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1.

INTRODUCTION

Herring Storer Acoustics were commissioned to carry out a noise impact assessment for the
proposed Tandegin Wind Farm development, to be located approximately 20kms south-east of
Merredin.

The proposed wind farm is understood to consist of 50 wind turbines.
See Appendix A for preliminary locations of turbines and noise sensitive premises.

As part of the approvals process, a noise impact assessment in accordance with the EPA of South
Australia “Wind Farms — Environmental noise guidelines— July 2009, Updated November 2021”
(Guidelines) is required to be undertaken. This aligns with the Western Australian Planning
Position Statement: Renewable energy facilities - March 2020.

The Guidelines requires the comparison of calculated noise level impacts associated with the
proposed wind farm against a criteria based upon background noise monitoring undertaken at
nearby noise sensitive premises.

This assessment has been undertaken to accompany the development application for the project.

SUMMARY

Noise levels were assessed at 33 identified receiver points, with these locations shown in
Appendix A.

Noise emissions at all locations have been found to comply with the noise criteria based on the
SA Guidelines background noise monitoring, with the exception of “R4”, which complies with the
recommended noise levels for “stake holder” premises.

Additionally, noise impacts have been calculated to comply with the most stringent Assigned
Noise Level stipulated by the Environmental Protection (Noise) Regulations 1997 at all times —
even for wind speeds that are not considered to be a valid comparison against the Regulations as
it is outside of the wind speeds stipulated by the DWER “Guideline Assessment of Environmental
Noise Emissions” — again, with the exception of “R4”, which complies with the recommended
noise levels for “stake holder” premises.

Given the layout / location of the wind turbines, “R4” is likely to be classified as a “stake holder”
premise, as it is located within the project area. Once this classification has been confirmed, noise
impacts at the surrounding noise sensitive premises to the proposed wind farm are considered to
comply with all the relevant requirements.

The above findings include the impact of the proposed transformers and BESS system.
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3.

CRITERIA

According to the Western Australian Planning Position Statement: Renewable energy facilities -
March 2020, the noise impact of proposed wind farms in Western Australia should be assessed in
accordance with the criteria and approach of assessing wind farms described in the EPA of South
Australia “Wind Farms — Environmental noise guidelines— July 2009, Updated November 2021”
(Guidelines).

Whilst the Western Australian Planning Position Statement additionally refers to the requirement
of wind farms to meet the standards prescribed under the Environmental Protection (Noise)
Regulations 1997, which relates to “unreasonable noise”. The Environmental Protection Act 1986
under Part 1, Section 3, Clause 3 defines “unreasonable noise” as follows:

For the purposes of the Act, noise is to be unreasonable if —

a) Itis emitted, or the equipment emitting it is used, in contravention of —
i) this Act;
ii) any subsidiary legislation made under this Act; or
iii) any requirement or permission (by whatever name called) made or given by or under this
Act;

b) having regard to the nature and duration of the noise emissions, the frequency of similar noise
emissions from the same sources (or a source under the control of the same person or persons)
and the time of day at which the noise is emitted, the noise unreasonably interferes with the
health, welfare, convenience, comfort or amenity of any person; or

c) itis prescribed to be unreasonable for the purposes of the Act.

Given that the Regulations, and associated guidelines, were established prior to wind farms being
a realistic consideration in Western Australia, and the meteorological conditions dictated within
the DWER guidance on environmental noise for the modelling and assessment of proposed noise
sources does not align with the maximum noise generated by wind turbines, the SA Guidelines is
considered to provide an appropriate criteria to utilise for assessment purposes, and
determination of if wind turbine noise is “unreasonable”, based upon part b) of Clause 3 of the
Act above. Hence, the Guidelines has been utilised in this assessment.

Notwithstanding the above, due to uncertainty in assessment methodologies introduced by the
Department of Water Environment Regulation Noise branch, an assessment against both the SA
Guidelines and the Environmental Protection (Noise) Regulations 1997 has been undertaken, with
the relevant criteria listed below.

As a part of the proposed development a Battery Energy Storage System (BESS) — or alternative
Grid Support - is proposed to be sited within the wind farm development envelope, along with a
transformer/substation. The noise levels associated with these noise sources are appropriate to
be assessed against the requirements of the Environmental Protection (Noise) Regulations 1997.
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3.1

SOUTH AUSTRALIAN GUIDELINES

The Guidelines recommend the following criteria for the assessment of noise levels
associated with proposed wind farms.

The predicted equivalent noise level (Laeq ,10 minutes), adjusted for tonality in accordance
with the Guidelines, should not exceed:

° 35 dB(A), or
° 40 dB(A) in a primary production / rural industry zone, or
° the “Alternative Minimum Criteria” (Varying with Wind Speed); or

. the background noise (Lago,10 minutes) by more than 5 dB(A).

The criteria for background noise levels will vary with wind speed, as will wind turbine
generated noise.

The alternative minimum criterion, varying with wind speed, is listed below in Table 3.1.
This conservative minimum criterion has been determined based on a comparison of
background noise levels at a number of existing and proposed wind farm sites around
Australia.

TABLE 3.1 — ALTERNATIVE MINIMUM CRITERIA (VARYING WITH WIND SPEED)
Wind Speed at 10m above ground level
<5 6 7 8 9 210
Minimum Criteria Laeq [dB(A)] 35 37 38 40 41 43

Based on the results of background noise monitoring undertaken between February 2026
and April 2026 (presented in the Herring Storer Acoustics report, attached in Appendix D),
the criteria for wind turbine noise are as presented in Table 3.2. The background noise
criteria establish for a hub height of 150m has been utilised in our assessment, as it is
understood this is the intended hub height for the proposed wind turbine generators.

TABLE 3.2 — NOISE CRITERIA BASED ON BACKGROUND NOISE LEVELS, dB(A)

Background WIND SPEED AT 150m ABOVE GROUND LEVEL (m/s)
Monitoring
Location 3 4 5 6 7 8 9 10 11 12 13
1 35 35 35 35 35 37 39 41 42 43 44
2 35 35 35 35 35 35 36 38 41 41 44
3 35 35 35 35 35 35 36 36 39 41 43
4 35 35 35 35 35 35 37 39 42 42 45
5 35 35 35 35 35 35 35 35 35 35 37
6 35 35 35 35 35 35 37 37 39 41 43
7 35 35 35 35 35 35 35 35 36 40 42

Utilising the nearest background noise monitoring location to each receiver point
considered, results in the following background noise monitoring locations being utilised
as shown in Table 3.3 below.
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TABLE 3.3 — BACKGROUND NOISE MONITORING LOCATION UTILISED TO
DETERMINE NOISE CRITERIA FOR EACH RECEIVER LOCATION

ID# Background Noise Monitoring Location Utilised
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This assessment has been based on the noise criteria based on monitored background
noise levels. It is noted that the Guidelines have been developed to minimise the impact
on the amenity of premises that do not have an agreement with wind farm developers.
Our assessment includes all identified residential premises in the surrounding area, some
of which may have such an agreement. The status of agreements is not known.

The Guidelines recommend that a noise level criteria of not greater than 30 dB(A) indoors
and 45 dB(A) outdoor is considered acceptable for “Stake-Holder” premises.
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3.2 ENVIRONMENTAL PROTECTION (NOISE) REGULATIONS 1997

The Environmental Protection (Noise) Regulations 1997 stipulate the allowable noise
levels at any noise sensitive premises from other premises. The allowable or assigned
noise levels for noise sensitive premises are determined by the calculation of an
influencing factor, which is added to the baseline criteria set out in Table 1 of the
Regulations. The baseline assigned noise levels are listed in Table 3.4. For commercial
premises, the allowable or assigned noise levels are the same for all hours of the day.
Table 3.4 also lists the assigned noise levels for commercial premises.

TABLE 3.4 — ASSIGNED NOISE LEVELS

Assigned Level (dB)

Premises .
.. . Time of Day
Receiving Noise La 10 La LA max
0700 - 1900 hours Monday to Saturday 45 + IF 55 +IF 65+ IF
Noise sensitive 0900 - 1900 hours Sunday and Public Holidays 40 + IF 50+ IF 65+ IF
premises within 15
1900 - 2200 hours all days 40 + IF 50+ IF 55+ IF
metres of a
dwelling 2200 hours on any day to 0700 hours Monday to
Saturday and 0900 hours Sunday and Public 35+IF 45 + IF 55 +IF
Holidays
Note: The Laio noise level is the noise that is exceeded for 10% of the time.

The Laz noise level is the noise that is exceeded for 1% of the time.
The Lamax Noise level is the maximum noise level recorded.

It is a requirement that noise from the site be free of annoying characteristics (tonality,
modulation and impulsiveness) at other premises, defined below as per Regulation 9.

“impulsiveness” means a variation in the emission of a noise where the difference
between Lapeak and Lamax siow is more than 15dB when determined
for a single representative event;

“modulation” means a variation in the emission of noise that —

(a) is more than 3dB Larast or is more than 3dB Larast in any one-
third octave band;

(b) is present for more at least 10% of the representative
assessment period; and

(c) isregular, cyclic and audible;

“tonality” means the presence in the noise emission of tonal characteristics
where the difference between -

(a) the A-weighted sound pressure level in any one-third
octave band; and

(b) the arithmetic average of the A-weighted sound pressure
levels in the 2 adjacent one-third octave bands,

is greater than 3 dB when the sound pressure levels are determined
as Laeqt levels where the time period T is greater than 10% of the
representative assessment period, or greater than 8 dB at any time
when the sound pressure levels are determined as Lasiow levels.
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Where the above characteristics are present and cannot be practicably removed, the
following adjustments are made to the measured or predicted level at other premises.

TABLE 3.5 — ADJUSTMENTS FOR ANNOYING CHARACTERISTICS
Where tonality is present Where modulation is present Where impulsiveness is present

+5dB +5dB +10dB

The area surrounding the proposed development is considered likely to be zoned rural,
and the surrounding road network is not considered to be classified as a major or
secondary road — hence the influencing factor in the surrounding area would be estimated
at 0 dB.

Hence the assigned noise levels would be as listed in Table 3.6.

TABLE 3.6 - ASSIGNED OUTDOOR NOISE LEVEL

Premises Receiving . Assigned Level (dB)
. Time of Day
Noise Lato Laz Lamax
0700 - 1900 hours Monday to Saturday 45 55 65
Noise sensitive 0900 - 1900 hours Sunday and Public Holidays 40 50 65
premises within 15 1900 2200 hours all days 40 50 55

metres of a dwelling 2200 hours on any day to 0700 hours Monday to

Saturday and 0900 hours Sunday and Public Holidays
Note: La10 is the noise level exceeded for 10% of the time.
La1 is the noise level exceeded for 1% of the time.
Lamax iS the maximum noise level.

35 45 55

4. MODELLING

Noise immissions at residential premises, due to the proposed wind farm, were determined by
noise modelling, using the computer program “SoundPlan” version 9.1.

SoundPlan uses the theoretical sound power levels determined from measured sound pressure
levels to calculate the noise level at any location.

