
 

 

MEMO 

 

 

RSG 55 Railroad Row, White River Junction, Vermont 05001 www.rsginc.com 

TO: Ed McGann 
FROM: Eddie Duncan, INCE Bd. Cert. 
DATE: September 29, 2017 
SUBJECT: Pre-Construction Noise Assessment of Current Limiting Reactors – East Avenue 

Substation 

  

VELCO is proposing to install two Current Limiting Reactors (CLRs) at the East Avenue Substation 

located on University Road in Burlington, Vermont. VELCO has an agreement with UVM which 

requires sound levels from the substation to not exceed 62 dBA at the fence line. VELCO requested 

that RSG perform a noise assessment of the existing facilities and proposed changes. This 

memorandum reports the results of: 

• Short-term fence line sound level measurements, 

• Sound power level measurements of the three transformers at the site,  

• Sound propagation modeling of the existing substation sound sources, and 

• Sound propagation modeling with the addition of two three-phase stacked CLR 

arrangements. 

SOUND LEVEL MONITORING 

RSG conducted short-term sound level measurements at the substation on April 13, 2017. Two tests 

were conducted: transformer sound power level measurements and fence line sound pressure level 

measurements.  

Weather during the site visit included mostly cloudy skies, with temperatures between 45 and 55°F, 

and winds speeds generally up to 8 miles per hour with occasional gusts in excess of 11 miles per 

hour. All measurements were performed with Svantek SV 979 and Larson Davis 831 ANSI/IEC 

Type 1 sound level meters which were field calibrated before and after the site visit. Microphones 

were covered with 3.5-inch wind screens. 

Transformer Sound Power Measurements 

For the three transformers at the site sound pressure level measurements were conducted for the 

purposes of calculating their sound power levels for use in sound propagation modeling. The 

location of the three transformers, T1, T2, and T3, is shown in Figure 1. For T1 and T3, sound 

power measurements were conducted for both ONAN (Oil Natural Air Natural) and ONAF (Oil 

Natural Air Forced) conditions. For T2, sound power measurements were conducted for ONAN, 

ONAF, and OFAF (Oil Forced Air Forced) conditions. Measurements were made in accordance 

with IEEE C57.1290-2010, Standard Test Code for Liquid-Immersed Distribution, Power, and Regulating 
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Transformers. The resulting sound power levels for each transformer by full octave bands is provided 

in Table 1. 

TABLE 1: SOUND LEVELS (dB) OF THE TRANSFORMERS AT EAST AVENUE SUBSTATION 

 

Fence Line Measurements 

Two sets of fence line measurements were conducted, one with all transformers in the ONAN 

condition and one with all transformers in the ONAF condition. Measurement locations were 

generally evenly spaced around the fence line with 30 to 55 feet between measurement positions. 

Equivalent sound levels at 1/3 octave bands from 20 Hz to 10 kHz were logged every one second. 

Measurement duration was approximately one to two minutes at each location. 

Fence line monitoring results are presented in Figure 1. Results are presented as the sound level 

exceeded 90% of the time (L90) with the ONAN results shown in white text above the monitoring 

location and the ONAF results shown in blue text below the monitoring location. The L90 metric 

was used to filter out intermittent sounds, such as car passbys, wind gusts, birds, and transient 

sources from neighboring properties. Transformer sound and transformer fan sound, both constant 

sound sources, were not filtered out. 

The maximum sound levels at the fence line were 58 to 59 dBA in the vicinity of T2 under the 

ONAF condition. 

31.5 63 125 250 500 1000 2000 4000 8000 dBA dBZ

ONAN 80 86 81 82 80 68 59 56 53 79 89 59

ONAF 86 84 81 81 81 75 77 69 61 83 90 63

ONAN 85 83 100 91 91 79 71 64 60 91 101 70

ONAF 86 87 102 95 91 84 85 76 66 93 103 71

OFAF 86 87 102 95 91 84 85 76 66 93 103 71

ONAN 77 81 99 81 78 69 58 54 49 84 99 63

ONAF 83 80 94 79 77 71 76 65 56 82 95 62
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FIGURE 1: MAP OF THE FENCE LINE MEASUREMENT RESULTS (L90) AND TRANSFORMER 
LOCATIONS 

SOUND PROPAGATION MODELING 

Methodology 

Modeling for the project was completed using the International Standards Organization ISO 9613-2 

standard, “Acoustics – Attenuation of sound during propagation outdoors, Part 2: General Method 

of Calculation.” The ISO standard states, 

This part of ISO 9613 specifies an engineering method for calculating the attenuation of 

sound during propagation outdoors in order to predict the levels of environmental noise at a 

distance from a variety of sources. The method predicts the equivalent continuous A-

weighted sound pressure level … under meteorological conditions favorable to propagation 

from sources of known sound emissions. These conditions are for downwind propagation 



 

4 

[…] or, equivalently, propagation under a well-developed moderate ground-based 

temperature inversion, such as commonly occurs at night. 

The model takes into account source sound power levels, surface reflection and absorption, 

atmospheric absorption, geometric divergence, meteorological conditions, walls, barriers, berms, and 

terrain. The ISO standard was implemented in Cadna A acoustical modeling software. Made by 

Datakustik GmbH, Cadna A is an internationally accepted acoustical model, used by many other 

noise control professionals in the United States and abroad. 

We modeled using ISO 9613-2’s spectral ground attenuation with semiporous ground within the 

substation (G=0.6), hard ground in neighboring parking areas (G=0.0), and porous ground elsewhere 

(G=1). 

