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1 INTRODUCTION 

The Rangebank BESS (the Subject Site) is a 200MW/400MWh battery energy storage system (BESS), located in 

Cranbourne West, Victoria. The Subject Site was approved on 29 September 2022 and the approval was 

subsequently amended on 14 February 2023 and 10 August 2023.  

 

This report has been prepared to outline the procedure and results of compliance noise measurements taken in 

the vicinity of the Subject Site on the 14th and 15th of November 2024.  
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2 NOISE LEGISLATION 

The Environment Protection Act 2017 (VIC) (the Act) outlines the principles of environment protection that are 

applicable to developments in Victoria. The Environment Protection Regulations 2021 (VIC) (the Regulations) 

furthers the purposes of the Act by, among other things, specifying matters in relation to noise. Clause 113 of 

the Regulations states the following: 

 

113. Prediction, Measurement, assessment and analysis of noise must be in accordance with Noise 

Protocol 

A person who conducts a prediction, measurement, assessment or analysis of noise within a noise 

sensitive area for the purposes of the Act or these Regulations, other than Division 5 of this Part, 

must conduct the prediction, measurement, assessment or analysis in accordance with the Noise 

Protocol.  

Note 

The Noise Protocol sets out how to conduct the following noise-related assessments –  

(a) noise limits; 

(b) background levels; 

(c) alternative assessment criterion at an alternative assessment location, including when the Live music 

entertainment venues provisions (which include reference to agent of change) set out in the VPPs apply; 

(d) effective noise levels. 

 

The Noise Protocol referenced in the Regulations refers to the EPA Publication 1826.4 Noise limit and assessment 

protocol for the control of noise from commercial, industrial and trade premises and entertainment venues (the 

Noise Protocol). The Noise Protocol defines two methods for determining noise limits, an urban area method 

and a rural area method.  

 

For the urban area method (applicable for the Subject Site), the zoning noise limit is first determined, then this 

may be adjusted, depending on existing background noise levels. Excerpts of the relevant clauses from the Noise 

Protocol are attached in Appendix A. 
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3 CRITERIA 

The current planning permit for the Subject Site was granted in February 2023 (permit no. PA2101362-1) (the 

Permit). Condition 10 of the Permit requires the use of the land to comply with the noise criteria documented 

in the Noise Protocol. It is noted that no specific noise criteria are provided in the Permit conditions, only 

referencing the method for determining appropriate conditions. Appropriate noise criteria have therefore been 

determined in accordance with the urban area method of the Noise Protocol. 

 

As noted in the Noise Legislation section of this report, the criteria determined in accordance with the Noise 

Protocol are influenced by the background noise level in the area. It is noted that background noise monitoring 

was previously conducted in February 2021 by Marshall Day Acoustics (MDA), however these measurements 

are not considered to be representative of the conditions on site for the following reasons: 

• Noise monitoring was conducted during COVID, where activities were much reduced. 

• Short term noise measurements were taken on a limited number of occasions as opposed to continuous 

long term noise monitoring. 

• Noise measurements were not representative of the closest residences to the Subject Site and were 

instead taken at locations setback further from the site and often shielded by other residences.  

 

As such, contemporary background noise measurements were conducted to better determine the site 

conditions, prior to the operation of the BESS. This noise monitoring was conducted at two locations near to the 

Subject Site between 5 August 2024 and 13 August 2024. The noise monitoring locations and receiver locations 

can be seen in Figure 1. Noise monitoring equipment was placed on Breens Road and Evans Road at similar 

distances from major noise sources (roads) as residences.  
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Figure 1: Site layout and receivers 

 

The background noise level is determined as the arithmetic average of all LA90,1 hour measurements for each of 

the day, evening, and night periods, as defined in EPA Publication 1997 Technical guide: Measuring and analysing 

industry noise and music noise (the Technical Guide). The resultant background noise levels based on the 

measurements can be seen in Table 1. It is noted that during the background noise monitoring period, there was 

construction activity occurring on the opposite side of Evans Road during the day period. As such, the 

background noise levels for this period have been conservatively assumed to be the same as for the evening 

period. This results in lower criteria during the day than would otherwise be the case. 