The following input data was used in the SoundPlan model for the wind farm:

a) Topographical Information — Ground contours of the development area;

b) Residential and Wind Turbine Locations — See Appendix A. It is noted that the WTG
layout is “Rev G” in accordance with Collgar Renewables nomenclature; and

¢) Wind Turbine Sound Power Levels, varying with wind speed, of the wind turbines
intended to be utilised. The turbine proposed to be utilised is as follows:

Vestas V172-7.2 MW, 150m hub height
Blades with serrated trailing edges in normal operating mode (Noise Mode 0).

d) Sound Power Levels for the Battery Energy Storage System, and transformer, have been
based upon the following preliminary information provided:

Transformer (x2 off) — Sound Power Level of 83 dB(A).
Batteries (432 battery units) — Sound Power Level of 92 dB(A).
Inverters (108 units) — Sound Power Level of 91 dB(A).
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See Appendix A for locations and Appendix E for turbine specifications. The preliminary location
of the transformers and BESS system are listed below:

TABLE 3.7 - BESS & TRANSFORMER LOCATION INFORMATION

Equipment Number of Easting, m Northing, m

Transformer 2 637976 6496661
Batteries 432 637288 6496694
Inverters 108 637288 6496694

In the event a “Grid Support” system is utilised, this would be at the same location as the BESS
system — and in place of it. The noise levels notionally provided in regards to a “Grid support”
system is lower that the BESS, therefore, assessment of the proposed BESS system alone as a part
of the development application presents and assessment of the “worst case” noise impact, and
therefore, the impact of the “Grid Support” is not considered necessary at this stage of the
development.

The layout/selections of the batteries/inverters are not known at this stage, hence, the modelling
locates all of the batteries and inverters at the one location at a height of 1.5m above ground
level.

Similarly, both transformers proposed as a part of the development are located at the same

location.

4.1 SOUTH AUSTRALIAN GUIDELINES MODELLING

The SA Guidelines indicate that noise emissions should be modelled to reflect typical, (but
not extreme) “worst case” meteorological conditions for sound propagation towards the
receiver.

After a review of the literature available on the subject, noise level emissions were
modelled using the ISO 9613-2:2024 algorithm, with the conditions listed in Table 4.1.
These conditions and calculating noise levels utilising a “G=0" ground absorption have
been found to provide a generally realistic, but conservative assessment of noise levels
associated with wind turbines. This is also listed in Annex D of ISO 9613-2:2024
“Calculation of sound pressure levels caused by wind turbines” — hence is considered
appropriate. Receiver heights are calculated at a height of 1.5m above ground level.

TABLE 4.1 - METEOROLOGICAL CONDITIONS

Condition Value
Temperature 15°C
Relative humidity 70%
Atmospheric Pressure 101.325 kPa

Noise levels attributable to the proposed wind farm were calculated for integer wind
speeds 3 — 10m/s at a height of 150m above ground level (proposed hub height), 10 m/s
being representative of maximum operating noise levels associated with the turbines.

The sound power level of the turbines were varied for each integer wind speed, however
the other weather conditions within the model remained constant at the conditions
stipulated in Table 4.1 above.
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4.2

ENVIRONMENTAL PROTECTION (NOISE) REGULATIONS 1997 MODELLING

Noise modelling for assessment against the Regulations is required to be undertaken
utilising the conditions stipulated to be utilised by the DWER to be used in prediction of
noise impacts for developments — these conditions being listed in the DWER “Guideline
Assessment of Environmental Noise Emissions”. These conditions are listed in the extract
below:

The above table is accompanied with the following note:

“Wind speeds greater than those in Table 4 may elevate background noise levels from
local vegetation and can dominate the noise emission”

The above meteorological conditions specify a “Pasquill stability” that is in reference to
the CONCAWE algorithms for noise prediction. The DWER “Guideline Assessment of
Environmental Noise Emissions” also states that “the method described by ISO 9613:1996
may also be used for the purpose of modelling. Note the method does not allow the input
of specific meteorological conditions but does predict for moderate temperature inversions
under downwind conditions. In applying the 1ISO method, it is expected the model inputs
and options will be selected with a view to achieve comparable modelling output to the
SoundPLAN implementation of CONCAWE.

On the basis of the above noise level emissions were modelled using the ISO 9613-2:2024
algorithm, with the conditions listed in Table 4.3. These conditions and calculating noise
levels utilising a “G=0" ground absorption have been found to provide a generally realistic,
but conservative assessment of noise levels associated with wind turbines. This is also
listed in Annex D of ISO 9613-2:2024 “Calculation of sound pressure levels caused by wind
turbines” — hence is considered appropriate. Receiver heights are calculated at a height
of 1.5m above ground level. Therefore, the calculated noise levels are the same as those
determined in accordance with the SA Guidelines methodology.
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5. RESULTS

Noise contour plots are attached in Appendix B.

The predicted noise level at each identified residential premises, associated with the wind
turbines are listed in Table 5.1 below for each of the hub height wind speeds considered.

TABLE 5.1 — PREDICTED NOISE LEVELS AT IDENTIFIED RECEIVER LOCATIONS
VARYING WITH WINDSPEED AT HUB HEIGHT

Receiver Predicted Noise Level, Lacq [dB(A)]

ID# 3m/s 4m/s 5m/s 6m/s 7m/s 8m/s Im/s 10m/s
1 28 28 28 29 31 33 34 35
2 26 27 27 28 30 31 31 33
3 29 29 29 31 33 34 35 37
4 32 32 32 34 35 38 39 40
5 26 27 27 28 30 31 32 33
6 26 26 27 28 29 31 31 33
7 24 25 25 26 28 29 29 31
8 24 25 25 26 28 29 29 31
9 20 21 21 22 24 25 24 26
10 27 27 27 29 30 32 32 34
11 23 23 24 25 26 28 28 30
12 23 23 24 25 26 28 27 29
13 21 21 21 23 24 25 25 27
14 21 21 21 23 24 25 25 27
15 27 27 28 29 31 33 33 35
16 28 28 28 29 31 33 34 35
17 21 22 22 23 25 26 25 27
18 21 21 22 23 24 26 25 27
19 27 27 27 29 30 32 32 34
20 25 26 26 27 29 30 30 32
21 24 24 25 26 27 29 29 30
22 24 24 25 26 27 29 28 30
23 27 28 28 29 31 33 33 35
24 22 23 23 24 26 27 27 29
25 22 23 23 24 26 27 27 29
26 22 23 23 24 26 27 27 29
27 22 22 23 24 25 27 27 28
28 22 22 23 24 25 27 27 29
29 22 22 23 24 25 27 27 28
30 22 22 23 24 25 27 26 28
31 22 22 22 24 25 27 26 28
32 22 22 23 24 25 27 26 28
33 22 22 22 24 25 27 26 28

The predicted noise level associated with the transformers and BESS system are listed below in
Table 5.2.
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6.

TABLE 5.2 — PREDICTED NOISE LEVELS AT IDENTIFIED RECEIVER LOCATIONS
ASSOCIATED WITH TRANSFORMERS AND BESS SYSTEM

Re::;;;/er Predicted Noise Level, Lacq [dB(A)]
1 18
2 16
3 -
4 19
5 13
6 13
7 16
8 16
9 -
10 20
11 -
12 -
13 -
14 -
15 -
16 -
17 -
18 -
19 15
20 10
21 7
22 11
23 10
24 -
25 -
26 -
27 -
28 -
29 -
30 -
31 -
32 -
33 -

ASSESSMENT

6.1

SOUTH AUSTRALIAN GUIDELINES ASSESSMENT

Table 6.1 below summarises the level of exceedance to the noise criteria based on
background noise monitoring, with the predicted levels exceeding the criteria highlighted
in red and the level of exceedance listed in brackets adjacent. The noise criteria at each
location is based upon the background noise levels listed in Table 3.2, cross referenced with
Table 3.3.
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TABLE 6.1 — ASSESSMENT OF NOISE LEVELS AT IDENTIFIED RECEIVER LOCATIONS

Receiver Predicted Noise Level, Laeq [dB(A)]
ID# 3m/s 4m/s 5m/s 6m/s 7m/s 8m/s Im/s 10m/s
1 28 28 28 29 31 33 34 35
2 26 26 27 28 30 31 31 33
3 29 29 29 31 33 34 35 37
4 32 32 32 34 35 38(+3) 39(+3) 40(+2)
5 26 27 27 28 30 31 32 33
6 26 26 27 28 29 31 31 33
7 24 25 25 26 28 29 29 31
8 24 25 25 26 28 29 29 31
9 20 21 21 22 24 25 24 26
10 27 27 27 29 30 32 32 34
11 23 23 24 25 27 28 28 30
12 23 23 24 25 26 28 27 29
13 21 21 21 23 24 25 25 27
14 21 21 21 23 24 26 25 27
15 28 28 28 29 31 33 34 35
16 28 28 28 29 31 33 34 35
17 21 22 22 23 25 26 25 27
18 21 21 22 23 24 26 25 27
19 27 27 27 29 30 32 32 34
20 25 26 26 27 29 30 30 32
21 24 24 25 26 27 29 29 30
22 24 24 25 26 27 29 28 30
23 27 28 28 29 31 33 33 35
24 22 23 23 24 26 27 27 29
25 22 23 23 24 26 27 27 29
26 22 23 23 24 26 27 27 29
27 22 22 23 24 25 27 27 28
28 22 23 23 24 26 27 27 29
29 22 22 23 24 25 27 27 28
30 22 22 23 24 25 27 27 28
31 22 22 23 24 25 27 26 28
32 22 22 23 24 25 27 27 28
33 22 22 23 24 25 27 26 28

As can be seen from the above tables, calculated noise levels comply with the noise
criteria based upon background noise monitoring, at all noise sensitive premises, with the
exception of “R4”.

Given the layout / location of the wind turbines, “R4” is located within the project area,
and is likely to be classified as a “stake holder” with regards to the SA Guidelines. Whilst
this needs to be confirmed, in the event that this location is a “stake holder” noise levels
comply with the recommended noise level criteria of less than 45 dB(A) for “stake holder”
premises.

Hence, following confirmation of the classification of “R4”, the proposed wind farm is
considered to meet all relevant criteria established by the Guidelines.
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6.2

ENVIRONMENTAL PROTECTION (NOISE) REGULATIONS 1997 ASSESSMENT

Wind Turbine Noise Only

Predicted noise levels associated with the wind farm were considered for the presence of
annoying characteristics.

On the basis of the predicted noise levels, and the one-third octave band data for the sound
power levels, the noise emissions associated with the wind farm are not considered to
contain tonal characteristics. Additionally, modulation is not considered to be present in
accordance with the Environmental Protection (Noise) Regulations 1997, as due to wind
turbines not being “in sync” with each other —from a distance from each receiver
prospective, power (noise) level output and rotational synchronicity — the wind farm noise
emissions would not satisfy the requirements for modulating characteristics in accordance
with the Environmental Protection (Noise) Regulations 1997, hence, Table 6.2 below
summarises the predicted noise levels determined in accordance with the DWER “Guideline
Assessment of Environmental Noise Emissions”, for the most stringent time period defined
by the Regulations (the night period) — noting that wind speeds greater than 4m/s are not
considered to be a valid comparison against the Regulations as it is outside of the winds
speeds stipulated by the DWER “Guideline Assessment of Environmental Noise Emissions”.

TABLE 6.2 — ASSESSMENT IDENTIFIED RECEIVER LOCATIONS AGAINST REGULATIONS

Receiver Predicted Noise Level, Laeq [dB(A)]

ID# 3m/s 4m/s 5m/s 6m/s 7m/s 8m/s Im/s 10m/s
1 28 28 28 29 31 33 34 35
2 26 26 27 28 30 31 31 33
3 29 29 29 31 33 34 35 37
4 32 32 32 34 35  38(+3) 39 (+4) 40 (+5)
5 26 27 27 28 30 31 32 33
6 26 26 27 28 29 31 31 33
7 24 25 25 26 28 29 29 31
8 24 25 25 26 28 29 29 31
9 20 21 21 22 24 25 24 26
10 27 27 27 29 30 32 32 34
11 23 23 24 25 27 28 28 30
12 23 23 24 25 26 28 27 29
13 21 21 21 23 24 25 25 27
14 21 21 21 23 24 26 25 27
15 28 28 28 29 31 33 34 35
16 28 28 28 29 31 33 34 35
17 21 22 22 23 25 26 25 27
18 21 21 22 23 24 26 25 27
19 27 27 27 29 30 32 32 34
20 25 26 26 27 29 30 30 32
21 24 24 25 26 27 29 29 30
22 24 24 25 26 27 29 28 30
23 27 28 28 29 31 33 33 35
24 22 23 23 24 26 27 27 29
25 22 23 23 24 26 27 27 29
26 22 23 23 24 26 27 27 29
27 22 22 23 24 25 27 27 29
28 22 23 23 24 26 27 27 29
29 22 22 23 24 25 27 27 28
30 22 22 23 24 25 27 27 28
31 22 22 23 24 25 27 26 28
32 22 22 23 24 25 27 27 28

w
w

22 22 23 24 25 27 26 28
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As can be seen from the above table, noise levels associated with the wind farm associated with
the proposed development are calculated to comply with the most stringent Assigned Noise
Levels at all times, with the exception of “R4”. It is considered likely that “R4” will be classified as
a “stake holder”, in which case, compliance with the Regulations is not required, and a noise
impact of up to 40 dB(A) at a hub height wind speed of 10 m/s is compliant with the acceptable
noise levels for “stake holder” premises outlined in the SA Guidelines.

