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SUMMARY

A new Battery Energy Storage System (BESS) is proposed at 2049 The Bucketts Way, Wards Creek NSW
2422,

Matrix Thornton Acoustic Report M25381.01 (Dated 9 February 2026) previously assessed the potential
noise impacts for the pre-lodgement stage of the development. The site design has been updated and
includes 2 additional BESS storage units.

This revision assesses the noise impacts of the finalised site design with the additional equipment.

Noise criteria were determined from noise measurements and the recommendations of the NSW EPA.
Noise modelling was done based on noise measurements of a similar BESS at Port Macquarie and the
manufacture’s acoustic data for the updated site plan. The Port Macquarie BESS measured levels were used

to produce a conservative report.

The additional BESS equipment does not increase the noise levels modelled in Matrix Thornton Acoustic
Report M25381.01.

Predicted noise levels comply with the trigger levels recommended by the NPfl.

No noise impact is predicted at the surrounding receivers.
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1 INTRODUCTION

A new Battery Energy Storage System (BESS) is proposed at 2049 The Bucketts Way, Wards Creek. In
pre-lodgement meeting, Mid-Coast Council requested a noise assessment.

The client, Enerbyte, has engaged Matrix Thornton Consulting Engineers to assess the noise impact of the
proposal. The resulting preliminary report Is Matrix Thornton Acoustic Report M25381.01 (Dated 9 February
2026).

The site design has been updated to includes 2 additional BESS storage units.

This revision, M25381.01A, assesses the noise impacts of the finalised site design with the additional
equipment.

2 DESCRIPTION OF THE DEVELOPMENT
2.1 LOCATION

The location of the development is shown in Figure 2-1. The nearest 5 receivers are also shown. They are all
more than 350m from the site.

0 100 200 300 400 m ¢ BESS
N T ® Receivers

/\ Logger

Figure 2-1 Location of BESS and Receivers
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2.2 THE PROPOSAL

The proposal consists of 4 battery container units of 5010.0 kWh, and ancillary equipment such as storage
inverters and power transformers. There will be four containers laid out as shown in Figure 2-2.

Figure 2-2 Site layout and example containers

2.3 SOURCE NOISE LEVELS

2.3.1 MEASURED LEVELS

To estimate the source noise levels, noise emission from a similarly sized BESS, located at the corner of
Fernbank Creek Road and Winery Drive, Port Macquarie, were measured (9 December 2025). While noise is
audible on all sides of the container, it was noted that the highest levels were emitted from the long sides of
the containers which have ventilation openings. The noise level on the long side was 76dBA at 1.5m, and on
the short sides 64dBA at 4m (we could not approach closer due to the enclosure).

The sound power level of the transformer kiosk was estimated to be 76dBA. Due to the influence of ambient
noise, this is a conservative estimate.

To convert these levels to sound power level, we follow generally the engineering method set out in
Australian Standard is AS 5335:2019 “Acoustics — Determination of sound power levels and sound energy
levels of noise sources using sound pressure — Engineering methods for an essentially free field over a
reflecting plane”. This standard is the Australian adoption of 1ISO 3744:2010.

Taking into account the size of the measurement area around the container, the overall sound power level is
predicted to be Law,eq 96dB.

Matrix Thornton Consulting Engineers Page |4
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2.3.2 MANUFACTURE’S ACOusTIC DATA

The project has three key components relevant to the noise assessment:
1. SMA PCS (Power Conversion System)

Main electrical conversion equipment, there is 1 unit in the proposal.
Includes cooling fans

Significant noise source

Acoustic data provided (White Paper BS-LS-7, TR+SC4)

Based on the data, the Maximum Sound Power Level, is Law 90dBA

o O O O O

2. Hyperstrong BESS (Battery System / Battery Box)
o Containerised battery units. There are 4 units in the proposal
o Noise primarily from HVAC/air-conditioning
o Orientation of HVAC can be adjusted to reduce impact
o Based on manufacturer’s data the sound power level of each unit is Law 85dBA

3. Switchgear Building
o Contains HV switching equipment
o Not a major noise source

Manufacture’s noise data suggests a combined Law,eq 94dB at maximum output.