 

Table 1: Background Noise Levels 

Location 
Time Period 

Day Evening Night 

Breens Road 44 dB(A)* 44 dB(A) 42 dB(A) 

Evans Road 56 dB(A)* 56 dB(A) 46 dB(A) 

* Background noise levels as per evening period. 
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The Noise Protocol defines noise limits based on the background classification of the area. This is determined, 

as per the method in clause 4 of the Noise Protocol, by comparing the zoning levels with the background noise 

levels. The noise limits are then determined using the background classification in accordance with clauses 5 

and 6. Given the zoning levels and the measured background levels, the noise limits can be seen in Table 2. It is 

noted that the criteria reported below have been decreased by 3 dB(A) to account for the potential cumulative 

noise from other industrial sources in the vicinity. This is in accordance with the equal sharing principle outlined 

in the Technical Guide, which adjusts the noise limits based on the total number of industrial noise sources in 

the vicinity. The applied correction is based on there being a total of 2 industrial premises at the time of 

application.  

 

Table 2: Noise Protocol noise limits 

Receiver 
Representative 

Logging Location 

Zoning Level 
Background 

Classification 

Noise Limits 

Day Evening Night Day Evening Night 

R1 

Breens Road 

53 47 42 High 47 44 42 

R2 53 47 42 High 47 44 42 

R3 53 47 42 High 47 44 42 

R4 54 48 43 High 47 44 42 

R5 54 48 43 High 47 44 42 

R6 55 48 43 High 47 44 42 

W1 

Evans Road 

58 51 46 High 59 56 46 

W2 58 52 46 High 59 56 46 

W3 58 52 47 High 59 56 46 

W4 58 52 47 High 59 56 46 
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4 MEASUREMENT PROCEDURE 

Attended noise measurements were taken on the nights of the 14th and 15th of November 2024. Measurements 

were initially taken at the most exposed residence, R1. This location was, however, not located downwind from 

the Subject Site and was therefore not exposed to the worst-case conditions for noise propagation. Where the 

noise level is affected by atmospheric conditions, clause 76 of the Noise Protocol requires an alternate 

assessment location to be used, as stated below: 

 

Where the effective noise level at the noise sensitive area is likely to be affected by atmospheric 

conditions, an alternative assessment location located near to the commercial, industrial or trade 

premises must be used unless there is no appropriate alternative assessment location (refer 

clause 77). 

 

An alternate assessment location was therefore chosen that was downwind from the Subject Site, D1. The 

locations where the measurements were taken can be seen in Table 3 and graphically in Figure 2.   

 

Table 3: Measurement Locations 

Measurement 
Location 

Coordinates (UTM WGS84 55H) 

Easting Northing 

R1 347325 5783025 

D1 347329 5783450 

 

The BESS was operated at maximum capacity (200MW) for the duration of the testing on each night. The 

schedule in Table 4 outlines the operating modes and conditions during the testing.  

 
Table 4: Operating Schedule 

Time Mode Inverter Fan Speed Battery Cooling Mode 

11:00pm to 11:30pm 200MW discharge 80% Mode 8* 

11:30pm to Midnight 200MW charge 80% Mode 8* 

Midnight to 12:30am 200MW discharge 80% Mode 8* 

12:30am to 1:00am 200MW charge 80% Mode 8* 

* Mode 8 = long duration cubes operating with the Envicool chiller and HVAC both switched on. 
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Fluence has indicated that these operating conditions represent “worst case” acoustic contribution with the site 

under full load, inverter fans operating at 80% and all chillers and HVAC in standard operating modes. 

