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A GOOD PRACTICE GUIDE TO THE APPLICATION OF ETSU-R-97 FOR THE (& 'nstitute of
ASSESSMENT AND RATING OF WIND TURBINE NOISE o ige e

4.5 Wind Shear Corrections

451 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.

452 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.

453 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.

454 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.

455 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.




Appendix 12.3 ABO
Keerglen Wind Farm Environmental Impact Assessment Report / (E N E RGY

Appendix 12.3
SoundPlan Noise Outputs

Keerglen Wind Farm



Appendix 12.3

ABO
/D ENERGY

Keerglen Wind Farm Environmental Impact Assessment Report

32850132875(32900132925(32950132075(33000133025(33050133075(33 100133 125(33 150133 175(332001332256(33250133275(33300133325(33350133375(33400133425(33450133475(33500133525(335501705750

103E5)10350( 10375 104001 10425 104501 10475 10500 10525 105501 10575 10600 10825 10850( 10675 10700 10725101
7

e

10325 10350( 10375 10400( 10425 10450( 10475 10500( 10525 10550 10575 10600 10625 10650

0675 1070010725 10750(10775 10800{ 1¢

510800(10825 1

0875 10900( 10925 10950( 10975 1100011025/ 11 5111000

©
8
8
o
3
2
o
2
2
S
s
a
2
8
2
3
o
2
2
g
S
3
-
S
3
2
g
g
s
&
8
3
g
-
S
g
8
g
3
=
o
8
=3
3
S
g
8
8
2
3
a
8
g
g
S
=
8
8
3
B
a
8
B
S
s
g
8
B
B
a
5
=4
S
S
S
5
3
2
e
z
2
S
3
S
8
2
a
-
g
g
g
g
S
S
2
2
g
g
2
5
3
g
8
B
3
2
8
=4
g
S
5
2
g
3
2
2
3
2
S
g
S
=
2
2
2
2
3
H
g
5
5
S
S
3
=
S
B
2
3
g

0825 10850( 10875 10900( 10925 10950( 10975 11000( 11025 11050( 11075111000

Customer:
ABO Wind
Project: Keerglen WF
Project-No. 2022018

Map

ABO
WIND

Keerglen WF

N145 Turbines operating at 7Tm/s.

Levels shown are LAeq, as per ETSU-R-37 Guidance.
LASO =LAeq - 2dB.

gineer: Mark Burke

Processed with SoundPLAN 9.0, Update 10/04/2024

Levels Ld

in dB{A)

N - 0
35

40
45
50

Signs and symbols

Paint receiver

} Wind turbine

Length scale 1:28860
0250 500 1000 1500

2000
m

IRWIN CARR ______.

CONSULTING




ABO
/D ENERGY

326£3267327032723275327732803282328£3287320032923205329733003302330£3307331033123315331733203322332£3327333033323335333733403342334£3347336033523256326733603362336£3367337000

Keerglen Wind Farm Environmental Impact Assessment Report

Appendix 12.3

10001002 100510071010 101710201022 1025 10271030 1032 103¢ 1037 1040 1042 104 10471050 1052 105% 1057 108 1082 1085 1087 107010721076 1077 108 1082 1085 10811090 1082 1095 1087110€ 11021105 1101111000
Customer:

ABO Wind

Project: Keerglen WF
Project-No. 2022018

Map

ABO
WIND

Keerglen WF

N148 turbines operating at 7m/s with cumulative turbines operating
st max sound power output.

Levels shown are LAeq, as per ETSU-R-37 Guidance.
LASO =LA=q-2dB.

Project engineer: Mark Burke
Created
Processed with SoundPLAN 9.0, Update 10/04/2024

Levels Ld Signs and symbols
in dB[A) Point receiver

~| Wind turbine

Length scale 1:40461

0 350 700 1400 2100 2800
m

IRWIN CARR ______.