Copies of the data sheets can be found in Appendix C and D and E.

2.3.3 SOURCE NOISE LEVEL USED FOR MODELLING

While the manufacture’s noise data suggests a combined Law,eq 94dB at maximum output, the BESS measured
Law,eq 96dB has been used for noise modelling to produce conservative results.

Figure 2-3 Measured BESS at Port Macquarie
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3 NOISE ASSESSMENT CRITERIA
3.1 BACKGROUND NOISE MEASUREMENTS

Noise measurements were taken on site to determine the existing noise environment. As the results are
used to set noise limits, the results of the measurements will be presented first.

Noise measurements were conducted from 2 to 9 December 2025 at the location shown in Figure 2-1.

Long term background noise measurements were recorded using a Type | integrating sound level meter
(SLM), model EL-316X, manufactured by Acoustic Research Labs. A Lutron sound level calibrator, model SC-
941, was used as a reference sound source immediately before and after measurements were taken. Both
instruments are in current calibration from a NATA registered laboratory. An integrating sound level meter
can process a continuous, variable, intermittent or impulsive signal to give a single integrated level or Laeq for
the sampling period. This equipment complies with AS 1259 ‘Acoustics-Sound level meters”, Part 2
“Integrating-Averaging” and the testing procedure with AS 2659 “Guide to the use of sound measuring
equipment.

Appendix B shows the daily noise charts. Periods of excess wind or rain have been excluded as per NPfl
recommendations.

Table 3-1 shows the measured background noise levels. The results show the quietest noise levels occurred
during daytime, which is unusual. Inspection of the indicates that there was probably considerable animal
noise during evening and night time periods. There was sufficient time spent below 30dBA for us to conclude
that the appropriate RBL would be 30dBA for evening, and night time, being the lowest levels allowed by the
EPA. This is consistent with previous results in similar rural areas.

Period RBL (measured) RBL (assumed)
Daytime 31 31
Evening 32 30
Night-time 35 30

Note: Daytime is defined as 7.00am to 6.00pm, Monday to Saturday; 8.00am to 6.00pm Sunday and Public Holidays.
Evening is defined as 6.00pm to 10.00pm, Monday to Saturday and Public Holidays.
Night is defined as 10.00pm to 7.00am, Monday to Saturday; 10.00pm to 8.00am Sunday and Public Holidays.

Table 3-1 Measured background A-weighted sound pressure levels.

3.2 ENVIRONMENT PROTECTION AGENCY GUIDELINES

For noise emission other than from children playing, assessment criteria are discussed in the New South
Wales Noise Policy for Industry (NPfl). The NPfl gives a procedure for setting “trigger” noise levels. If noise
is above a trigger level, a residual noise impact may exist. Depending on the severity of the residual noise
impact mitigation or management needs to be considered.

The policy discusses “intrusiveness” and “amenity” levels which are a set based on the existing noise
environment, and the type of residential area. The project specific trigger levels become the most stringent
of the two.

Matrix Thornton Consulting Engineers Page |6
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3.2.1 INTRUSIVENESS NOISE LEVEL
For assessing intrusiveness, the background noise level (Lago) is measured, and the Rating Background Level
(RBL) determined. The intrusiveness of an industrial noise source may generally be considered acceptable if
the equivalent continuous noise level (Laeq) Of the source (measured over a 15-minute period) does not
exceed the RBL by more than 5 dB.

3.2.2 AMENITY NOISE LEVEL
The amenity assessment is based on noise criteria specific to land use and associated activities. The criteria
relate only to industrial-type noise and do not include transportation noise.

The amenity noise level aims to limit continuing increases in noise levels which may occur if the intrusiveness
level alone is applied to successive development within an area.

The recommended amenity noise level represents the objective for total industrial noise at a receiver
location. The project amenity noise level represents the objective for noise from a single industrial
development at a receiver location.