Transformer and BESS System Noise Only

Predicted noise levels associated with the transformers and BESS system were considered for the
presence of annoying characteristics.

At this stage, spectral data in regards to the proposed equipment has not been provided, with only
overall noise levels supplied — however — the equipment proposed are considered likely to present
tonal characteristics.

Given the predicted noise levels at the noise sensitive premises, it is considered highly unlikely that
noise level emissions would be at a level sufficient to be considered tonal in accordance with the
Environmental Protection (Noise) Regulations 1997 — however — to be conservative at this early
stage of the development process — a + 5 dB adjustment for tonal characteristics has been applied
to the predicted noise levels.

On this basis, with the applicable adjustment, the highest noise level associated with the
Transformer and BESS system at a receiver has been calculated at an assessable noise level of 25
dB(A). This is 10 dB(A) lower than the most stringent time period defined by the Environmental
Protection (Noise) Regulations 1997.

Cumulative Noise Impact of Wind Turbines and Transformer, BESS System

Due to the proposed location of the transformers and BESS system, there is negligible contribution
to noise impacts at the identified receiver locations — relative to the wind turbines — with the most
impacted location from the transformer/BESS system greater than 10 dB lower than the wind
turbine impact calculated at the same location.

Therefore the overall noise impact of the proposed development, inclusive of the wind turbines,
transformer and BESS system is represented sufficiently by the wind turbine noise impact only.
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7.

CONCLUSION

Noise emissions at all locations have been found to comply with the noise criteria based on the
SA Guidelines background noise monitoring, with the exception of “R4”, which complies with the
recommended noise levels for “stake holder” premises.

Additionally, noise impacts have been calculated to comply with the most stringent Assigned
Noise Level stipulated by the Environmental Protection (Noise) Regulations 1997 at all times —
even for wind speeds that are not considered to be a valid comparison against the Regulations as
it is outside of the wind speeds stipulated by the DWER “Guideline Assessment of Environmental
Noise Emissions” — again, with the exception of “R4”, which complies with the recommended
noise levels for “stake holder” premises.

Given the layout / location of the wind turbines , “R4” is considered likely to be classified as a
“stake holder” premise, as it is located within the project area. Once this classification has been
confirmed, noise impacts at the surrounding noise sensitive premises to the proposed wind farm
are considered to comply with all the relevant requirements.

The above findings include the impact of the proposed transformers and BESS system.
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APPENDIX A

RESIDENTIAL AND TURBINE LOCATIONS
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RECIEVER LOCATIONS

Name Easting, m Northing, m
R1 638798 6502061
R2 642031 6492728
R3 649105 6495654
R4 632613 6499296
R5 634517 6490282
R6 634615 6490159
R7 639015 6490721
R8 639245 6490744
R9 625449 6490520
R10 636112 6501587
R11 649731 6490614
R12 649891 6490593
R13 648717 6485207
R14 648466 6485040
R15 644129 6486095
R16 647251 6488977
R17 631300 6486120
R18 631310 6485970
R19 632137 6500607
R20 629616 6498828
R21 628758 6498792
R22 636076 6489350
R23 633234 6489830
R24 647690 6485599
R25 647680 6485570
R26 647626 6485477
R27 647697 6485400
R28 647625 6485379
R29 647701 6485372
R30 647701 6485305
R31 647702 6485259
R32 647619 6485252

R33 647618 6485179
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WIND TURBINE LOCATIONS AND TYPE
Name Turbine Type Operating Mode Easting, m Northing, m
T1 V172-7.2MW Normal —serrated blade edge 633667 6498620
T2 V172-7.2MW Normal —serrated blade edge 632723 6498051
T3 V172-7.2MW Normal —serrated blade edge 633946 6497795
T4 V172-7.2MW Normal —serrated blade edge 632258 6497455
T5 V172-7.2MW Normal —serrated blade edge 633840 6497058
T6 V172-7.2MW Normal —serrated blade edge 632744 6496616
T7 V172-7.2MW Normal —serrated blade edge 632614 6495866
T8 V172-7.2MW Normal —serrated blade edge 633891 6496011
T9 V172-7.2MW Normal —serrated blade edge 633329 6495100
T10 V172-7.2MW Normal —serrated blade edge 633015 6494436
T11 V172-7.2MW Normal —serrated blade edge 631843 6493924
T12 V172-7.2MW Normal —serrated blade edge 630927 6493388
T13 V172-7.2MW Normal —serrated blade edge 631907 6493043
T14 V172-7.2MW Normal —serrated blade edge 633002 6493575
T15 V172-7.2MW Normal —serrated blade edge 633549 6492767
T16 V172-7.2MW Normal —serrated blade edge 631714 6492273
T17 V172-7.2MW Normal —serrated blade edge 631197 6491782
T18 V172-7.2MW Normal —serrated blade edge 631482 6490979
T19 V172-7.2MW Normal —serrated blade edge 631035 6490382
T20 V172-7.2MW Normal —serrated blade edge 634703 6498901
T21 V172-7.2MW Normal —serrated blade edge 635899 6498772
T22 V172-7.2MW Normal —serrated blade edge 635547 6498129
T23 V172-7.2MW Normal —serrated blade edge 635182 6497510
T24 V172-7.2MW Normal —serrated blade edge 635776 6496682
T25 V172-7.2MW Normal —serrated blade edge 639171 6500504
T26 V172-7.2MW Normal —serrated blade edge 639499 6499759
T27 V172-7.2MW Normal —serrated blade edge 638103 6499007
T28 V172-7.2MW Normal —serrated blade edge 639298 6498957
T29 V172-7.2MW Normal —serrated blade edge 639400 6498140
T30 V172-7.2MW Normal —serrated blade edge 638032 6498259
T31 V172-7.2MW Normal —serrated blade edge 638066 6497258
T32 V172-7.2MW Normal —serrated blade edge 639528 6496483
T33 V172-7.2MW Normal —serrated blade edge 639258 6495699
T34 V172-7.2MW Normal —serrated blade edge 638749 6495020
T35 V172-7.2MW Normal —serrated blade edge 645580 6495312
T36 V172-7.2MW Normal —serrated blade edge 646495 6495840
T37 V172-7.2MW Normal —serrated blade edge 647276 6496244
T38 V172-7.2MW Normal —serrated blade edge 647698 6495422
T39 V172-7.2MW Normal —serrated blade edge 646932 6495009
T40 V172-7.2MW Normal —serrated blade edge 647403 6493971
T41 V172-7.2MW Normal —serrated blade edge 646171 6494231
T42 V172-7.2MW Normal —serrated blade edge 646288 6493361
T43 V172-7.2MW Normal —serrated blade edge 645002 6494131
T44 V172-7.2MW Normal —serrated blade edge 644312 6490258
T45 V172-7.2MW Normal —serrated blade edge 644197 6489441
T46 V172-7.2MW Normal —serrated blade edge 645135 6489529
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T47 V172-7.2MW Normal —serrated blade edge 645514 6488567
T48 V172-7.2MW Normal —serrated blade edge 643999 6488652
T49 V172-7.2MW Normal —serrated blade edge 644107 6487835
T50 V172-7.2MW Normal —serrated blade edge 645008 6487991
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APPENDIX B

PREDICTED NOISE LEVEL CONTOURS
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1.

INTRODUCTION

Herring Storer Acoustics were commissioned by Collgar Renweables to carry out background noise
monitoring for the proposed Tandegin Wind Farm development, to be located approximately
20kms south-east of Merredin.

Background noise monitoring was commissioned to enable the results to be used in the noise
impact assessment, carried out in accordance with the EPA of South Australia “Wind Farms —
Environmental noise guidelines— July 2009, Updated November 2021” (Guidelines) which is the
guidelines recognised by the Western Australian Department Water Environment and Regulation
for the assessment of wind farms.

The Western Australian Planning Commission have a December 2025 “Renewable Energy Planning
Code and Guidelines” document in draft form for public consultation. The proposed changes to
noise impact assessment methodology is altered somewhat to the current WAPC statement —
however, the current requirement for background noise monitoring and assessment methodology
is still considered pertinent to be undertaken at this stage, as the proposed change — based on
recent wind farm approval processes — is understood to be inadequate in a planning context and
considered likely to be change following the consultation process.

Regardless of if the draft code changes do occur or not, on the basis that they do not change,
background noise monitoring was needed to be undertaken at this stage of the process to meet
the desired timeframes for the lodgement of development application — hence, undertaking
background monitoring is a conservative approach to ensure that all data is collated for any
possible eventualities that may occur in the future following the public consultation period for the
draft code.

Noise monitoring was carried out between 24" February 2026 and 16 April 2026 at 7 locations,
with monitoring occurring for approximately 2 months at each location.

This report presents the results of the monitoring and analysis.

SUMMARY

Based on the results of background noise monitoring within the proposed wind farm development
area, the applicable criteria for each location is as listed in Table 2.1 and Table 2.2 for both 150m
and 170m above ground level hub heights.

TABLE 2.1 — NOISE CRITERIA BASED ON BACKGROUND NOISE LEVELS @ 150m AGL HUB HEIGHT, dB(A)

i WIND SPEED AT 150m ABOVE GROUND LEVEL (m/s)
Location

3 4 5 6 7 8 9 10 11 12 13
1 35 35 35 35 35 37 39 41 42 43 44
2 35 35 35 35 35 35 36 38 41 41 44
3 35 35 35 35 35 35 36 36 39 41 43
4 35 35 35 35 35 35 37 39 42 42 45
5 35 35 35 35 35 35 35 35 35 35 37
6 35 35 35 35 35 35 37 37 39 41 43
7 35 35 35 35 35 35 35 35 36 40 42
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TABLE 2.2 — NOISE CRITERIA BASED ON BACKGROUND NOISE LEVELS @ 170m AGL HUB HEIGHT, dB(A)

WIND SPEED AT 170m ABOVE GROUND LEVEL (m/s)

Location 3 4 5 6 7 8 9 10 11 12 13
1 35 35 35 35 35 37 39 40 42 42 44
2 35 35 35 35 35 35 36 37 40 40 43
3 35 35 35 35 35 35 36 36 37 39 41
4 35 35 35 35 35 35 37 38 41 41 43
5 35 35 35 35 35 35 35 35 35 35 36
6 35 35 35 35 35 35 37 37 39 40 43
7 35 35 35 35 35 35 36 36 36 38 41

3. METHODOLOGY

Background noise levels were monitored at seven locations both within the proposed
development area and in the surrounding area in accordance with the Guidelines and AS4959-
2010. Locations are detailed in Table 3.1, the monitoring location map is attached in Appendix A.