 

  
Figure 2: Measurement Locations 

 

Noise measurements were taken using a Rion NL-52 sound level meter (serial number 00220543), last calibrated 

on 19 September 2024. The calibration certificate and datasheet for the sound level meter can be seen in 

Appendix B. The sound level meter was placed on a tripod to facilitate the measurements, with an example of a 

typical measurement setup shown in Figure 3. The sound level meter was calibrated before and after the noise 

measurements to a level of 94.0 dB(A) with no drift observed. The measurements were taken using the ‘fast’ 

time weighting and ‘A’ frequency weighting.  
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Figure 3: Typical Measurement Setup 

 

It is noted that the operation of the site was only occasionally audible while conducting the measurements at 

R1, with noise from traffic being the dominant noise source observed. As the wind was observed to be blowing 

towards the site from this location, measurements were subsequently taken at an alternate assessment location 

positioned downwind of the site during this period. Site operations were the dominant noise source at this 

alternate location. The measurements were paused to remove the effects of extraneous noise, including the 

noise from aircraft, trains, and excessive traffic. The potential for tonality was observed during the 

measurements at D1.  
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5 MEASUREMENT RESULTS 

The results of the measurements and the atmospheric conditions at the time of the measurements can be seen 

in Table 5. The atmospheric conditions have been taken from the nearest Bureau of Meteorology station to the 

Subject Site, being the station at Frankston (Ballam Park). The observations for the time closest to the start of 

the measurement have been reported.  

 

Table 5: Measurement Results 

Measurement 
Number 

Measurement 
Location 

Measurement 
Time 

Measured 
Noise Level 

Temperature Humidity 
Wind 
Speed 

Wind 
Direction 

1 R1 14/11 11:00pm 36 dB(A) 11.9° 70% 4 km/h SSW 

2 R1 14/11 11:30pm 34 dB(A) 11.7° 73% 4 km/h S 

3 D1 14/11 11:56pm 50 dB(A) 11° 77% 4 km/h S 

4 D1 15/11 12:10am 50 dB(A) 11° 77% 4 km/h S 

5 R1 15/11 12:34am 33 dB(A) 10.8° 77% 4 km/h SSE 

6 R1 15/11 01:00am 32 dB(A) 10.6° 75% 4 km/h SSE 

7 R1 15/11 11:00pm 41 dB(A) 14.3° 75% 11 km/h E 

8 R1 15/11 11:30pm 40 dB(A) 13.9° 78% 9 km/h ESE 

9 D1 16/11 12:05am 50 dB(A) 13.8° 79% 11 km/h ESE 

10 R1 16/11 12:30am 38 dB(A) 13.5° 80% 6 km/h ESE 

 

It is noted that although the Frankston weather station indicates a variation in wind direction, direct 

observations at the time of the noise measurements at D1 indicated that the location was downwind of the BESS 

during the noise measurements. 

 

In order to determine compliance based on the measurements taken at the alternate assessment location, the 

noise levels were extrapolated back to the primary assessment location, R1, using the alternate assessment 

criterion principles of the Noise Protocol. This was accomplished by comparing the predicted noise levels at 

these two locations. The results of this extrapolation can be seen in Table 6.  
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Table 6: Extrapolated Noise Level 

Measurement Number Extrapolated Noise Level 

3 41 dB(A) 

4 40 dB(A) 

9 40 dB(A) 

 

The Noise Protocol requires the measured noise level to be adjusted for noise character where it is found to 

contain excessive tonality, impulsiveness, or intermittency. Tonality was observed during the attended 

measurements at D1 (but not at R1). The data were then further analysed in accordance with the procedure 

outlined in Annex C of the Noise Protocol. This further analysis indicated that a 2 dB(A) penalty for tonality is 

warranted for the measurements at D1. It is noted that with the additional distance and masking influence of 

ambient noise, the prominence of the tonality would be less at R1 than at D1.  

 

An overall noise level for each location has been determined based on the average of the measured noise levels.  

In addition, a 2 dB(A) penalty has been conservatively applied to the extrapolated noise levels for a tonal noise 

character. This results in a level of 36 dB(A) at R1 and a level of 42 dB(A) when extrapolating from the 

measurements conducted at D1. Both of these levels will achieve the criterion of 42 dB(A) applicable at R1.  