To prevent increases in industrial noise due to the cumulative effect of several developments, the project
amenity noise level for each new source of industrial noise is set at 5 dB below the recommended amenity
nose level. While amenity is assessed over the entire 13-hour daytime period, under the NPfl it can be
compared directly to the 15-minute assessment of intrusiveness by adding 3 dB to the period level.

Amenity noise levels are not used directly as regulatory limits. They are used in combination with the project
intrusiveness noise level to assess the potential impact of noise, assess mitigation options and determine

achievable noise requirements.

An extract from the NSW NPfl that relates to the amenity noise levels for surrounding receivers is given in
Table 3-2 and applies to all receivers in this study.

Type of Receiver  Indicative Noise Amenity Area Time of Day Recommended La.q Noise Level dB

Day 50
Residential Rural Evening 45
Night 40

Note: Daytime is defined as 7.00am to 6.00pm, Monday to Saturday; 8.00am to 6.00pm Sunday and Public Holidays.
Evening is defined as 6.00pm to 10.00pm, Monday to Saturday and Public Holidays.
Night is defined as 10.00pm to 7.00am, Monday to Saturday; 10.00pm to 8.00am Sunday and Public Holidays.
Table 3-2 Recommended amenity criteria from the NSW Noise Policy for Industry.
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3.2.3 PROJECT NOISE TRIGGER LEVELS
The project noise trigger level provides a benchmark or objective for assessing a proposal or site.
The project noise trigger levels are given in Table 3-3.

Rating Intrusiveness Project Amenity Project Trigger
Period Background Level Noise Level® Noise Level? Levels
I-A90,15min (dBA) LAeq,15min (d BA) LAeq,lSmin (d BA) l-Aeq,15min (dBA)
Daytime 31 36 48 36
Evening 30 35 43 35
Night-time 39 35 38 35
Note 1: Intrusiveness noise level is LAeq,15min < RBL +5 dB
Note 2: Project amenity noise level (PANL) is suburban ANL minus 5dBA plus 3dBA to convert from a period level to a 15-
minute level.
Table 3-3 Project trigger levels for all Receivers

4 PREDICTED NOISE LEVELS AND ASSESSMENT

Noise modelling was done using iNoise acoustic prediction software which uses the ISO 9613-2 algorithms.
Local topography was sourced from Google Earth, and the location of receivers taken from Google Maps and
NSW Department of Lands imagery.

The algorithms take into account ground cover, topographic shielding and distance to the receiver. The
algorithm also includes the impact of adverse meteorological conditions on noise propagation, such as wind
or enhancement by temperature inversion. Calculation under these conditions is the default recommended
in the NPfl.

The receiver locations were placed 30m from the residence in the direction of the source, as recommended
by the NPfl for rural residences.

4.1 PREDICTED NOISE LEVELS

The predicted noise levels are shown in Table 3-1. Noise levels at all receivers comply with the night time
trigger level of 35dBA. As this is calculated under noise enhancing conditions, we conclude that compliance
is achieved at all receivers for all times of the day. The predicted level at Receiver 5 is particularly low due to
shielding by topography.

Description Predicted Noise Level, Lacg,15min dBA
1 29.5
2 30.4
3 13.5
4 14.4
5 5.8

Table 4-1 Predicted Noise Levels of BESS
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4.2 CORRECTION FOR ANNOYING CHARACTERISTICS

The NPfl requires correction for annoying characteristics such as tonality or intermittency. Based on our third
octave measurements of the BESS at Port Macquarie, no corrections are applicable.

4.3 SLEEP DISTURBANCE

The potential for sleep disturbance should be assessed for night time operation. It occurs when short term
intermittent noises rise significantly above the background level. As this noise source is continuous, and
complies with the trigger level for continuous noise, no further assessment of sleep disturbance is necessary.

5 CONCLUSION

Matrix Thornton Acoustic Report M25381.01 previously assessed the potential noise impacts for the pre-
lodgement stage of the proposed Battery Energy Storage System (BESS) located at 2049 The Bucketts Way,
Wards River NSW 2422. The site design has been updated and includes 2 additional BESS storage units.