TABLE 3.1 - MONITORING LOCATION DETAILS

Location Easting (m) Northing (m)
1 638798 6502061
2 632613 6499296
3 633234 6489830
4 642031 6492728
5 644129 6486095
6 649105 6495654
7 647251 6488977
Wind Monitor 632975 6494874

Monitored noise levels were then paired with corresponding wind data, provided by the LiDAR wind
monitoring station located within the proposed wind farm area.

The potential hub height being considered for the proposed wind farm is understood to be 150m or
170m above ground level, hence, background noise monitoring has been correlated with the wind
speeds at these heights in accordance with the Guidelines.

Rain affected data was removed from the collected data using weather information attained from
the local weather station that was located at the background monitoring location 3.

The noise monitoring equipment utilised meets the sound level meter requirements of IEC 61672-
1:2002 — Class 1, with current NATA calibration — included in Appendix F. The meters utilised high
performance microphone windsocks (130mm in diameter) removing any wind induced local noise
over the microphone for the wind speeds considered in the monitoring.

The Guidelines requires 2000 valid data points to be collected for each site and also recommends
that not less than 500 data points collected for downwind conditions.

Wind direction for downwind conditions is defined as +- 45 degrees from the line connecting the
receptor and the nearest turbine. It is noted that in this instance there are some background noise
monitoring locations that have turbines in all directions — hence all wind directions are considered
downwind.

The Guidelines recognises that the collection of 500 valid points for the downwind condition will not
always be practical to achieve given prevailing wind conditions for some monitoring locations.
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The number of data points — both downwind and overall at 150m and 170m above ground level-
are listed below in Table 3.2 and 3.3.

TABLE 3.2 — NUMBER OF VALID BACKGROUND NOISE MONITORING POINTS @ 150m AGL

Location Total Data Points Downwind
1 5629 1551
2 5633 2129
3 5633 513
4 5578 530
5 5633 1046
6 5633 593
7 5633 593

TABLE 3.3 — NUMBER OF VALID BACKGROUND NOISE MONITORING POINTS @ 170m AGL

Location Total Data Points Downwind
1 5629 1931
2 5633 2238
3 5633 822
4 5578 482
5 5633 772
6 5633 889
7 5633 889

The number of downwind condition data points collected at each background monitoring location
exceeded 500 in all cases, with the exception of Location 4, which has marginally less than 500
(being 482 data points) for 170m above ground level. Given that the land uses in the surrounding
area of each location is consistent in use and noise generating sources (i.e. vegetation state
surrounding each location is the same) it is considered that the monitoring undertaken is
representative of background noise levels at each location and wind direction as there is no
significant difference in the surrounding area of each monitoring location where the direction of
the wind will alter the associated background noise levels.

Background noise levels were plotted against the corresponding wind speed measurement (see
Appendix C and D).

The background noise levels monitored were correlated to wind speed, and processed in

accordance with the Guidelines, with the resultant noise criteria at each hub height wind speed
(from cut in rated power of the wind turbine generator) as listed below :

e 35dB(A), or
e The background noise (Lago,10 minutes) by more than 5 dB(A)*.

*whichever is greater.

Calibration certificates for meters used are attached in Appendix E.
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4.

RESULTS

Background noise monitoring for each of the seven locations is presented in Appendix C, with time
history charts presented in Appendix D.

Refer to Appendix A and B for location information for each background noise monitoring location.
It is noted that Location 4 photos in Appendix B includes the local weather monitoring station —
however —this was relocated to Location 3 the following day as Location 4 had intermittent mobile

internet data coverage and, as such, was considered appropriate to relocate.

Processing the collected data in accordance with the Guidelines, Table 4.1 and 4.2 summarises the
background noise at each location for each integer hub height wind speed, at both 150m and
170m above ground level, from cut in speed to rated power — noting rated power has been
assumed at 13m/s.

TABLE 4.1 — NOISE CRITERIA ACCOUNTING FOR BACKGROUND NOISE LEVELS @ 150m AGL

WIND SPEED AT 150m ABOVE GROUND LEVEL (m/s)

Location 4 5 6 7 8 9 10 11 12 13
1 35 35 35 35 35 37 39 41 42 43 44
2 35 35 35 35 35 35 36 38 41 41 44
3 35 35 35 35 35 35 36 36 39 41 43
4 35 35 35 35 35 35 37 39 42 42 45
5 35 35 35 35 35 35 35 35 35 35 37
6 35 35 35 35 35 35 37 37 39 41 43
7 35 35 35 35 35 35 35 35 36 40 42
TABLE 4.2 — NOISE CRITERIA ACCOUNTING FOR BACKGROUND NOISE LEVELS @ 170m AGL
e T WIND SPEED AT 170m ABOVE GROUND LEVEL (m/s)
4 5 6 7 8 9 10 11 12 13
1 35 35 35 35 35 37 39 40 42 42 44
2 35 35 35 35 35 35 36 37 40 40 43
3 35 35 35 35 35 35 36 36 37 39 41
4 35 35 35 35 35 35 37 38 41 41 43
5 35 35 35 35 35 35 35 35 35 35 36
6 35 35 35 35 35 35 37 37 39 40 43
7 35 35 35 35 35 35 36 36 36 38 41
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MONITORING LOCATION DETAILS
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LOCATION 1



Herring Storer Acoustics Page 2 of 26
Our Ref: 36364-2-25396 Appendix B




Herring Storer Acoustics Page 3 of 26
Our Ref: 36364-2-25396 Appendix B




Herring Storer Acoustics Page 4 of 26
Our Ref: 36364-2-25396 Appendix B

LOCATION 2
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LOCATION 3
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LOCATION 4
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LOCATION 5
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LOCATION 6
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LOCATION 7
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BACKGROUND NOISE LEVELS vs WIND SPEED PLOTS
150m AGL
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APPENDIX D

BACKGROUND NOISE LEVELS vs WIND SPEED PLOTS
170m AGL
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APPENDIX E

BACKGROUND NOISE LEVELS TIME HISTORY PLOTS
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" The filter Subm fitedfor téstitin stigeegshll c_omple_tédiith_e'iteé‘_tsf listed above F i oninent
-conditions undei whiich the tests were performied, 11 the filicl type coesshilly completed the
: ' ts-of JEC 64 then,it-can be stated that the filtersef continues to conform

Pags 3613 End of Calibration-Canioate. "~
U:AVGERTI0A ' 'RevdiD-10/03/2026 " 5. -
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A'full technical repost is available onrequiest. .-
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CertiFicate OF

CALIBRATION
CERTIFICATE No; SLM55062
EquirmeNT TESTED: Sound Level Meter

Make & Model: Svantek SV 307A Serial No: 131860
Mic. Model: Svantek ST30A V3 Serial No: 140060
Pre-Amp. Model: Svantek Integral Serial No:  N/A
Band-Pass Filter: 1/3 Octave Test No: F055063

Owner: Herring Storer Acoustics
Suite 34, 11 Preston Street
Como, WA 6152

Tests Performed: |EC 61672-3:2013 & IEC 61260-3:2016

Comments: All Test passed for Class 1. (See overleaf for details)
CONDITIONS OF TEST:

Ambient Pressure 1002 hPa 1 hPa Date of Receipt :  06/08/2025
Temperature 23 °C+1°C Date of Calibration : 15/08/2025
Relative Humidity 51 % 5% Date of Issue ;:  18/08/2025

Acu-Vib Test Progedure: AVP10 (SLM) & AVPOB (Filters)
AUTHORISED

CHECKED BY: .......
SIGNATURE:

A, Nowosadzhka

. Soe
Lab Manager

Accredited for compliance with ISO/IEC 17025 - Calibration
Results of the tests, calibration and/ar measurements included in this degument are traceable to Sl units through
referance equipment that has been calibrated by the Australian National Measurement Institute of other NATA
accredited laboratories demenstrating traceability.
This reporl applies only to the item identified in the report and may not be repretuced in part,

The uncerlainties quoted are caiculated in aceordance with the methods of the ISO Guide to the Uncertainty of
Meaasurement and quoted at a coverage factoer of 2 with a cenfidence interval of approximately 95%.

SRR

Acu-Vib'Electronics

ACOUSTICS AND VIBRATIONS v RECoGIIS B

ATCREL TATION
Head Office & Calibration Laboratory Aceresited Labarisiory
Unit 14,22 Hudson Avenue, Casele Hill NS 2|54 No. 7262 .
(02) 56850 8133 B

www.acu-vib.com.au

Fage 1 0f 2  Calibration Certificate
AVCERTIO4 Rev.3.0 10/03/2025
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CERTIFICATE No: SLM55062

The performance characteristics listed below were tested. The tests are based on the
relevant ckauses of 1EC 61672-3:2013

Tests Performed: Clause  Restit
Absolute Calibration 10 Pass
Acousiical Frequency Weighting 12 Pass
Self-Generated Noise 1.1  Observed
Elecirical Noise 11.2 Observed
Long Term Stability 15 Pass

Electrical Frequency Weightings 13 Pass
Frequency and Time Weightings 14 Pass
Reference Levef Linearity 16 Pass

Range Level Linearity 17 Not Tested, Single Range
Tonebursi 18 Pass

Peak C Sound Level 19 Pass
Overload Indicator 20 Pass
High Level Stability 21 Pass

Statement of Compliance: 'The sound level meter submilled for testing has successfully
completed the class 1 periodic tests of IEC 61672-3:2013, for the environmental conditions under
which the tests were performed. As public evidence was available, from an independent
organization responsible for approving the results of pattern evaluation tests performed in
aceordance with IEC 61672-2:2013, to demonstrate that the model of sound level meter fully
conformed to the requirements in [EC 61672-1:2013, the sound level meter submitted for testing
conforms to the class | requitements of FEC61672-1:2013,

This Sound Level Meter included an Octave Filter Set. Tests were based on
1EC 61260-3:2016 and were conducted to test the Tollowing
performance characteristics:

Tests performed  Clause  Resut

Test of relative attenuation at filter midband frequency 10 Pass
Linear operating range including range control if fitted 11 Not Tested, Single Range

Test of lower limit of linear operaiing range 12 Pass

Measirement of relative attenuation (filler shape) 13 Pass

The filter submitted for testing successfully completed the tests listed above for the environmental
conditions under which the tests were performed. If the filter type has successfully completed the
pattern-evaluation tests of [EC 61260-2 then it can be stated that the filter set continues to conform
to the specitications of IEC 61260-1,

A full technical report is available on request.

Page 2 of 2 End of Calibration Cerlificate
AVCERTI04 Rev.3.0 10/03/2025
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CerrTiFicate OF
CALIBRATION

CERTIFICATE NO: SLM54799
EQUIPMENT TESTED: Sound Level Meter

Make & Model: Svantek SV 307A Serial No: 131821
Mic, Model: Svantek ST30A_V3 Serial No: 140088
Pre-Amp. Model: Integral Serial No:  N/A
Band-Pass Filter: 1/3 Octave Test No: F054800

Owner: Herring Storer Acoustics
Suite 34, 11 Preston Street
Como WA 6152

Tests Performed: |EC 61672-3:2013 & IEC 61260-3:2016

Comments: All Test passed for Class 1. (See overleaf for details)
CONDITIONS OF TEST:

Ambient Pressure 1005 hPa 1 hPa Date of Receipt :  17/07/2025
Temperature 23 *Czx1°C Date of Calibration : 24/07/2025
Relative Humidity 40 % %% Date of Issue :  28/07/2025

Acu-Vib Test Procedure: AVP10 (SLM) & AVPOB (Filters)
L. Gail. AUTHORISED
SIGNATURE:

CHECKED BY:

Accredited for compliance with 1ISO/IEC 17025 - Calibration
Results of the fests, calibraticn and/or measurements included in this document are traceable to SI units through
reference equipment that has been calibrated by the Australian National Measurement Institute or other NATA
accredited laboratories demonstrating traceability.

This repert applies only to the item identified in the reporl and may not be reproduced in part.

