independent testing organisation responsible for approving the results of pattem evaluation tests performed in
accordance with IEC 61672-2; 2013, 1o demensirate that the model of sound level meter fully conformed o the Class 1 specifications in IEC 61672-1: 2013, the sound level
meter submitted for testing confarms to the Class 1 specifications of [EC 81672-1: 2013

Additional tests performed Reference
Microphane full frequancy responae amm Ses additional ceriificate
Fitter calibration, thind aetave or sotava ATHGF See additional carlificate

This certificate is issued in accordance with the laboratory accreditation requirements of the United Kingdom Accradiation
Sarvice. [t provides traceability of measurement to the S| system of units and/or to unils of measuremant realisad at the
National Physical Laboratory or oiher recognised nallonal metrology institutes. This cedificate may not be reproduced other
than in full, except with the prior written approval of the issuing laboratory.
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Calibration Certificate

Certificate Number 2021014389
Customer:

Environmental Measurement

Umit 12 Tallaght Business Centre
Whirtestown Business Park
Dublin, 24, Treland

Model Number LxT SE Procedure Number Do001.8378
Serial Number Q006871 Technician Ron Harris
Test Resulis Pass Calibration Date 10 Nov 2021
Calibration Due
it iiti As M facturad
Initial Caondition s Wanuraciura Temperature 2346 *C + 0,25 °C
Description Sound Expert LxT Humidity 518 %RH +2.0 %RH
Class 1 Sound Level Meter Static Pressure B564 kPa +0.13kPa
Firmware Revision: 2,404
Evaluation Method Tested electrically using Larson Davis PRMLxT 1L S/N 070117 and a 12.0 pF capacitor to simulate
microphone capacitance, Data reported in dB re 20 yPa assuming a microphone sensitivity of 23.6
mW/Pa.
Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with

Calibration Certificate from procedure D0001,8384;

IEC 60651:2001 Type 1 ANS| 51.4-2014 Class 1
|EC 60804:2000 Type 1 ANS| §1.4 (R2006) Type 1
|EC 61252:2002 ANS| 51,25 (R2007)

|EC 61672:2013 Class 1 ANS| 51.43 (R2007) Type 1
|EC 61260:2001 Class 1 ANSI 51,11 {(R2008) Class 1

|ssuing lab certifies that the instrument described above meets or axceeds all specifications as stated n the referenced procedure
{unless otherwise noted), It has been calibrated using measursment standards traceable to the International System of Units (S1)
thraugh the Mational Institute of Standards and Technology (MIST), or other national measurement institutes, and meaeats the
regquirements of ISQVIEC 17025:2017. Test points marked with a  in the uncertainties column do not fall within this laboratory’s
scope of accreditation.

Tha quality system is ragistered fo |S0 8001:2015,

Thiz calibration is a direct comparison of the unit under test to the |isted reference standards and did not involve any sampling plans to
complete, No allowance has been made for the instability of the test device due to use, time, ete, Such allowances would be mada by
the customer as needed,

The uncertainties were computed in accordance with the |S0 Guide to the Expression of Uncertainty in Measurement (GUM), A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard unceriainty (o express the expanded uncerainty at

approximately 95% confidence level.

This repart may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the crganization issuing this report,

Correction data from Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, [770,01 Rev O Supporting Firmwara Versicn
4,0,5, 2019-09-10

Calibration Check Fraguency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS — A PCB PIEZOTRONICS DIV,
1681 West §20 Norlh ; = @;LAHSU N DAVIS
Provo, UT 84601, United States HBE'IIFM

. Al

T1H-a84-MM1 A (AccREBITED A PCE DIVISION

Hailant® fart. £SO

2021-11-10TO9:02:03 Page 1ol 8 D001 E407 Rev F
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Calibration Certificate

Certificate Number 2021014391
Customer:

Environmental Measurement

Unit 12 Tallaght Business Centre
‘Whitestown Business Park
Dublin, 24, Treland

Model Number LxT SE Procedure Number Dooot.8ave
Serial Number  DD0B8ED Technician Ron Harris
Test Results Pass Calibration Date 10 Nov 2021
Calibration Due
it iti As Manufactured
Initial Condition s Manufaciura Temperature 2341 ¢ +0,25°C
Description Sound Expert LxT Humidity 53.2 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure B6.63 KPa +0.13kPa
Firmware Revision: 2,404
Evaluation Method Tested electrically using Larson Davis PRMLxT 1L S/N 070113 and a 12,0 pF capacitor to simulate
microphone capacitance, Data reported in dB re 20 pPa assuming a microphone sensitivity of 23.6
m\/Pa.
Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with