CONSULTING

©w
=1
9
=
1=}
1=}
o
!
o
=]
=1
=]
=]
[*]
&
=]
o
=}
=1
e
3
&
=]
@
1=
=1
=]
<]
&
1=}
o
=1
=]
=]
r
b=
S
S
&
=1
S
a
=}
&
=
=]
=]
=~
S
=]
)
=1
=]
=]
=]
&
=1
=1
1=}
=}
~
=
&
=]
&
=]
=]
~
N
&
=}
=
=]
1=}
=]
S5
&
=]
o
=1
1=}
=]
&
=]
=)
=]
=]
o
=
o
=]
=1
=}
=1
o
=]
&
=]
=1
1=}
=]
-
=
o
=]
el
=1
=]
=)
=]
S
=]
=
=}
=]
=]
o
=
o
=]
=1
a
1=}
=)
&
=]
=1
1=}
=]
Gt
E
o
=1
=
o
=}
=]
]
&
=]
=
=]
=]
=]
<
o
=]
o
=]
=]

1000 1002 1002 1007 10101012 1011017 10201022 1022 10271030 1032 103£ 1037 104{ 10421045 1047 1050 1052 105 1057 106( 1062 1065 1067 107C 1072 107¢ 1077 108( 1082 108E 1087 109C 1092 109! O( 110211051107 111000




Appendix 12.4 ABO
Keerglen Wind Farm Environmental Impact Assessment Report / N E RGY

<°<>.
e
‘9/0&
s/
<O
97

Appendix 12.4
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MTS Calibration Ltd,
The Grange Business Centre, <
“ Belasis Avenue, 45
. Billingham TS23 1LG, <0

Calibration | e sieizsrsso s
o
CERTIFICATE OF CALIBRATION Page 1 of 11 pages -
. Approved Signatory:
Issued by: MTS Calibration Ltd I% 5 { T—
Date of Issue: 02 February 2022 Certificate Number: 38616 Tony Sherris

Sound Level Meter

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

Client: Environmental Measurements Instrument Make: Larson Davis

Unit 12, Tallaght Business Centre Instrument Model: LxTiL

Whitestown Business Park Serial Number: 0004726

Co.Dublin 24, ireland
Associated Equipment Make Model Serial number
Preampiter Larson Dands PRMLXT 035748
Microphone FCB 3rre02 314001
Calibrator Larson Daviz CALZ0D 9175
Caltrater seppled by MTS for this calibraticn

The ware p d %t The Grange Business Contre, Belasis Avenus, TS23 1LD. The results only apply to the items tested.

Periodic tests }nr_o_porfom!d ﬂl accordance with procedures from IEC 61672-3:2013 Class 1

Test rasnlt; summary, detailed results are shown on subuiquemipngu.

Tests performed Section Resuits of test Page Comments

Calibration Cortficate 22 1
Additional nformabon 2
with [ 10 Mo Limit a
Sell-Ganarmed Nase n No Limit 3
Frequency and Time-welghtings at 1xba 14 Compiies 3
Lang serm ssabiity 15 Complies 3
Figh stabeity 21 Complies 3
Accustic Tests 12 Cemplies a
Fraguancy Weighting A 13 Compiies 3
Frecuency Weighting C 13 Complies L]
Frequency Weighting Z 13 Cemplies 7
Lavel Linsarity 16 Complies B

Lével Lnearity Range Control 17 ne SLM only has ere range
Tonesburst Reagonae 10 Comgplies L]
Peak C sound hevel 18 Complies o
Overioad ndication 20 Cemplies 1"

The instrument was vathin the abowe specification as received - no modifications were made

meter submitied for testng conforms to the Class 1 spectfications of IEC 61672-1: 2013

Additional tests performed Referorce
Microphons full Fequency rsponse 46618 See addtional cetiicae
Filter cafitiration. Ihird cclave or octave 38816F Sea sddlions cetiices

The sound level meter submiited for testing has successtully completed the periodic nests of IEC §1672.3: 2013 for the environmental conditions under which the tests were
performed. As evidence was publicly available, fram an ndependent testing organt satlon responsibie for approving the rasults of pattern evaluation tests performed in
accordance with IEC 51672-2: 2003, to demonstrate that the model of sound level meter fully conformed to the Class 1 spacfications in IEC 61672-1: 2013, the sound level

This cerfificate is issued in accordance with the laboratory accreditaion requirements of the Uniled Kingdom Accreditation
Sarvice. it provides traceability of measurement to the S| systemn of units and/or 10 Lnils of measurement realised at the
National Physical Laboratory or other racognised national metrology instutes, This certificate may not be reproduced other
than in full, except with the prior written approval of the issuing laboratory,
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Certificate Number 2022001439

myiPa,

Compliance Standards Compliart fo Manufacturer Specifications and the following standards when combinad with
Calibration Certificate from procedure D000, 5364:

[EC 60651:2001 Type 1 ANS| 51.4-2014 Class 1
[EC B0BO4:2000 Typa 1 ANS| 51,4 [R2008) Type 1
[EC 61252:2002 ANSI 51,25 (R2007)