This report revision assesses the noise impacts of the finalised site design with the additional equipment.
The revised noise assessment of the proposed BESS at Wards River showed:

1. The additional BESS equipment does not increase the noise levels modelled in Matrix Thornton
Acoustic Report M25381.01.

2. Noise source levels were estimated based on measurements of a similar BESS at Port Macquarie and
the equipment manufacturer’s noise data. The Port Macquarie BESS’ measured levels were used to
produce a conservative report.

3. Noise criteria were determined from noise measurements and the recommendations of the NSW
EPA.

4. The proposed BESS at Wards River will be more than 350m from the nearest residences.

Predicted noise levels comply with the trigger levels recommended by the NPfl.

6. No noise impact is predicted at the surrounding receivers.
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APPENDIX A: GLOSSARY OF ACOUSTIC TERMS

Assessment  The period in a day over which assessments are made.

Period

dB(A) Unit of sound level in A-weighted decibels. The A-weighting approximates the sensitivity of
the human ear by filtering these frequencies. The dB(A) measurement is considered
representative of average human hearing.

Laeq The A-weighted equivalent continuous sound pressure level, used to quantify the average
noise level over a time period.

Lato The A-weighted sound pressure level exceeded for 10% of the measurement period. It is
usually used as the descriptor for intrusive noise level.

Lago The A-weighted sound pressure level exceeded for 90% of the measurement period. It is
usually used as the descriptor for background noise level.

Laeq15min Refers to the A-weighted energy averaged equivalent noise level over a 15 minute time
period.

Lepeak The highest instantaneous C-weighted sound pressure level over the measurement period.
It is usually used for high impulsive noise.

Lamax The maximum A-weighted sound pressure level for the measurement period.

Loudness A 3dB(A) change in sound pressure level is just noticeable or perceptible to the average
human ear; a 5dB(A) increase is quite noticeable and a 10dB(A) increase is typically
perceived as a doubling in loudness.

RBL The overall single figure background level representing the assessment period over the

whole monitoring period. For the short-term method of assessment, the RBL is the
measured Lago, 1smin Value, or where a number of measurements have been made, the
lowest LA90, 15min value.
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APPENDIX B: NOISE LOGGER CHARTS

2049 Bucketts Way : 2/12/2025
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2049 Bucketts Way : 4/12/2025
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APPENDIX C: MANUFACTURE’S NOISE DATA HYPERBLOCK I

HYPER
u STRONG Empowering a Sustainable Future
NOISE LEVEL TEST REPORT
Type Test Report Recommended Parameters of Noise Levels
Report Number ..........ccocevnveennennd | HBSC-NLTR-20250408
Date of Issue ..........ccceeeeeernnnnnanat | 2025-04-08
Total number of pages ................. % 1%
Company Name ..........cceeevnrerennnnt Beijing HyperStrong Technology Co., Ltd.
A aNeas . | 12F, Building 2C, No.9 Fenghao East Road, Haidian |
......................................... District, 100094 Beijing, P.R China
Test Iitem Description ................... | Noise level test
. | O ANSIICANUL9540:2023
Test Specification .......................: ® Customer Test Requirements
Test item Description ..................: | Noise level test
System Particulars:
PROdCE. it snsasncnomensames : | RECHARGEABLE Li-ion BATTERY SYSTEM
Type Designation......................... : | HSL3C7001-05015EU
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STRONG Empowerin

[g HYPER ‘ |

‘ [ Auxiliary (AC) _ Battery (DC) 1
Voltage: | 400Vac | Voltage (nom): | 1331.2 v‘

Electrical Ratings .............c.......... .