Galibration Certificate from procedure D000, 8384:

|EC 60651:2001 Type 1 ANS| 51.4-20114 Class 1
IEC &60804:2000 Type 1 ANS| S1.4 (R2008) Type 1
|EC 61252:2002 ANS| 81,25 (R2007)

|EC 61672:2013 Class 1 ANS| 5143 (R2007) Type 1
|EC 61260:2001 Class 1 ANS| 51,11 (R2009) Class 1

Issuing lab cortifies that the instrument described above meals or excoads all spocifications as stated in the referanced procedurs
{unless otherwise noted). It has been calibrated using measurement slandards traceable to the International System of Units (S1)
through the National Institute of Standards and Technology (NIST}, or other national measuremeant institufes, and meats the
requirements of ISOJIEC 17025:2017. Test points marked with a T in the uncertainties column do not fall within this laboratory’s
scope of accreditation,

The quality system is registerad to S0 8001:2015,

This calibration is a direct comparison of the unit under test to the listed reference standards and did not invalve any sampling plans to
complete. Mo allowance has been made for the instability of the test device due to use, time, ete. Such allowances would be made by
the customer as needed,

The uncertainties were computed in accordance with the 150 Guide 1o the Expression of Uncertainty in Measurement (GLUM), A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard unceriainty o express the expanded uncertainty at

approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved absiract is oblainad in writing

from the organization issuing this repart,

Caorrection data from Larsen Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, I770.01 Rev O Supporting Firmware Version
4,05, 20190210

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV,
1681 West 820 North

Provo, UT 84601, United States

TL6-684-0001

©LARSON DAVIS

|ACCREDITED PGB DIVISION
hatif] 9]

2021l =1 0T09:15:37 Page 1 of § D001 8407 Rev F
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Calibration Certificate

Certificate Number 2021014392
Customer:

Environmental Measurement

Unit 12 Tallaght Business Centre
‘Whitestown Business Park
Dublin, 24, Treland

Model Number  LxT SE Procedure Number Doo01,.8378
Serial Number 0006870 Technician Ron Harris
Test Results Pass Calibration Date 10 Nov 2021
. . Calibration Due
Initial Condition As Manufactured Temperature 215 o £ 0,25 °C
Description Sound Expart LxT Humidity 53 %RH  +2.0%RH
Class 1 Sound Level Meter Static Pressure BEEY kPa +0.13kPa

Firmware Revision: 2,404

Evaluation Method Tested electrically using Larson Davis PRMLxT 1L S/N 070116 and a 12,0 pF capacitar to simulate
microphone capacitance, Data reporied in dB re 20 pPa assuming a microphone sensilivity of 23.6

mV/Pa.

Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001,8384:

Compliance Standards

ANS| 51.4-2014 Class 1
ANSI| S1.4 (R2008) Type 1
ANS| §1,25 (R2007)

ANS| S1.43 (R2007) Type 1
ANS| 51,11 (R2009) Class 1

|IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
|EC 612652-2002

|EC 61672:2013 Class 1
|EC 61260:2001 Class 1

Issuing lab ceriifies that the insirument described above meels or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). |t has been calibrated using measurement standards traceable to the Intemational System of Units (S1)
thraugh the Mational Institute of Standards and Technology (NIST), or other national measuremeant insfitutes, and mests the
raquirements of ISCOVIEC 17025:2017. Test points marked with a T in the uncertainties eolumn do not fall within this laboratory's
scope of accreditation,

The quality system is registerad to |SO 2001:2015,

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. Mo allowance has been made for the instability of the test device due to use, time, ete. Such allowances would be made by
the customer as needed,

The uneertainties wera computed in accordance with the [SO Guida to the Expression of Uncertainty in Measurement (GUM), A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncerizinty to express the expanded uncertainty at
approximately 85% confidence level.