IEC 61672:2013 Class 1 ANEI 51,43 (R2007) Type 1
[EC 61260:2001 Class 1 ANS| 51,11 (R2008) Class 1

Issuing lab cedifies that the instrumant described above meats or excesds all specifications as siated In the refersnced procadure
unlass otharwise noted). It has bean calibrated using maasuremant standards traceablo o the International Systom of Linits (51}
trough the National instituls of Standards and Technology (NIST), or siher national measurement institutes, and mests the
raqueramasnls of [B00EC 170252017, Test points markad with a § in the uncertaintios column do not Fall within this laboratory's
scope of accreditation,

The guality system = regstered to |50 8001:2015,

Thiz calibration iz a direct comparison of tve unit undar test 1o the listed reference standards and did nat involve any sampling plans to
comphete, Mo allowance has bean made for the instakdlity of the st dovics due to use, fime, ek, Such allowances would be made by
i cuslomaes 85 meeded,

The unceranies were computed in accardance with the |50 Gulde to the Expresssan of Uscertainty In Measurement (GUM), A
covaergge factor of epproximately 2 2igma (k=2) has been applied to the stancan uncerlamty 1o expraas the expandad uncertainty at

approximately 5% confidence |evsl.

This raport may not oo reproduced, axcept in full, unless permession for the publicaton of an approved abstract s obtained in writing
from the arganization issuing this mpaorl,

Cormechion data fram Larson Daves LxT Manual for Sound Track LaT & SoundExpen Lad, 770,01 Rev O Supparting Femears Version
4,0.5, 2019-08-10

Calibrazion Check Freguency: 1000 Hz: Reference Sound Praasure Level: 114 dB re 20 pPa

Customar: '9.9
Moise & Vibration Consulants Ltd /0
Navan, County Meath Ireland CP/
, 909
4
Model Number  LxT 5E Procedure Number 000018378
Serial Number DO0E000 Technician Jacobk Cannon
Test Results Pass Calibration Date 3 Feb 2022
Initial Condition  As Manufaciured mﬂﬁmm 258 o 20,250
Description Sound Exper LT Humidity 513 %RH £Z0%RH
Clazs 1 Sound Level Meter Static Pressure 86,94 kPa  £0,13 kPa
Firmware Revision: 2 404
Evaluation Method Tested elecirically using Larson Davis PRMLT 1L SN 077587 and a 12,0 pF capaciior to simulate
microphone capacitance, Data reported in dB re 20 pPa assuming a microphone sensitivity of 23.6

LARSON DAVIS - A PCDE PIEZOTRONICS DIV
1681 West 820 Naorzh

Provo, UT 34601, United States

T iy H A0

A P

2022570745 Page 1 of &

©@LARSON DAVIS

A DIVIRHOM

POl REUT Rev F
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Certificate Number 2022001448

Customer: Q?\Q
Moise & Vibration Consalanis Ltd /0
Navan, County Meath Ireland C%D
- 2
4
Model Number  LxT SE Procedure Number — DO001 8378
Sarial Number QO06E991 Technician Jacob Cannon
Test Results Pass Calibration Date 3 Feb 2022
Calibration Due

niisl CondiBon | A Marefaciired Temperature 2363 C 2025°C
Description Sound Expard LxT Hurmidity 525 S%RH £20%RH

Class 1 Sound Level Meter Static Pressure BG,96 kPa 2013 kPa

Firmware Revision: 2,404
Evaluation Method Tested elecirically using Larson Davie PRMLxT 1L /M 077558 and a 12,0 pF capaciter o simulale

microphene capacitance, Data reported in dB re 20 yPa assuming a microphone sensitivity of 23,6

miiFa,

Compiiance Standards Compliant to Manufacturer Spacifications and the folowing standards whan combined with
Calibration Cartficate from procedure DOO01.82684:

[EC B0651:2001 Type 1 ANS| S1,4-2014 Class 1
[EC 60B04:2000 Type 1 ANS| 51,4 (R2006) Type 1
[EC 81252:2002 ANSI 51,25 (R2007)

IEC E1672:2013 Class 1 ANSI 51,43 (R2007) Type 1
[EC 61260:2001 Class 1 ANS| 51,11 (R2003) Class 1

|zsuing lab cerifies that the instnemant described ahove meats or excesds all specifications as stated in the refaranced procedure
{unloss otheswise noted). 1t has bean calibrated using maasuromant standards traceable to the Inlermational System of Units {31)
trrough the National knstitule of Standards and Technology (NIST), or other natioral measurement nstitules, and meets the
roquernmaenls of ISOVES 170252017, Tast points markad with a § in tha uncertaintias column do nat fall within this laboratory's
scope of accreditation,