Power (max). 40kW ‘Current (max):| 2400 A

{ Frequency: 50Hz ‘ Power (max): l - ‘

{

|

|

' |
’ Dimensions (LxW x H) ................ : | 605824382896 mm
} Type Liquid cooling unit
' Liquid CoOled .............ooeevrenn: ’ S’;'"‘" Model | | ¢1.600CR-20A1C5NOSX723-3407C
Chiller : S
Manufschines: Sanhe Tongfei Re!ngerauon Co,, Ltd 1
‘ Type: Axial fan
COntritugal fan........vvc.: | ST M°"e'[vwm.31ss-102/34.ep |
‘ Chiller I
‘ 2 L [Mgnufact_ure'rt ‘ Hangzhou Weiguang Elec!rgm; Co., Ltd. l
l Type Air-cooled AC
‘ Air conditioner .......................... : | e Mo | Ec20HDNC1U 1
ﬂ,;glr'!‘ﬁfractu _— JI Shenzhen Envicool Technology Co., Ltd |
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HYPER
STRONG Empowering a Sustainable Future
rrw Equipment:
Description XL2 sound level meter
Manufacturer: NTI audio
Model: A2A-25755-E1
' Calibration Expiration Date: 2026/01/10
- d |
Test Parameters:
. |
Location: HyperStrong (Zhuhali) Engin
Date: 2025-03-27
Time: 14:20
u \

Test:__Liwei Zhao Reviewed:__Peiyan Qi Approval:__Lei Wang

vl
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esting Positions:
Test potut 1
2UISES mm / Air conditioning fan
/ (inside door)
Grid power supply
Test point 4 <
Test point 2
1.5m
Cooling liquid unit
Batiery Rack Fire fighting
Test polnt 3
Figure 1 Noise Test Location (front view)
I-lm
1 A N TR TN FTERRAS DTN R
| ‘" o Ol o i
LT S | (AN S S A A 2Im
| H ' e i ¥ ‘1 Ll Cooling liquid unit
! i) 0! P 0 ‘! T
r e R v N SR O WL e
3-Im
_ Figure 2 Noise Test Location (vertical view)

[ 5N
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@Jtmmmm@uaﬁﬁm\a

| Test requirements
Test environment: Ambient temperature 25+5°C, there are no noise-producing equipment |
within 5m of each surrounding container system,

Pre-test preparation: The power is delivered to make the energy storage system run at the
rated full power, and after the liquid cooling system and air conditioning are run, the noise test
Is carried out during the charging and discharging process of the system at full load.
Liquid-cooling unit setup: The liquid cooling system Is operating normally according to the
thermal management strategy (the system is in cooling mode).

Test location: Noise collection points are arranged around the energy storage system at
equal intervals. As shown in the figure 1, the measurement points are 1, 2. 3 and 4

The measurement points are 1.5m above ground level and 1m in front of the container.
Testing time: Record the average noise value about 20 seconds at each measurement point
(The recording interval is 1s).

Recorded data requirements: Record the average value and frequency of the noise during
the test process (1/3 octave), and provide analysis of the average value and frequency
distribution of the noise sound level during the test cycle,

Note: The rated full power of the energy storage container system is: 2507.9 kW: The rated
cooling power of the liquid cooling unit is: 6OKW: The rated cooling power of the air
conditioner is 2kW,

L

i i age |19
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$ 1L.68kHz

SET =-imminn
B argpioge:

RLAN |
1/30CT

62.3de
i LAFlive 68.2d8 & SaoHz

o Ln eq

' muu

= LR eq £9.3d8 123007
i LaFtive TL3dE § SBeHz
100 T

20 80 250 2k A2
™ SET wolmeian
00 BNGE 100 onT 00:00:22

6
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’ point 2 329 | 46.1 | 492 I 5903 I 557 | 538 | 493 | 544 59.3
point 3 209 | 378 | 446 | 511 | 506 | 471 | 445 | 417 | 523
Point 4 32 | 357 | 43 [ 473|513 | 463 | 378|304 | 5109

Container noise level test data (50% inputioutput power)

OctayeBend Center | 63 | 125 | 250 | 500 | 1000 | 2000 [ 4000 [ so00 | %8
point 1 31 | 363|434 | 487 [524 | 46 | 378|317 | s27
point 2 304 | 467 | 570 | 59 | 538 | 499 | 424 | 417 se
point 3 203 | 391 | 446 | 516 | 512 | 46 | 376 | 388 | 528
Point 4 324|367 | 428 454 | 51 | 451|384 | 304 | 522