The uncertainties quoted are caloulated in accordance with the methods of the ISO Guide to the Uncerainty of
Measurement anc quoted at a coverage factor of 2 with a confidence interval of appreximately 95%.

e TS

Acu-Vib'Electronics

ACOUSTICS AND VIBRATIONS WoRLD REGAONISED
AGOCHEDITATION
Head Office & Calibration Laboratory Accregitnd Laborators
Unic 14, 22 Hudson Avenue, Castie Hill NSW 2154 ) Mo 262
(02) 9680 8133 Accustic and Yibration

. Maeasuratrients
wwweaclt-vib.com.ay

Page 1of 2  Calibraticn Cerificate
AVCERT10.4 Rev.3.0  10/03/2025
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Appendix F

CERTIFICATE NO: SLM54799

The performance characteristics listed below were tested. The tests arc based on the
relevant clauses of IEC 61672-3:2013

Tests Perforined: Clause  Result
Absolute Calibration 10 Pass
Acoustical Fregquency Weighting 12 Pass
Self-Generated Noise 11.1  Observed
Efectrical Noise 11.2  Observed
Long Term Stability 15 Pass
Elecirical Frequency Weightings 13 Pass
Frequency and Time Weightings 14 Pass
Reference Level Linearity 16 Pass
Range Level Linearity 17 Not Tested, Single Range
Toneburst 18 Pass
Peak C Sound Level 19 Pass
Overload Indicator 20 Pass
High Level Stabifity 21 Pass

Statement of Compliance: The sound level meter submitted for testing has successfully
completed the class 1 periodic tests of IEC 61672-3:2013, for the environmental conditions under
which the tests were performed. As public evidence was available, from an independent
organization responsible for approving the resulis of pattern evaluation tests performed in
accordance with [EC 61672-2:2013, to demonstrate that the mode! of sound level meter fully
conformed to the requircments in 1EC 61672-1:2013, the sound level meter submitted for testing
conforms to the elass | requirements of IEC61672-1:2¢13.

This Sound Level Meter included an Octave Filter Set. Tests were based on
IEC 61260-3:2016 and were conducted to test the following
performance characteristics:

Tests performed Clanse  Result

Test of relative attenuation ai filter midband frequency 10 Pass
Lirear operating range inciuding range control if fitted 11 Not Tested, Single Range

Test of lower limit of linear operating range 12 Pass

Measurement of relative attenualion (filter shape) I3 Pass

The filter submitted for testing suceessfully completed the tests listed above for the environmental
conditions under which the tests were performed. If the filter type has successfully completed the
pattern-evaluation tests of IEC 61260-2 then it can be stated that the filter set continues fo conform
to the specifieations of IEC 61260-1.

A full technical report is available on request,

Page 2 0f 2 End of Calibralion Certificaie
AVCERT104 Rev.3.0 10/03/2025
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Abstract

This document serves as a paper behind the General Specification.

The document describes the measured/estimated third octave spectra for noise levels according to
the General Specification.

When new measurements exist, the document might be updated.

Classification: Restricted
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1. Introduction

The purpose of this document is to present the expected third octave noise spectra for the V172 En-
Ventus™ turbine.

Test results from field measurements are available for turbines with serrated trailing edges. These
have been used to compute the expected 3™ octave emission in field conditions.

Test results for blades with no STEs are not yet available, so data are based on test results from tur-
bines with rotors that are as close as possible in size to the current turbine.

2. Method

2.1 Procedure

Turbine noise measurements are conducted following IEC 61400-11 Ed.3 across potentially multiple
turbines and turbine sites to collect a representative set. The mean of these results are then comput-
ed to define the expected 3' octave emission.

The frequency content is limited to the frequency range 10 Hz to 10 kHz to secure that measurement
system limitations are not influencing the findings. The stated spectral values are thus representative
for the expected noise emission from the turbine at each wind speed.

Results from 3 to 15 m/s at hub height are reported here. If certain wind bins are not captured during
the measurement process, interpolation/ extrapolation is applied as a fallback and checked with cor-
responding values from similar sized rotors.

The stated values do not in any way enable issuing guarantees.

2.2 Physical environment

The results are valid for the downwind reference position as defined according to IEC 61400-11 Ed.3.

Applicable environmental conditions are thus corresponding to the standardized requirements as de-
scribed directly and indirectly in IEC 61400-11.

These can be interpreted as air density 1.225 kg/m?®, yaw errors below +/- 15 deg. and vertical inflow
angles below +/- 10 deg. Blade condition is clean and undamaged.

Classification: Restricted
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3. 1/3 Octave Values for Power Optimized Modes

3.1 1/3 Octave values, Power Optimized Mode PO7200

Hub height wind speeds [m/s]
3 4 5 6 7 8 9 10 11 12 13 14 15
10 Hz 321 (319337 |362|451|459 472|488 | 4838|4883 |488 | 488 | 4838
12.5 Hz 370(375(392| 414|497 |506 |51.8 534|534 |534|534|534(534
16 Hz 419 (43.0| 446 | 466 | 542|552 | 564 | 58.1 | 58.1 | 58.1 | 58.1 | 58.1 | 58.1
20 Hz 48.7 [ 486 | 500 | 517 | 587 | 599 | 61.0 | 627 | 627 | 627 | 627 | 627 | 627
25 Hz 519549 | 561|569 639|654 |664 (679|679 |679|679|679(679
31.5 Hz 56.7 (605|616 |621|685]|700|71.0(726|726 726|726 |726(726
40 Hz 6131650661 (673719734 (746|764 |764|764|764 764|764
50 Hz 783 (789|793 |806|814]|823|787 | 81 81 81 81 81 81
63 Hz 840 (845|849 |862|867|875|823(849|849 (849|849 |849(849
80 Hz 850 |855|859|871|87.9|888|848|872|872|872|87.2|872]|872
100 Hz 86.1(865|870|880|893|903|87.7 (897|897 897|897 |897|(897
125 Hz 87.1 (875|880 | 888 |906]|91.8|903( 92 92 92 92 92 92
160 Hz 858 (863|867 |877 899|914 |918(936|936|936|936|936|(936
200 Hz 854 (859|858 |872|896|918 939|957 |957 957|957 |957 (957
250 Hz 864 (864|856 |873|899]|927 954 (972|972 (972 |972|972(972
315 Hz 856 (854842863 |892]|923|952 (969|969 (969|969 |969 (969
400 Hz 850 (845|832 |854|883]|915|941 (958|958 |958|958|958/(958
500 Hz 85.1(845|83.0|853|882]|915|938(954|954 (954|954 |954(954
630 Hz 85.1 (845|836 |860|890]|923|946 (956|956 |956|956|956(956
800 Hz 852 (848|848 |874|905]|937|960 (962|962 962|962 |962 (962
1 kHz 852 (849|854 |881|913]|945|968 (964|964 (964|964 |964 (964
1.25 kHz 846 (843|850 |877|909]|943 |98 96 96 96 96 96 96
1.6 kHz 841 (841849 |873|905]|943|97.0(955|955 (955|955 |955(955
2 kHz 834 (835|846 |868|902]|941 (969952952952 |952|952(952
2.5 kHz 81.2(809|820|843 885|921 |950 (946|946 (946|946 | 946|946
3.15kHz 785|776 |786|812|868|898 928|948 |948|948|948|948|9438
4 kHz 763 (750|761 | 787 | 851|878 |909 (943|943 (943|943 |943(943
5 kHz 725 (707|718 | 739 | 804|836 865 90 90 90 90 90 90
6.3 kHz 680 (654|664 |675|739]|781|805 (837|837 837|837 |837|837
8 kHz 643 (61.1]1621)|626|692]|739 761|794 |794 (794|794 |794(794
10 kHz 606 (568|579 |578|645|697 716|752 |752 752|752 |752(752
A-wgt 976 (976|977 | 995 [102.2|105.0(107.1|107.8|107.8|107.8(107.8|107.8|107.8

Frequency

Blades with Serrated Trailing Edges
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3.2 1/3 Octave values, Power Optimized Mode PO7200-0S
Hub height wind speeds [m/s]
Frequency
3 4 5 6 7 8 9 10 1 12 13 14 15
10 Hz 404 | 3921402 (448 | 466|504 | 510 | 526 | 526 | 526 | 545|537 | 579
12.5 Hz 457 | 446 | 456 [ 500 | 516|552 | 558 | 57.4 | 574 | 574 | 59.2 | 587 | 625
16 Hz 509 | 500510551 ]|566]|600|607|621|621|621|640]|636|670
20 Hz 56.2 | 555|565 (603 |61.6]|647 655|669 |669|669|688 686|716
25 Hz 622619629 (665|67.4]|700|708| 722|722 |722|742|743|764
31.5 Hz 674 |673|683 (716 |724|748|756|770|770|770|789|793|810
40 Hz 715714724 |752|761]|788|798|809|809|809|827|830]|851
50 Hz 788|792 797 (811]|823]|839|854|862|862|862|87.6|877|909
63 Hz 845|848 853 (867 |87.5]|887|896|902|902|902|91.4]|914|950
80 Hz 855|858 863 (877 |88.7]|899|915|919|919|919|93.1]932]|961
100 Hz 866 | 869|874 (885|902]|919|934|934|934|934|946|950/(970
125 Hz 8771879884 (895|916]939|953|951|951|951|96.2|968|980
160 Hz 871|878 |880(899|929]|953|96.7|966|966|966|97.4|979|979
200 Hz 89.4 (903 (903 [914|945[971|984|983|983|983|987|993]|971
250 Hz 9101919918 925| 958|985 |998| 997|997 |997|99.9 (1004 98.0
315 Hz 906 1912912924 | 957|986 |100.2|100.2|100.2|100.2|100.2|100.5( 97.8
400 Hz 89.4 |1 897|898 (918 952|983 |100.4|100.5|100.5{100.5|100.2|100.1| 98.9
500 Hz 878 |879|875(902|933]|962|988|991|991|991|98.7|984|979
630 Hz 882 |879|875(905|93.4]|964|991 998|998 |998|99.4 991|990
800 Hz 886 | 879|881 (913]|]94.0]|971|999(101.1{101.1|101.1|100.9(100.6(101.2
1 kHz 89.0 (879881 915|941 97.3|100.2(101.8/101.8/101.8|101.6|101.3|102.4
1.25kHz 88.2|1869|87.3(904]|928]|96.0 (988 |100.6|100.6|100.6|100.4(100.2(100.9
1.6 kHz 8741858862887 |91.2]943|97.0|99.0|990|990|98.8]|987|986
2 kHz 86.6 (847 [853[876(899(931|957(978|978|978|976|975|972
2.5 kHz 857 | 846|846 (859 |879]|908 932|952 |952|952|952|949|950
3.15kHz 848 | 844|843 (841 |857]|884|903|922|922|922|924]919(923
4 kHz 84.0|84.2|835(824|836|861|87.8|897|897|897|89.9]|893]|901
5 kHz 806|808 |803(801|808]|827|839|851|851|851|858|849|886
6.3 kHz 773|774 758776 |775]|786|790|793|793|793|806|794|874
8 kHz 740|740 | 726 (753 | 746|751 | 751 | 747 | 747 | 747 | 76.4 | 750 | 859
10 kHz 706 (706 (693 | 730718717 |71.2|701|701|701|723|706| 844
A-wgt 100.8|100.81100.9|102.7|105.4|108.2|110.3|111.1 {1111 {1111 | 111111111111