The quality system Is regatered to |50 80012015,

This calibration is a diract comparizon of te unit undar test 1o the (sted refarence standards and did not involve any samgpling plans o
complets, Mo allowancs has bean mada for the instabiity of the test devics dus to usa, fime, ete, Such allowances would be made by
e customer as needed,

Thie uncerfanties wera computed 1 accordance wilh te [S0 Guide to the Expresaion of Uncertainty in Measurement (GLUM), A
covarape factor of epproximately 2 s.gma (k=2] has baen spplied o the standard uncerfanty o expreas the expanded uncertainty at

approximasely 85% confidence Jevel,

This raport may not e reproduced, axcept in full, unless permission for the publication of an approved absiract s abtained In writing
from the organizalion ssuing his repod,

Coraclion data from Larson Daves LaT Manual for SoundTrack LeT & SoundExper! Lat, [F70.01 Rev O Supparting Firmware Verson
4,05, 201490810

Calibration Check Freguency: 1000 Hz: Reference Sound Pressure Levs|: 114 dB re 20 pPa

LARSON DAVIS - A PCB PIEZOTRONICS DIV

ll:“:!:n?‘:li]'s; :i:’::ﬁ:}l:-nd Srates k‘: MRA ﬂi’? @ LAH SUN DAUIS
L[]

Tlfﬁ-ﬁﬁd—ﬂﬂﬂ] S |_m_'.c:|‘ APCH CIWVIEION

il Lt 4 N

W32 ATIROLE9 Page 1 of & I 8507 Rev F
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Calibration Certificate

Certificate Number 2022001445

Customer: 9\9/
Noise & Vibration Consulanis Lid 0
Navan, Counly Meath Ireland C%D
~ 2>
¥
Model Number  LxT SE Pracedure Number 000078378
Serial Number 0007005 Technician Jacab Cannon
Test Results Pass Calibration Date 3 Feb 2022
Initial Condition  As Manufactured ?::;::::SNM 2381 'C £025°C
Description Sound Expert LxT Humidity 512 %RH £2.0%RH
Clasgs 1 Scuna Level Meter Static Pressure BEOE kPa  +0.13 kPa
Firmware Revision: 2.404
Evaluation Method Tested electrically using Larson Davis PRMLxT 1L 5/M 077559 and a 12,0 pF capacitor to simulate
microphene capacitance. Dala reported in dB re 20 pPa assuming a microphone sensitivity of 23.6

m\iFa,

Compliance Standards Compliant to Manufacturer Spacifications and the fodowing standards whan combined with
Calibration Certificate from procedure D001 ,5384:

[EC 60651:2001 Type 1 ANS| 51,4-2014 Class 1
[EC 60804:2000 Type 1 ANS| 51,4 (R2Z006) Type 1
IEG 612522002 ANS| 51,25 (R2007)

IEC 616872:2013 Class 1 ANSI 51,43 (R2007) Type 1
[EC 61260:2001 Class 1 ANS| 51,11 (R2003) Class 1

lgsuing lak cerlifies that the instrument described above meats or excesds all specifications as stated in the refarenced procedura
{unlgss otharwise noted), |t has bean calibrated using measuremant standards tracoable to the International System of Units (51}
through twe National nsfitute of Stardards and Technology (NIST), or olher national measurement mstitules, and meats the
reguernmanls of [SOEC 170252017, Test points marked with a § in the uncertainties column do not fall within this l[aboratory's
scope of accreditation,

The guality system Is regiatered to |50 80012015,

This calibration iz 8 direct comparison of the unil undar test 1o the [isted reference standards and did not involve any sampling plans to
complete, Mo allbwance has been made for the instability of the test device due to use, fime, ete, Such allowances would be made by
o cuslomes as needed,

Thie unpertanties were computed 0 accordance wilth the 150 Gulde 1o the Exprassian of Uncarainty In Messuremsnt (SUM), A
covarage factor of epproximataly 2 s.gma (k=2) has been applied to the standard encartanty o expreas the expandad uncerdainty at

approximately #5% confidence |evel.