 

It can therefore be seen that the operation of the Subject Site complied with the relevant criterion from the 

Noise Protocol at the nearest noise sensitive location at the time of the measurements.  
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6 CONCLUSION 

The planning permit for the Rangebank BESS includes the requirement for the use of the land to comply with 

the noise criteria documented in the Noise Protocol.  

 

The noise criteria were determined in accordance with the Noise Protocol, including background noise 

monitoring conducted in August 2024, prior to operation of the BESS. 

 

Noise monitoring was conducted on the evenings of 15 and 16 November. Fluence has confirmed that at the 

time of the monitoring, equipment was operating under “worst case” acoustic contribution, with the site under 

full load, inverter fans operating at 80% and all chillers and HVAC in standard operating modes. 

 

At the times of noise monitoring, the noise from the BESS was barely audible at the closest residences. However, 

as the wind was not blowing toward the measurement location, an additional analysis was conducted by 

measuring the noise at an alternate location, as required by the Noise Protocol. The measured noise levels were 

then extrapolated to location of residences, under worst case meteorological conditions (wind toward 

residences) in accordance with the Noise Protocol. These levels therefore represent the worst case operational 

conditions (confirmed by Fluence), under the worst case meteorological conditions. 

 

Based on the above, the measured noise levels complied with the Noise Protocol. At all other times (in lower 

noise operating conditions and/or with different meteorological conditions), it is expected that noise levels will 

be lower at residences.  
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APPENDIX A: RELEVANT NOISE PROTOCOL CLAUSES 

Part I: 

Commercial, industrial and trade premises 

A: Determining noise limits for commercial, industrial and trade premises 

1. Noise limits – urban area method 

(1) Noise limits must be set at an assessment location within a noise sensitive area as defined by the 

Regulations. The values of the noise limits must be whole numbers, rounded to the nearest decibel. 

(2) Determine the zoning level for each period using the method in clauses 7 to 15. 

(3) Assess the background level in accordance with clauses 39 to 51. 

(4) Determine whether the background level, relative to the zoning level, for each period as relevant is 

neutral, low or high: 

a. for the day period the background level is –  

i. neutral when it is at least 6 dB, and no more than 12 dB, below the zoning level; 

ii. high when the background level plus 6 dB exceeds its respective zoning level; and  

iii. low when the background level is 13 dB or more below the zoning level.  

b. for the evening and night periods the background level is –  

i. neutral when it is at least 3 dB and no more than 9 dB below the zoning level; 

ii. high when the background level plus 3 dB exceeds the zoning level; and  

iii. low when the background level is 10 dB or more below the zoning level. 

(5) If the background level is neutral, the noise limit for the respective period is the zoning level determined 

according to clauses 7 to 15. 

(6) Where the background noise level is not neutral, the noise limit for each period is based on whether 

the background relative to the zoning level is low or high (and having regard to the base noise limits in 

Regulation 118(2)(a) and the night period noise limit in Regulation 118(3) –  

a. for the day period: 

i. if the background level relative to the zoning level is high, the noise limit for the day period 

is the background level plus 6 dB; 

ii. if the background level relative to the zoning level is low, the noise limit for the day period 

must be calculated from the following formula –  

noise limit = ½ (zoning level + background level) + 4.5 dB. 
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b. for the evening period: 

i. if the background level relative to the zoning level is high, the noise limit for the evening 

period is the background level plus 3 dB; 

ii. if the background level relative to the zoning level is low, the noise limit for the evening 

period must be calculated from the following formula –  

noise limit = ½ (zoning level + background level) + 3 dB. 

c. for the night period: 

i. if the background level relative to the zoning level is high, the noise limit for the night period 

is the background level plus 3 dB, but no greater than 55 dB(A); 

ii. if the background level relative to the zoning level is low, the noise limit for the night period 

must be calculated from the following formula –  

noise limit = ½ (zoning level + background level) + 3 dB. 