Blades without Serrated Trailing Edges
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3.3 1/3 Octave values, Power Optimized Mode PO6800
Hub height wind speeds [m/s]
Frequency
3 4 5 6 7 8 9 10 1 12 13 14 15
10 Hz 321319337 (362|451 ]|459 | 466 | 452 | 460 | 472 | 466 | 466 | 466
12.5 Hz 370375392414 | 497|506 | 512|499 507|519 |513|513|513
16 Hz 419|430 | 446 | 466 | 542 | 552 | 558 | 547 | 554 | 56.5 | 56.0 | 56.0 | 56.0
20 Hz 487 | 486 | 50.0 [ 51.7 | 58.7 | 599 | 60.4 | 59.4 | 60.1 | 61.2 | 60.6 | 60.6 | 60.6
25 Hz 519549561569 |639]|654|658|649|656|668|66.2]|662|662
31.5 Hz 56.7| 605|616 (621|685]|700|704|697|703|714|709|709|709
40 Hz 613 | 650|661 (673|71.9]|734|740| 733|737 |746|742|742|742
50 Hz 783|789|793(806|81.4]823|829|828|829|831|830]|830(830
63 Hz 84.0| 845|849 (862|867]|87.5|881|881|881|882|882]|882|882
80 Hz 850855859 (871|87.9]|888|895|896|895|896|89.5]|895|895
100 Hz 86.1|865|87/0(8380|893]|903 (9121914913913 |91.3|913|913
125 Hz 871|875|880(8389|906]|918|929|933|930|929|93.0|930(930
160 Hz 858 | 863|867 (877]|899]|914|1929|1934|931|930/|93.1]931]931
200 Hz 854859 (858 [872(896[91.8|940(944|945|943|944|944|944
250 Hz 86.4 | 864|856 (873|899]|927 951|957 959|957 |958|958|958
315Hz 856854842 (863 |89.2]923|947 951|954 |954|954|954|954
400 Hz 850845832 (854 |883]|915|935|938|941|944|943|943|943
500 Hz 851845830 (853 |882]|915|932]|934|938|943|940[|940(940
630 Hz 851 |845|836(860|89.0]923|940|941 (944|948 |946|946 (946
800 Hz 852|848 |848(874|905]|93.7|954|955|957|960|958|958|958
1 kHz 852849854 [881[91.3[945|962(962|963|966|964|964|964
1.25 kHz 846 | 843|850 (877|909]|943|96.2|960|960|960|96.0|960|96.0
1.6 kHz 8411841849 (873|905]|943|964|959|959 (955|957 957|957
2 kHz 83.4(835(846[868 (902|941 |963(957|956|950|953|953|953
2.5 kHz 812809820 (843|885]|921|944]|938|935|929|932]|932]|932
3.15kHz 785|776 |786(812|868)]|898|922|91.7|909|906|90.8]|908|9038
4 kHz 763 | 750|761 (787 |851]|87.8|90.3|898|838|885|88.7|887]|887
5 kHz 725|707 718 (739|804 ]|836|859|854|841|843|842|842]|842
6.3 kHz 680 | 654|664 (675|739|781 799|795 777|786 |781|781]|781
8 kHz 643|611 621 (626|692]|739|755|752|730|743|73.6|736|736
10 kHz 606 [56.8 579|578 |645|697|71.0|708|682|700]|69.1]|691]691
A-wgt 976 (976 | 97.7 | 995 |102.2|105.0|106.9(106.9|106.9|106.9(106.9|106.9|106.9
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3.4 1/3 Octave values, Power Optimized Mode PO6800-0S

Hub height wind speeds [m/s]
3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 40.4 |1 39.2 | 402 | 448 | 466 | 504 | 50.7 | 496 | 49.7 | 51.0 | 529 | 521 | 563
12.5 Hz 457 1446|456 | 500 | 516|552 | 555|544 545|557 |576|571]|608
16 Hz 509|500 510|551 |566]|600|604]|591|593|605|624|620]|654
20 Hz 56.2 | 555|565|603|61.6]|647 652|639 |641|653|67.1|670]|700
25 Hz 6221619629 |665|674]|700|705|691|694|706|726|728|748
3.5 Hz 674673683 |716|724|748|753|739|742|753|773 777|794
40 Hz 715|714 724|752 |761|788 | 795|780 |782|793|81.1|81.4]835
50 Hz 788|792 |797(811|823|839|851|834|834|845|86.0|86.1]|893
63 Hz 845|848 853|867 875|887 |893|887|837|388|898|8938]|934
80 Hz 855|858 |86.3|8/7.7|887]89.9|91.2]|901|901|903|91.5|916|944
100 Hz 86.6 | 869 |87.4(885]|902]91.9|931]|920[919|919|930|934]|954
125 Hz 877 |879|884(895|916]|939|950|938|936|935|946|952|964
160 Hz 87.1|87.8|880[899]|929]|953|964|951|948|949|958|963|963
200 Hz 89419031903 [914]945]|97.1|981 (969|966 |967|971|97.7|954
250 Hz 910919918 [925| 958|985 |995|985|982|981|983|988|964
315 Hz 906 (912912924957 ]|98.6|999|991|937|986|986|990]96.2
400 Hz 80.4|89.7|898|918]|952]983|100.1|99.4|99.1|988|986|986|972
500 Hz 878 |879|875(902|933]|962|987|991|988|984|981 978|972
630 Hz 88.2|879|875(905]|934]|964|990]|995|994|991|988]|985|984
800 Hz 88.6 | 87.9188.1[913]|940]97.1 | 99.8 |[100.5{100.5|100.5|100.3|100.0(100.6
1 kHz 89.0|87.9|881[915]|9411]97.3]100.1({100.9|{101.1{101.2|/101.0|100.8|101.7
1.25 kHz 88.2|869|873[904]928]96.0|987|995|999|100.0|99.8 | 996 (1003
1.6 kHz 874|858 |86.2(887]91.2]943|969|978|933|984|982]|981]|980
2 kHz 866|847 |853|876|899]|931|956(964|970|97.2|97.0]|969|965
2.5kHz 857|846 846|859 879|908 |931|937|943|946|946 (944|944
3.15kHz 848 |844|843|841|857|884|902|906/|91.1|916|91.8|913]|917
4 kHz 840 (842|835 |824|836|86.1|87.7|879|833|890|893]|887]|895
5 kHz 806 |80.8|80.3|801|808|827|837|834|839|845|852|843]|880
6.3 kHz 773|774 758|776 |775|786|789|778|784|786|800]|788]|38638
8 kHz 740|740 | 726|753 | 746|751 | 750|733 | 739|741 |758| 744|853
10 kHz 706|706 (693730718717 |71.0(688|694|695|71.7|700| 838
A-wgt 100.8[100.8(100.9|102.7]105.4[108.2|110.1[110.1|110.1{110.1|110.1|110.1| 1101

Frequency

Blades without Serrated Trailing Edges

Classification: Restricted
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Herring Storer Acoustics

Our ref: 36877-1-25396

APPENDIX D

RESTRICTED
DMS no.: 0128-4336_02 Date
Issued by: Vestas R&D Third octave noise emission
EnVentus™ V172
Type: TO5
3.5 1/3 Octave values, Power Optimized Mode PO6500
Hub height wind speeds [m/s]
Frequency
3 4 5 6 7 8 9 10 1 12 13 14 15
10 Hz 321319337 (362451459 | 461 | 447 | 455 | 468 | 46.2 | 462 | 462
12.5 Hz 370375392414 | 497|506 | 507 | 495|502 |515|508|508|508
16 Hz 419|430 | 446 | 466 | 542|552 | 554 | 542 | 549 | 56.1 | 555 | 555 | 55.5
20 Hz 48,7 | 486 | 50.0 [ 51.7 | 58.7 | 59.9 | 60.0 | 59.0 | 59.6 | 60.8 | 60.2 | 60.2 | 60.2
25 Hz 519|549 |561 569|639 ]|654|653|645|652|663|657 657|657
31.5 Hz 56.7| 605|616 (621 |685]|700|699|692|699|710|704]|704]|704
40 Hz 613 | 650|661 (673|71.9]|734|735|729|733|742|73.8|738|738
50 Hz 783 |789|793(806|81.4]|823|827|827|827|829|828|828|3828
63 Hz 84.0| 845|849 (862|86.7]|87.5|880|880|880|831|88.1]881]881
80 Hz 850855859 (871|87.9]|888|893|894|894|894|89.4]|894|894
100 Hz 86.1|865|87/0(8380|893|903 9101913911 |911|91.1]191.1]911
125 Hz 871|875|880(889|906]|918|927 930|928 (927|927 927|927
160 Hz 858 | 863|867 (877 |899]|914|926|931|928|927|928|928|928
200 Hz 854859 (858[872(896[91.8|93.6[941|941|939|940|940]940
250 Hz 86.4 | 864|856 (873|899]|927|947|953|955|953|954|954(954
315Hz 856854842 (863 |89.2]923 942|947 (949|949 |949|949|949
400 Hz 850845832 (854 |883]|91.5|930|933|937|940|93.8|938]|938
500 Hz 851 |845|830(853|882]|915|928|930|934|938|936|936|936
630 Hz 851 |845|836(860|890]|923|936|937 940|944 |942|942|942
800 Hz 852|848 |848(874|905]|93.7 950|951 |952|956|954 954|954
1 kHz 852849854 [881[91.3[945|958(958|9590|961|960|960]960
1.25 kHz 846 | 843|850 (877|909]|943|957|956|956|956|956|956 (956
1.6 kHz 8411841849 (873|905]|943|959|955|954 (951953953953
2 kHz 834835846 [868(902(941|959(953|952|945|948|948|9438
2.5 kHz 812809820 (843|885]|921 940|934 |930|925|928|928|928
3.15kHz 785|776 |786(81.2|868)]|898|91.7|91.2|905|901|90.3|903|903
4 kHz 763 | 750|761 (787 |851]|87.8|898|894|8384|881|882]|8382|882
5 kHz 725|707 |718(739|804]|836|854|850|836|838|83.7]|837|837
6.3 kHz 680 | 654|664 (675|739|781 795|791 |773 782|777 |777 777
8 kHz 643 | 611|621 (626 |69.2]|739 750|747 725|739 732732732
10 kHz 606 [56.8 (579|578 |645[697|706|703|678|696|686|636|686
A-wgt 976 (976 | 97.7 | 995 |102.2]105.0|106.5|106.5|106.5|106.5(106.5|106.5|106.5

Blades with Serrated Trailing Edges

Classification: Restricted
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Herring Storer Acoustics