This raport may not bo regroduced. except in full, unless permession for the publication of an approved absiract &5 obtained in writing
from the organization ssuing this repor,

Carreclion data [fom Larsan Davs LaT Manual Tor SoundTrack a7 & SoundExped Lad, [FT0,01 Rev O SBupporting Frmwars Verson
4,05 20180810

Calibration Check Freguency: 1000 Hz; Referance Sound Pressure Levs|: 114 dB re 20 pPa

LARSON DAVIS « A PCB PIELOTRONICS DIV

1681 West 820 Noith R — @ LAH SDN DA‘UIS
Frovo, UT 84601, United States flac-wra W BR
TR A=001] e [AccwEmiTY A PUR DIVIBION

halih [ R

2033-2-5T1 BG4S Page 1 ol § DO Be0T Rev F
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Classification: Internal Purpose =

¢ L]
Third octave sound power levels with serrated trailing edge — Mode 0 %" NORREX

Mode 0
hub height 105 m — 105.6 dB({A)

third octave sound power levels [dB[A)] 2t standardized wind speeds v

Frequency 3mfs Amfs Smfs &mys Tmfs Bmys Smys 10mfs  1imfs 12mjfs

10Hz 376 LT 423 46.7 431 485 485 385 48.5 45 4
12.5Hz 42.4 4356 472 516 53.0 533 533 533 533 533
16Hz 47.0 482 51.8 56.2 576 57.9 57.9 57.9 57.9 57.9
20Hz 51.4 52.6 56.1 50.5 613 623 62.3 62.3 62.3 623
25 Hz 55.3 57.0 60.5 54.9 66.3 66.2 66.2 66.2 66.2 66.2
31.5H:z 59.3 511 65.0 59.4 70.8 1.7 717 717 717 B
40 Hz 65.3 67.0 £9.4 73.8 75.2 75.3 75.3 75.3 75.3 75.3
50 Hz 67.0 68.2 72.7 77 78.5 50.4 EO.4 0.4 80.4 80.4
B3 Hz 71.3 731 75.2 79.6 81.0 517 817 1.7 E17 817
80 H:z 74.8 76.0 789 833 84.7 845 B35 845 845 845
100 Hz 75.8 77.0 BO.9 85.3 86.7 89.2 89.2 89.2 B9.2 89.2
125 Hz 78.0 79.2 B1.9 86,3 87.7 B7.7 B7.7 87.7 B7.7 87.7
160 Hz 813 825 B4.9 39.3 90.7 B9.0 B9.0 9.0 89.0 89.0
200 Hz 0.4 816 84.9 83.3 50.7 90.3 503 50.3 90.3 50.3
250 Hz B1.7 829 B6.4 30.5 52.2 91.2 51.2 51.2 51.2 512
315 Hz 82.9 341 BE.0 924 53,8 945 945 545 945 945
400 Hz 83.3 84.5 88.3 92.7 94.1 94.1 931 34.1 94.1 94.1
500 Hz 820 832 B8.0 92.4 93.8 943 923 943 543 94.3
630 Hz 83.2 34.4 B9.6 94.0 95.4 96.3 96.3 96.3 96.3 96.3
500 Hz 825 837 B9.2 93.5 95.0 95.4 95.4 55.4 95,4 95.4
1000 Hz 83.3 85.0 90.6 95.0 96.4 96.2 96,2 96.2 96.2 96.2
1250 Hz 834 846 90.1 94,5 95.9 955 955 955 955 955
1600 Hz B2.3 841 59.8 534.2 5.5 54.5 945 34.5 94.5 345
2000 Hz 814 326 BE.1 52.5 53.9 933 933 93.3 93,3 533
2500 Hz 79.1 20.3 B5.7 50,1 915 913 91.3 91.3 913 913
3150 Hz 76.9 781 B1S 85.9 87.3 BE.6 EB.6 8.5 B85 886
4000 Hz 76.3 78.0 76.7 B1.1 82.5 B4.6 4.6 B4.6 B4.6 846
5000 Hz 722 73.4 743 78.7 80.1 79.8 79.8 79.8 79.8 79.8
5300 Hz 68.5 69.7 727 77.1 785 796 796 79.6 79.6 796
8000 Hz (7 67.8 706 75.0 764 777 TET 777 rly. 773
10000 Hz 2.7 639 66.7 711 725 735 735 73.5 735 735
Total sound 940 952 598  104.2 1056 1056 1056 1056 1056 1056

power level



	EIAR Volume 4 Appendix 12.1
	EIAR Volume 4 Appendix 12.2
	EIAR Volume 4 Appendix 12.3
	EIAR Volume 4 Appendix 12.4
	EIAR Volume 4 Appendix 12.5