A 6-foot by 6-foot grid of 5-foot high receivers was set up in the model, covering approximately 26 

acres around the substation. A receiver is a point above the ground at which the computer model 

calculates a sound level. In addition, 11 discrete receivers were modeled at the nearest residences on 

Thibault Parkway, Latham Court, and Case Parkway. These were set at heights of 4 meters, to 

represent second-story windows at houses. 

Six scenarios were modeled, including: 

1. Existing ONAN – includes sound emissions from all three transformers in the ONAN 

condition (see Table 1 for modeled sound power levels). 

2. Existing ONAF – includes sound emissions from all three transformers in the ONAF 

condition (see Table 1 for modeled sound power levels). 

3. CLR 340 A + Existing ONAN – The Existing ONAN scenario with the two new CLRs 

operating at a 340-amp condition. This represents a typical nighttime condition. 

4. CLR 500 A + Existing ONAN – The Existing ONAN scenario with the two new CLRs 

operating at a 500-amp condition. This represents a typical daytime condition. 

5. CLR 1255 A + Existing ONAN - The Existing ONAN scenario with the two new CLRs 

operating at a 1255-amp condition. This represents the maximum ONAN condition. 

6. CLR 2092 A + Existing ONAF - The Existing ONAF scenario with the two new CLRs 

operating at a 2092-amp condition. This represent a maximum operating condition. 

The sound power levels of the CLRs was provided by the vendor, Trench Group. The sound power 

levels of the CLRs for the modeled scenarios are provided in Table 2, and the range of potential 

sound power levels for each CLR versus the primary current is shown in Figure 2. 
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TABLE 2: MODELED SOUND POWER LEVELS (dB) OF THE PROPOSED REACTORS 

 

 

FIGURE 2: TOTAL SOUND POWER LEVEL (dBA) OF A CLR VERSUS PRIMARY CURRENT 

Model Results 

The model results are shown in Figure 3 through Figure 8 at the end of the memo, and the highest 

fence line and residential sound levels for each scenario are summarized in Table 3. As shown in the 

model results, there is no change in highest sound levels at the fence line. There is no change in 

sound levels between the existing ONAN condition and the CLR 340 amp or CLR 500 amp 

scenarios, which represent the typical nighttime and daytime conditions. Under the maximum 

ONAN condition with 1255 amps on the CLRs and the maximum ONAF condition with 2092 amps 

on the CLRs, there would be a 1 dB or less increase in sound levels at neighboring residences.  

63 125 250 500 1000 2000 dBA dBZ

340 amps with 

harmonics
44 55 31 47 49 9 50 57

500 amps with 

harmonics
51 62 38 54 56 16 57 64

1255 amps with 

harmonics
67 78 54 70 72 32 73 80

2092 amps with 

harmonics
75 87 63 79 80 41 82 89

Condition

Full Octave Band

Center Frequency (Hz)

Total Sound Power 

Level
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TABLE 3: SUMMARY OF THE HIGHEST MODELED SOUND LEVELS (dBA) AT THE FENCELINE AND 
A RESIDENCE 

 

CONCLUSION 

As a result of this analysis, we conclude: 

1. Under regular operating conditions at the substation, there will be negligible change in sound 

levels at the fence line and at the nearest residences. 

2. Under conditions of higher load, 1255 amps to 2092 amps, there will be up to a 1 dB 

increase in sound levels at the nearest residences. A 1 dB increase in sound level is 

considered a negligible change, as the human ear typically requires a 3 dB change in sound 

level for the change to be perceptible. 

3. Under no modeled scenario does the fence line sound level exceed 62 dBA, the maximum 

fence line sound level limit in VELCO’s agreement with UVM.  

4. The modeled maximum sound levels at the nearest residences are less than the limits that are 

typically applied to VELCO substations, including the East Avenue substation, by the 

Vermont Public Utility Commission which are based on World Health Organization 

guidelines (i.e. an average of 45 dBA at night a residences). 

Given that the potential change in sound level is 1 dB or less, and that projected sound levels remain 

below 45 dBA, we believe the proposed project would not create an undue adverse impact. 

EDDIE DUNCAN, INCE Bd. Cert. 

Director 

Model Scenario
Highest Sound Level 

at the Fence Line

Highest Sound Level 

at a Residence

Existing ONAN 57 dBA 37 dBA

Existing ONAF 60 dBA 39 dBA

CLR 340 + ONAN (Typical Nighttime) 57 dBA 37 dBA

CLR 500 + ONAN (Typical Daytime) 57 dBA 37 dBA

CLR 1255 + ONAN (Maximum ONAN) 57 dBA 37 dBA

CLR 2092 + ONAF (Maximum Condition) 60 dBA 40 dBA
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FIGURE 3: MODEL RESULTS - EXISTING ONAN 
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FIGURE 4: MODEL RESULTS - EXISTING ONAF 
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FIGURE 5: MODEL RESULTS - CLR 340 A + EXISTING ONAN (TYPICAL NIGHTTIME CONDITION) 
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FIGURE 6: MODEL RESULTS - CLR 340 A + EXISTING ONAN (TYPICAL DAYTIME CONDITION) 
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FIGURE 7: MODEL RESULTS - CLR 1255 A + EXISTING ONAN (MAXIMUM ONAN CONDITION) 
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FIGURE 8: MODEL RESULTS - CLR 2092 A + EXISTING ONAF (MAXIMUM OPERATING CONDITION) 

 

 