Our ref: 36877-1-25396

APPENDIX D

DMS no.: 0128-4336_02
Issued by: Vestas R&D

Type: TO5

RESTRICTED

EnVentus™ y172

Third octave noise emission

Date

3.6 1/3 Octave values, Power Optimized Mode PO6500-0S

Hub height wind speeds [m/s]
Frequency

3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 404 (392|402 | 448 | 466 | 504 | 500 [ 489 | 490 | 503 | 522 | 515 556
12.5 Hz 457 [ 446 | 456 | 500 | 516|552 | 549|537 538|551 |570|565 (601
16 Hz 509 500|510 551 | 566|600 |59.7 584|586 |598|61.7|61.4(647
20 Hz 562 555|565 |603|616|647 |0646 (632|634 |646|665|663 (693
25 Hz 622 (619|629 |665|674]|700|698 684|687 (699|719 |721|741
3.5 Hz 674 (673|683 |716| 724|748 |747 732|735 |746|767 | 771|787
40 Hz 715 (714|724 752|761 |788 789|773 |77/5|786|805|808|(828
50 Hz 788 (792|797 |811|823]|839|845(831|832|838|854|854(386
63 Hz 845 (848|853 |867 875|887 |889|884|834|8385|892|892](927
80 Hz 855 (858 |86.3|877|887]|899|906(898|898|899|90.8)|910|(937
100 Hz 866 (869|874 |8385|902]919|924(917|916|916|923|927 (947
125 Hz 877 (879|884 |895]|916|939|944(935|933(932|940|945/(957
160 Hz 871878 |880|899][929]|953|958 (944|941 (942|951 |957 (956
200 Hz 89419031903 [914]|945]|971|97.4]|962|959|960|965 (971|947
250 Hz 910919918 |925]|958|985|988 978|975 |974|976|982]|961
315 Hz 906 [91.2]91.2)|924]|957|986|993(984|981|979|980|983|957
400 Hz 89.4 (897|898 |918|952]|983|995(988|984|981|979|979|966
500 Hz 878879 |875|902 933|962 |985(989|985|982|978|976/(969
630 Hz 882879 |875|905]|934|964|988 (993|991 (988 |985|983|981
800 Hz 88.6 (8798811913940 971|995 (100.2|100.2(100.2{100.0| 99.8 |100.3
1 kHz 89.0| 879|881 [915]|941]97.3|99.8|100.6|100.8|100.9(100.8|100.5(101.5
1.25kHz 88.2 (869 |87.3]|904]|928|960|985|992|996|997 |996|994[1000
1.6 kHz 87.4 (858 |86.2|88791.2]|943|96.7|975|980|981|980]|978|97.7
2 kHz 866 | 847|853 (876 |899|931|953|961|967 969|968 (967|962
2.5 kHz 857 (846|846 |859|879|908 928 (934|940 (943|943 |941|941
3.15kHz 848 (844|843 |841|857|884|900(903|908|913|915|91.1(91.4
4 kHz 840 (842|835 |824|836|861|875|876|881|837|891]|885](892
5 kHz 806 (808|803)|801|808|827|835(831|836|842|849|841|(877
6.3 kHz 773 (774|758 | 776 |775|786 |787 |775|781|784|797|786| 865
8 kHz 740 (740|726 | 753 | 746|751 | 748|730 | 736|738 |756| 742|850
10 kHz 706|706 693|730 |71.8]|71.7|708|685|692|692|71.4]|698|835
A-wgt 100.81100.8{100.9(102.7]105.4|108.2|109.7|109.7|109.7|109.7 | 109.7 [ 109.7]109.7

Blades without Serrated Trailing Edges

Classification: Restricted
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Herring Storer Acoustics APPENDIX D
Our ref: 36877-1-25396

RESTRICTED
DMS no.: 0128-4336_02 ] _ o Date  2025-05-15
Issued by: Vestas R&D Third octave noise emission
EnVentus™ V172
Type: TO5 Page 11 of 17

4. 1/3 Octave Values for Sound Optimized Modes

4.1 1/3 Octave values, Sound Optimized Mode SO1

Hub height wind speeds [m/s]
3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 3753741344 (349|381|41.0(392]|393|417 435|440 439|434
12.5 Hz 4321431405411 | 443|471 | 456 | 457 | 478 | 494 | 498 | 497 | 493
16 Hz 489 | 489|466 | 470 | 501|529 | 516|516 | 535|549 |553 552|548
20 Hz 543|543 523528559583 |571 (572|588 |600|604)|603|600
25 Hz 50.7 | 69.7 | 58.0 [ 583 | 61.3 | 63.8 | 62.7 | 628 | 64.2 | 65.2 | 655 | 65.4 | 65.1
3.5 Hz 646|646 |63.2|637|667|688|679|680|69.2|701|703|702]|700
40 Hz 69.0 | 691|679 (687 | 717|738 731|732 |742|749|751 750|748
50 Hz 730|730 | 721 (732|761 |784|778|778|786|793|794|793(791
63 Hz 764|764 |757|771]|799]|824|819|820|826|3831|832]|831]830
80 Hz 79.2|793|788|804|832|859|855|855|861|864|865|864|863
100 Hz 815|816|81.3[831|859|888|835|8385|889|892|892|892]|89.1
125 Hz 833834832853 |881]91.1[909]|909|91.2|914|91.4|914]|913
160 Hz 847 | 847|847 (869 |89.7]|929|927|928|93.0|93.1|931]|930]|930
200 Hz 855|856 |856(881|908|941 (940|940 |941|942|942|941 (941
250 Hz 86.4|865|866(887|91.4]|948|948|948|948|948|948 947|947
315 Hz 86.9|87.0|87.2[893|920]|95.0|950|950|950|950|949|949|949
400 Hz 875|876 |878[895]921]1952|952|952|952|951 951951951
500 Hz 87.7|87.8|880(898|924]|950|950]|951|950|949|948 948|949
630 Hz 876 |87.7|879(896|922]|948 |949|949|948|947 | 947|947 |947
800 Hz 872872874 (8919171942943 (943|942 (941|941 |942|942
1 kHz 86.4 | 864|866 |882|908|933|934|934|933|932|932]|933]|933
1.25 kHz 853|853 |854(870|895]|920 (920|921 |920|920|920|920/(921
1.6 kHz 83.8 |83.8|838|854|87.8]90.3|903]|903|903|903|90.4]905]|905
2 kHz 820819819 (834|858|883|8382|883|883|884|885|885|886
2.5kHz 799(798|796(810]|834]|859|858|858|859|860|862|862|863
3.15kHz 774 |773|769|783|807]|831|829|829|831|833|835|836]|837
4 kHz 746|744 739|751 | 775799 | 797|797 | 800|803 |805)|806|807
5 kHz 7141712705717 | 740|764 | 760|761 | 765|769 | 771 | 773|773
6.3 kHz 679 | 677|668 |678|701]|725|720]| 720|726 |731|73.4|736|736
8 kHz 64.1 | 63.8|62.7|636|659|682|676|677|684|690|694]|695]|696
10 kHz 509|696 |582|590|61.3|636|628|629|637|645|650]|651|652
A-wgt 976 | 97.6 | 97.7 | 995 |102.2|105.0({105.0|105.0|105.0|105.0|105.0| 105.0( 105.0

Frequency

Blades with Serrated Trailing Edges

Classification: Restricted
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Herring Storer Acoustics

Our ref: 36877-1-25396

APPENDIX D

DMS no.: 0128-4336_02

Issued by: Vestas R&D

Type: TO5

RESTRICTED

EnVentus™ y172

Third octave noise emission

Date

4.2 1/3 Octave values, Sound Optimized Mode SO2

Hub height wind speeds [m/s]
Frequency

3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 375 (37413441349 |381]|391 376 380|405 (424|430 |429 (425
12.5 Hz 432 (4311405411 | 443|453 | 440|444 | 466 | 483 | 488 | 488 | 484
16 Hz 480 (489|466 | 470 | 501 | 51.2 | 500 504|523 | 538|543 | 542|539
20 Hz 543 [543 |523|528| 559|567 |557|560|577|590|594]|593 (590
25 Hz 507 [59.7 | 580|583 | 614|622 |613 (616|631 (642|645 |645 (642
3.5 Hz 646 (646 |632)|637|668|674|666|668|681|690/|693]|692|(690
40 Hz 69.0 (691|679 687 |71.7|724|718 720|730 (739|741 |740(738
50 Hz 730 (730|721 | 732|761 |770 765|767 |775|782|784|783|781
63 Hz 764 (764|757 |771|800]|811 807|808 |815|821|822]|821](820
80 Hz 792 793|788 |804|832]|847|843(844|850|854|855|854](853
100 Hz 81.5(816|81.3|831|860|876|87.4|874|879|832|882|882]881
125 Hz 833(834(832|853|881]|900|898(899|902|904|904]|904 (903
160 Hz 847 (847|847 |1869|897]|918|91.7[917|919|920|921]920(919
200 Hz 855|856 |856(881]|908)]|93.0|93.0|930|931|931]932]|931](931
250 Hz 86.4 (865|866 |887 914|938 |937(938|938|938|938]|937/(937
315 Hz 86.9870|87.2)|893]920]|940|940(940|940|939|939|939/(939
400 Hz 875 (876|878 |895](922]|942 (942942942 |941|941|941| 941
500 Hz 877 (878|880 |898|924]|940|941 (941 |940|939|938|938/(939
630 Hz 876 (877 |879|896|922]|938|939(939|938|937|937|937|937
800 Hz 872 (872|874 |89191.7]933|934(934|932|931|931]|932](932
1 kHz 86.4|86.4|866|882|908|924|924|924|923|922|922|923]923
1.25kHz 853 (853|854 |870|895]|911|911[911]|910(910[91.0]|911]91.1
1.6 kHz 83.8 (838|838 |854|879]|894|894(894|894|894|894|895|(896
2 kHz 820819819834 |858|873|87.3|873|873|874|875|876|876
2.5 kHz 799 (798|796 |810|835|849|848(848|849|851|852|853(854
3.15kHz 774 (773|769 |783|80.7]|821|81.9(820|822|824|825|826|(827
4 kHz 746 (744|739 | 751 | 776|789 | 787|787 |79.0|793|795|797 798
5 kHz 714 (7121705717 | 740|753 | 750|751 | 755|759 |762| 763|764
6.3 kHz 679 (677|668 | 678702714 |710|(711 | 717|722 725|726 (727
8 kHz 641 (638|627 | 636 |659]|670|665 (667|674 |631|684|686|(687
10 kHz 509|596 |582|590|61.3]|623|61.7|619|628|636|640|642]|643
A-wgt 976 (976|977 995 (102.2|104.0/104.0/104.0|104.0(104.0{104.0|104.0{104.0

Blades with Serrated Trailing Edges

Classification: Restricted
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Herring Storer Acoustics

Our ref: 36877-1-25396

APPENDIX D

DMS no.: 0128-4336_02

Issued by: Vestas R&D

Type: TO5

RESTRICTED

EnVentus™ y172

Third octave noise emission

Date

4.3 1/3 Octave values, Sound Optimized Mode SO3

Hub height wind speeds [m/s]
Frequency

3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 375 (37413441349 |381|370 362 (368|392 413|421 |420(M7
12.5 Hz 432 (4311405 | 411 | 443|434 | 427 | 432|453 | 472|479 | 478 | 475
16 Hz 480 (489|466 | 470 | 501 | 494 | 48.7 | 492 | 511 | 527 | 533 | 53.3 | 53.0
20 Hz 543543523 |528|559|550|544|548|565|579 (584|584 581
25 Hz 507 [59.7 | 580|583 | 613|606 |601 604|619 |631|635]|635(632
3.5 Hz 646 (646 |632|637|667]|658|654(657|669|680|683|683|680
40 Hz 69.0 (691|679 |687|71.7]|71.0|706 (709|719 728|731 |730(728
50 Hz 730 (730|721 | 732|761 |756 754|756 764|772 774 |773|(772
63 Hz 764 (764|757 | 771|799]|798 796|797 804|810 /|81.2|812(810
80 Hz 792 793|788 |804|832]|834|832(833|839|843|845|844(843
100 Hz 81.5(816|81.3|831|860|864|863|864|868|871|87.2|87.2|87.1
125 Hz 833(834|832)|853|881]|838|887 (888|891 (893894894893
160 Hz 847 (847|847 |869|897]|907|906(|907|909|910|91.0]|910( 909
200 Hz 855|856 |856(881]|908]|920|91.9]|920|921|921|921]|921|921
250 Hz 86.4 (865|866 | 887 914|927 |927 (927|928 (928|928 |927 (927
315 Hz 86.9870|87.2)|893]|920]|93.0|93.0(930|930|929|929|929(929
400 Hz 875 (876|878 |895(922]932|933(932|932|931|931]|930/(930
500 Hz 877 (878|880 |898|924]|930|931(931|930|929|928|928/(929
630 Hz 876 (877 |879|896|922]929|929(929|928 927|927 |927 927
800 Hz 872 (872|874 |891|91.7]923|924 (924|923 (921921922922
1 kHz 86.4|86.4|866|832|908]|914|915]|914|913|913|91.3|913]|913
1.25kHz 853 (853|854 |870|895]|901|902|901|901|900|900]|901]|901
1.6 kHz 83.8 (838|838 |854|879|884|8384|884|834|834|884|885](886
2 kHz 820819819 |834 858|863 (863|863 |8364|864|865|866|3867
2.5 kHz 799 (798|796 |810|834]|839|839(839|840|841|842|843 (3844
3.15kHz 774 (773|769 |783|807|81.0|81.0(810|812 (814|816 |81.7(81.8
4 kHz 746 (744|739 | 751 | 775|778 |77.7 778|781 |784|786| 787|788
5 kHz 714 (7121705 | 717 | 740|742 | 741 | 742|746 | 750|753 | 754 (755
6.3 kHz 679 (677|668 |678|702]|702|700(701|707 713|716 |717 718
8 kHz 641 (638|627 |636|659|658|656 (657|665 |671|675|67.7|67.8
10 kHz 509|596 |582|590|61.3]|61.0|608|610|61.8|627|631|634]|635
A-wgt 976 (976|977 995 (102.2/103.0/103.0/103.0|103.0(103.0{103.0|103.0{103.0
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APPENDIX D