Container noise level test data (60% inputioutout power)

O“’?rezme"‘e‘ 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | B
point 1 315 | 379 | 405 | 461 | 402 | 447 | 406 | 349 | 538

; point 2 321 | 467 | 488 | 504 | 548 | 516 | 445 | 551 | s0.4 |

s 206 | 387 | 44 | 508 | 502 | 455 | 375 | 393 | 538
Point 4 31.8771 B | 418 | 469 | 51 | 464 402 337 827
Container noise level test data (70% input/output power)
oﬂfmg"“w &3 | 125 | 20 | 500 1000 | 2000 | 4000 | 8000 (‘:g—
point 1 311 | 302 | 431 | 486 | 518 | 464 | 401 | 338 | s36
point 2 319 [ 465 | 484 | 60 | 559 | 530 | 480 | 555 | 60
point 3 427 | 425 | 445 | 475 | 506 | 459 | 306 | 381 | s37
Point 4 318367 | 42 | 459 | 516 | 456 | 376 | 285 528

Container noise level test data (80% input/output power)

9
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65.808 130T

== LR eq
e LAFlive 58.3d8 £ 1.68kHz

n -
i 1
-
o
=

#0080 250 4k Wk @0k Az
L L SEY meionien
80 RNGE 100 et 00:00: 20

Structural » Civil ® Mechanical » Acoustic

Note:

1.LAeq: L stands for Level; A is the frequency weight, simulating the human ear's inhibition of high and low

frequencies, acoustic measurement below 100 d8 appiies to "A”

weight; eq represents the average receved

sound energy over a period of fime and is easier to read on a display than a continuous sound pressure level
2.LAFlive: F stands for fast, which means fast weighting measurement, and it takes only about 0.6 seconds
to obtain the result value of the measured sound, Timing weights make measurad values easier to read,
stabilize rapidly changing values, and display results that are easy to read

3.1/13 OCT: 1/3 Octave.

L A
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BEUNE MEPTRETADNS TROMNDLDmS 004 TD
Octave Band Center a8
ik eamzsosoomozooowooeooo(“
point 1 317 | 35 |422 | 47 | 502 | 461 | 403|349 | 581
point 2 317 | 464 | 486 | 601 | 558 | 359 | 488 | 539 | 601
point 3 302|365 432 | 474 | 501|461 | 368|374 592
Point 4 318 | 432 | 498 | 504 J 515|468 | 402 | 337 | 534 |

Container noise level test data (0% input/output power)

°°";,‘m;"':w°°"' 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | B

point 1 334 | 385 | 455 | 547 | 545 | 526 | 485 | 545 | sa1

7 e 293 | 384 | 448 | 517 | 53 | 493|413 | 547 | &18

point 3 | 323 | 476 | 585 592 | 551 | 508 | 428 | 377 | sS04

Point 4 [ 385 | 425 | 457 |489 | 514 | 468 (411 | 34 | ses

Container noise leve! test data (100% inputioutput power)

”2::,?‘" 63 | 125 | 250 | 500 | 1000 | 2000 | 4000|8000 | %

point 1 312 | 368 | 424 | 491 | 505 | 469 | 372 | 323 | s04

point 2 30 |452 537|629 | 567|535 | 455 | 408 | 629
= 339 | 61 | 630 | 693 | 657 | 842 | 575 | 559 893 |

| Point 4 A1 |31 22 [473 526|404 | 38 | 308 | e

| 10 /
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Test Conclusion:
Test 7 : Required Measured | Pass/
No. | Location Description (Average dB) |(Average dB) | Fail
1 1-1m <75 594 Pass
1 meter from the side of t
2 2-1M IRECHARGEABLE Li-ion BATTER <75 62.9 Pass
_1m [SYSTEM (CONTAINER}-DC ESS. F
8 RAm 1.5 meters from the ground. S8 0.3 Pass
4 4-1m | <75 65 Pass
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