 

1.1 Zoning level 

(7) To determine the zoning level, the relevant planning scheme or schemes for the area under 

consideration must be used. (Refer to Annex A). 

(8) Two concentric circles of diameter 140 metres and 400 metres must be drawn or reproduced to scale 

on the relevant map, centred on the measurement point in the noise sensitive area (but if an alternative 

assessment location is specified, the centre of the two circles must be located at an appropriate point 

in the noise sensitive area). 

(9) The zones and reservations specified by the planning scheme or schemes within each circle must be 

designated by the Authority as type 1, type 2 or type 3 according to the tables in Annex A to this Noise 

Protocol, as amended from time to time. 

(10) In designating a zone or reservation as a type, the Authority must have regard to the nature of uses 

permitted in that zone or reservation and must generally designate –  

a. residential, rural and open spaces as type 1; and 

b. commercial, business and light industry as type 2; and 

c. general industry and major roads as type 3. 

(11) If a zone or reservation is not listed in Annex A to this Noise Protocol, the Authority, having regard to 

the nature of the uses permitted in similar zones or reservations, will designate a type accordingly.  

(12) A type designated by the Authority under clause 11 must be published on the Authority’s website. 
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(13) The total area of the 140 metre circle and the 400 metre circle must be measured from the relevant 

map specified in clause 8 above.  

(14) The area of all type 2 and 3 zones and reservations must be measured for each of the two circles from 

the same map and the following applies –  

a. The influencing factor (IF) must be calculated from the following formula: 

 
b. Alternatively, the fraction of each circle occupied by type 2 and 3 zones and reservations must be 

measured and the influencing factor (IF) calculated from the following equivalent formula: 

IF = 0.25 (Sum of type 2 fractions for both circles) + 0.5 (Sum of type 3 fractions for both circles). 

(15) The zoning level for a day period, evening period or night period must be determined from figure 1 

below and must be rounded to the nearest decibel.  

 
 

4. Assess background level to set noise limits for the urban area method or the rural area method 

4.1 Measurement of background level 

(39) The background level must, where possible, be measured outdoors at the assessment location in the 

noise sensitive area.  
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(40) Where it is not possible for the measurement of the background level to be made in the noise sensitive 

area, then the measurement may be made at another point (background equivalent location) which is 

representative of the likely background level at the assessment location in the noise sensitive area.  

(41) The background level must be measured during dry conditions with wind conditions satisfying Beaufort 

Wind Scale 0, 1, 2 or 3. 

(42) The background level must include all noise sources except noise from any commercial, industrial or 

trade premises which appears to be intrusive at the point where the background level is measured.  

(43) When the microphone is located outdoors and 1 to 2 metres from an acoustically reflecting surface an 

adjustment of -2.5 dB must be made to the measured LA90.  

(44) No adjustment for noise character is applied to the measured background level. 

(45) The background level must be rounded to the nearest decibel. 

(46) To determine the background level, the LA90 must be measured continuously over each hour of the day, 

evening and night period that the commercial, industrial or trade premises under investigation normally 

operates. 

(47) Where the conditions of clause 46 cannot be met, the LA90 may be measured over less than the full 

period using the short background method in clause 48.  

(48) For the short background method, at least two measurements of the LA90 must be made, each of at 

least 10-minutes duration, in each period, so as to obtain a representative measure of the background 

level for the periods when the commercial, industrial or trade premises normally operates.  

 

4.2 Determination of background level 

(49) Where the hourly LA90 levels (LA90, 1 hour) have been measured, the background level is determined for 

each period as the arithmetic average of the LA90, 1 hour for each hour of that period for which the 

commercial, industrial or trade premises under investigation normally operates.  

(50) For the purpose of clause 49, for the relevant period, the background level must be based on valid 

LA90, 1 hour measurements for each and every hour that the premises under investigation normally 

operates.  

(51) Where the LA90 levels have been measured using the short background method in clause 48, the 

measurements in each period must be arithmetically averaged to obtain the background level during 

the relevant period.  
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APPENDIX B: SOUND LEVEL METER DETAILS 
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