DMS no.: 0128-4336_02

Issued by: Vestas R&D

Type: TO5

RESTRICTED

EnVentus™ y172

Third octave noise emission

Date

4.4 1/3 Octave values, Sound Optimized Mode SO4

Hub height wind speeds [m/s]
Frequency

3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 375 (37413441349 | 377|354 353359381402 411 |411(408
12.5 Hz 432 (4311405411 438|419 418|423 | 443|461 | 468 | 469 | 466
16 Hz 4830 (489|466 | 470 | 497|479 | 478 | 483|501 | 516|523 | 523|521
20 Hz 543543523 |528|555]|540|539 (544|559 568|574 |574(572
25 Hz 507 [59.7 | 580|583 | 610|597 | 596|600 |613|620|625|625(623
3.5 Hz 646 (646 |632)|637|664|653|652|656|667|669|673|673|67.1
40 Hz 69.0 (691|679 |687 713|704 |704 (707|716 717 |720|720(719
50 Hz 730 (730|721 | 732|758 |750|750(752|760|761|764|763 (762
63 Hz 76.4 (764|757 | 771 | 797|791 | 790 792|798 |799|80.2|801(800
80 Hz 792 793|788 |804|830]|825|825(826|831|833|834|834](833
100 Hz 81.5(816|81.3|831|857]|854|854|855|858|861|862|862|861
125 Hz 833(834|832|853|879|876|876(877|830|883|884|883|(3883
160 Hz 846 (847|847 |869|895|894|893(894|896|900/|900]|900|( 3899
200 Hz 855|856 |856|881|906]|90.5|905|905|96|911|911][911]910
250 Hz 864 (865|866 887912912912 (912|912 917 917|917 (917
315 Hz 869 (870|872|893][918]918|918(918|918|919|919]|919(919
400 Hz 875 (876|878 |895|920]921 (921 (921920921 (920|920 920
500 Hz 877 (878|880 |898|922]923|923(923|922(919 (918918918
630 Hz 876 (877 |879|896|920]922|922(922|920|917 917917917
800 Hz 872 (872|874 |891][915]|916 916916915 (912911911912
1 kHz 86.4|86.4|866|882|906]|907|90.7|907|9.6|903|9.3]|903]|903
1.25kHz 853 (853 |854|870|893|894|894|894|893|890/|890]|891]89.1
1.6 kHz 83.8 838|838 |854|87.7|87.7|87.7 (877|877 |874|875|875|876
2 kHz 820819819834 |856|856|856|856|856|855|855|856|857
2.5 kHz 799 (798|796 |810|832]|831|831(832|833(832|833|834(3834
3.15kHz 774 (773|769 |783|805]|803|803(803|805|805|806|807](808
4 kHz 746 (744|739 | 751 | 773|770 | 770|771 | 773|774 |\ 777 | 778|779
5 kHz 714 (7121705 | 717 | 738|734 | 734 | 735|738 |741|743 | 745|746
6.3 kHz 679 (677|668 |678|699]|693|693|(695|700|703|706|708](709
8 kHz 641 (638|627 | 636 | 656|649 | 649|651 |657 | 0662|666 |668|669
10 kHz 509|596 |582|590|61.0]|601|601]|603|611|617|622|625]|626
A-wgt 976 (976|977 | 995 (102.0[102.0/102.0/102.0|102.0(102.0{102.0|102.0{102.0
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APPENDIX D

DMS no.: 0128-4336_02

Issued by: Vestas R&D

Type: TO5

RESTRICTED

EnVentus™ y172

Third octave noise emission

Date

4.5 1/3 Octave values, Sound Optimized Mode SO5

Hub height wind speeds [m/s]
Frequency

3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 375 (37413441349 356|339 341 (347|368 |394|403|404 | 401
12.5 Hz 432 (43114051411 |419]|404 | 405 (411|430 (453|461 |462 (459
16 Hz 480 (489|466 | 470 | 479|465 | 466 | 471|488 | 508 |51.5|516( 513
20 Hz 543 [543 |523|528|538|526|527 531|546 |564|570]|57.1|56.8
25 Hz 507 [59.7 | 580 | 583|593 | 583|584 (588|601 (616|621 |622(619
3.5 Hz 646 (646 |632)|637|649|640|641|644|655|668|67.2|673|67.1
40 Hz 69.0 (691|679 |687 699|692 |692(695|704 (715|719 |719(71.7
50 Hz 730 (730|721 | 732|744 |738 739|741 749|757 |760|760(759
63 Hz 76.4 (764|757 | 771 | 784|779 | 779|781 | 787|794 797|797 795
80 Hz 792 (793|788 |804|81.7]|81.4|81.4(815|820|826|828|828|826
100 Hz 81.5(816|81.3|831|845|842|843 (844|848 |852|853|853|(852
125 Hz 833 (834832853 |867|865|866 (866|869 |872|873|873(872
160 Hz 846 (847|847 )|869|884)|883|883(883|835|887|887|887|887
200 Hz 855|856 |856|881|895|895|895|895|896|897|89.7|897]|896
250 Hz 86.4 (865|866 | 887 902|902 |92 (902|902 |92 |902]|902|(902
315 Hz 86.9870|87.2)|893]|908]|908|908 (908|908 |907|90.7|90.7|90.7
400 Hz 875(876|878|895[910]911|91.1(911|910|909|909|908|90.8
500 Hz 877 (878|880 |898|912]|913|913([913|912(911]910]|910(91.0
630 Hz 876 (8778791896911 ]912|912(912]|911|909|909|909 (909
800 Hz 872 (872|874 |891|906]|90.7|907 (906|905 |904|904|904 (904
1 kHz 86.4|86.4|866|882|89.7|897 897|897 |896|895|895|895]|896
1.25kHz 853 (853|854 |870|884|834|834|(834|834|8383|883|883|(3884
1.6 kHz 83.8 838|838 |854|86.7]|867|867|867|867|867|867|868]|868
2 kHz 820819819834 | 847|846 |846|846|847 |847 |848|849]|850
2.5 kHz 799 (798|796 |810|822|822|822 (822|823 (824 |825|826(3827
3.15kHz 774 (773|769 | 783794793793 793|795 |798|799|800| 801
4 kHz 746 (744|739 |751|762]|760|760|761|764|767 |769 | 771|772
5 kHz 714 (7121705 | 717 | 727|724 | 724 | 725|729 734|736 | 738|739
6.3 kHz 679 (677|668 |678|687]|683|684|685|690|696/|700]| 701|703
8 kHz 641 (638|627 |636|644|639|6392 (641|647 |655|659|662(663
10 kHz 509 |59.6|582|590|59.7]|591|591|593|601|611|61.6|618]|620
A-wgt 976 (976|977 995(101.0/101.0/101.0{101.0|101.0(101.0{101.0/101.0{101.0
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DMS no.: 0128-4336_02

Issued by: Vestas R&D

Type: TO5

RESTRICTED

EnVentus™ y172

Third octave noise emission

Date

46 1/3 Octave values, Sound Optimized Mode SO6

Hub height wind speeds [m/s]
Frequency

3 4 5 6 7 8 9 10 1 12 13 14 15

10 Hz 3753741344349 |333]|326|330(335|353(380|392|395(392
12.5 Hz 432 (4311405411 |398|392|394 (399|415 (439|450 | 452|450
16 Hz 480 (489 | 466 | 469 | 458 | 453 | 455 | 460 | 474 | 495 | 505 | 506 | 50.4
20 Hz 543543523 528519514 |51.7 520|532 |551|559]|56.1](559
25 Hz 507 [59.7 | 580 | 583 | 576|572 | 574 | 577|587 | 603|611 |612(61.0
3.5 Hz 646 (646 |632)|637|632]|628|630|633|642|656|662|662|66.1
40 Hz 69.0 (691|679 |687|683|680|682|684|692|703|708]|709(707
50 Hz 730 (730|721 | 731|729 | 727|728 730|736 |746|750|750(749
63 Hz 764 (764|757 |7/70|769|768 |769|77/0|77/5|783|786|786|785
80 Hz 792 793|788 |804|804]|803|803(805|809|815|81.7|81.7]|816
100 Hz 81.5(816|81.3|831|832]|832|832(833|836|841|842|842|(842
125 Hz 833(834|832|853|855|855|855(|856|858|861|862|862|2861
160 Hz 846 (847|847 |869|872|872|873|873|874|876|877|877|876
200 Hz 855|856 856|830 |884)|884|8584|835|835|836|88.7|836|3886
250 Hz 86.4 (865|866 |887|891]|891 892892892892 |892|892|891
315 Hz 86.9870|87.2)|893|898|898|898|898|898|897|89.7|897|897
400 Hz 875 (876 |878|895|900]|90.1|901 (900|900 |899|898|898|( 898
500 Hz 877 (878|880 |898|903]|903|903(903|902|90.1|900]|900|(90.0
630 Hz 876 (877 |879|896|901]902|902 (902|901 |899|899]|899|(899
800 Hz 872 (872|874 |891|896|897|89.7|896|896|894|894|894|(894
1 kHz 86.4|86.4| 866|832 |887|888|888|837|8387|835|885|8385|3886
1.25kHz 853 (853|854 |870|874|875|875|874|874|873|873|873|874
1.6 kHz 83.8 838|838 |854|857]|858|858|858|857|857|857|858|(859
2 kHz 820819819834 |836|837 837|837 |837|838|838]|839]|840
2.5 kHz 799 (798|796 |810|81.2]|812 (812812813 (815|816 |817 (3818
3.15kHz 774 (773|769 |782|783|783|784 (784|785 |788|790]|791(792
4 kHz 746 (744|739 | 751 | 751|751 | 751|752 | 754|758 |760| 762|763
5 kHz 714 (7121705716 | 715|714 | 715|716 | 719|724 727|729 (730
6.3 kHz 679 (677|668 |678|675|674|675|676|680|686|690]|692|(694
8 kHz 641 (638|627 |635|631]|63.0|630(632|637|645|650|653(654
10 kHz 509|596 |582|589|583]|581|582]|584|590|601|607|610](61.1
A-wgt 976 (976|977 | 995 |100.0/100.0/100.0{100.0|100.0(100.0{100.0|100.0{100.0
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5. Limitations

The values as stated in the present document are to be regarded as “best estimates” for the octave
band performance for the turbine.

The values are to be regarded as informative for siting purposes. Due to site-to-site and part-to-part
variability the stated values should not be directly used for issuing guarantees on any project.

6. Recalculation to 10 m wind speeds

In case 10 m height wind speed references are required, recalculation of the stated values can be
made using the following procedure:

1. The stated hub height wind speeds are recalculated to 10 m reference height.
2. Integer 10 m height wind speed related sound power levels are calculated using linear interpo-
lation between the nearest hon-integer values.

Recalculation is made using procedures as defined in IEC 61400-11 ed.3. Appendix D.
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