This report may nel be reproducad, excepl in Tull, unless parmission for the publication of an approvad absiract is oblainad in writing

from the organization issuing this report,

Caorrection data fram Larson Davis LxT Manual for SoundTrack LxT & SoundExpert Lxt, I770.01 Rev O Supporting Firmware Version
4,0,5, 20190910

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa

LARSON DAVIS - APCB PIEZOTRONICS DIV,
1681 West 820 North
Provo, UT 84601, United States

©LARSON DAVIS

T1H-HE4-M0 1 iy e |l¢f|l|.f.0|.'l.'TIJ PCHB DIVISION
2021-11-10T0%:21:16 Page 1 0f § 001 8407 Rev F
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TECHNICAL APPENDIX 11.6

Candidate Turbine Manufacturer’s Performance Specification

RESTRICTED
Dogument na.: 0080-2475 V02 Performance Specification V117-4.3 MW 50/60 Hz Date: 2020-01-03 E
F;:;""TE i’g";';r::ﬁ’;::;agemm Power Curves, Ct Values and Sound Curves for Power Pagze,?:f?: w
Optimized (PO) Mode 0
=T
&
4.3 Sound Curves, Power Optimized Mode PO2/P0O2-0S; g
HWO Disabled &
Sound Power Level at Hub Height -E
Conditions for Sound Measurement standard IEC 61400-11 ed. 3 *E
Power Level: Maximum turbulence at hub height: 30% ’:._9
Inflow angle (vertical): 0 £2° o
Air density: 1.225 kg/m? =
Wind speed at hub Sound Power Level at Hub Sound Power Level at Hub
height [m/s] Height [dBA] Height [dBA]
Mode PO2 (Blades with serrated | Mode PO2-08 (Blades without
trailing edge) serrated
trailing edge)
3 91.7 937
4 922 946
5 94 971
6 97 100.2
7 100 103.1
g8 102.8 105.6
9 105.1 1077
10 106 108.5
11 106 108.5
12 106 108.5
13 106 108.5
14 106 108.5
15 106 108.5
16 106 108.5 »
17 106 1085 &
18 106 108.5 oy
19 106 108.5 g
20 106 108 5 3
21 106 108.5 S
22 106 1085 z
23 106 1085 |
24 106 108.5 E
25 106 108.5 B
26 106 108.5 Y
27 106 108.5 g
Table 4-3: Sound curves, Mode PO2/PO2-0S (High Wind Operation Disabled) %
2
=
2
Vestas Wind Systems A/S - Hedeager 42 - 8200 Arhus N - Dermark - www. vestas.com Veas tas , é
Classification: Restricted E

VESTAS PROPRIETARY NOTICE

6289 Tirawley Wind farm EIAR 28 September 2025
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Candidate Turbine Manufacturer’s Performance Specifications during

Curtailment Strategy
10.3 Sound Curves, Sound Optimized Mode SO1

Sound Power Level at Hub Height
Conditions for Sound Power Level: Measurement standard IEC 61400-11 ed. 3
Maximum turbulence at hub height: 30%
Inflow angle (vertical): 0 £2°
Air density: 1.225 kg/m?®
Wind speed at hub height [m/s] Sound Power Level at Hub Height [dBA]

Sound Optimized Mode SO1 (Blades with serrated
trailing edge)

3 92.2

4 928

5 94.0

6 97.0

7 100.0

8 102.7

9 1042

10 105.0

11 105.0

12 105.0

13 105.0

14 105.0

15 105.0

16 105.0

17 105.0

18 105.0

19 1050

20 105.0

Table 10-3: Sound curves, Sound Optimized Mode SO1

6289 Tirawley Wind farm EIAR 29 September 2025



Jennings O’Donovan & Partners Limited Consulting Engineers Sligo
123 Sound Curves, Sound Optimized Mode SO2
Sound Power Level at Hub Height
Conditions for Sound Power Level: Measurement standard IEC 61400-11 ed. 3
Maximum turbulence at hub height: 30%
Inflow angle (vertical): 0 £2°
Air density: 1.225 kg/m?®
Wind speed at hub height [m/s] Sound Power Level at Hub Height [dBA]
Sound Optimized Mode S02 (Blades with serrated
trailing edge)
3 922
4 928
5 940
B 97.0
7 999
8 1016
9 1023
10 1023
11 1024
12 1027
13 1030
14 103.0
15 1030
16 1030
17 1030
18 103.0
19 1030
20 103.0
Table 12-3: Sound curves, Sound Optimized Mode 502
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