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GLOSSARY OF TERMS

Sound Pressure Level (SPL): a ratio of one sound pressure to a reference pressure (Lrer) of 20
MPa. Because of the dynamic range of the human ear, the ratio is calculated logarithmically by
20 |Og (L/Lref).

A-weighted Sound Pressure Level (dBA): Some frequencies of noise are more noticeable
than others. To compensate for this fact, different sound frequencies are weighted more.

Minimum Sound Level (Lmin): Minimum SPL or the lowest SPL measured over the time interval
using the A-weighted network and slow time weighting.

Maximum Sound Level (Lmax): Maximum SPL or the highest SPL measured over the time
interval the A-weighted network and slow time weighting.

Equivalent sound level (Leq): the true equivalent sound level measured over the run time. Leq
is the A-weighted steady sound level that contains the same total acoustical energy as the actual
fluctuating sound level.

Day Night Sound Level (Ldn): Representing the Day/Night sound level, this measurement is
a 24 —hour average sound level where 10 dB is added to all the readings that occur between 10
pm and 7 am. This is primarily used in community noise regulations where there is a 10 dB
“Penalty” for night time noise. Typically Ldn’s are measured using A weighting.

Community Noise Exposure Level (CNEL): The accumulated exposure to sound measured
in @ 24-hour sampling interval and artificially boosted during certain hours. For CNEL, samples
taken between 7 pm and 10 pm are boosted by 5 dB; samples taken between 10 pm and 7 am
are boosted by 10 dB.

Octave Band: An octave band is defined as a frequency band whose upper band-edge frequency
is twice the lower band frequency.

Third-Octave Band: A third-octave band is defined as a frequency band whose upper band-
edge frequency is 1.26 times the lower band frequency.

Response Time (F,S,1): The response time is a standardized exponential time weighting of the
input signal according to fast (F), slow (S) or impulse (I) time response relationships. Time
response can be described with a time constant. The time constants for fast, slow and impulse
responses are 1.0 seconds, 0.125 seconds and 0.35 milliseconds, respectively.
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EXECUTIVE SUMMARY

This noise study has been completed to determine the noise impacts associated with the
development of the proposed North Light Power (NLP) Granger Solar Project located on an
individual parcel of land with no additional lands affected to allow for the transport of power
generated two parcels totaling approximately 40 gross acres. The Project is located in the
unincorporated community of Valley Center in the northern portion of San Diego County, CA.

Operational Noise

Based on the empirical data, the manufacturers specifications and the distances to the property
lines the unshielded cumulative noise levels from the proposed transformers/inverters and tracker
motors were found to be below the most restrictive nighttime property line standard of 45 dBA
at the adjacent properties zoned A-70. No impacts are anticipated and no mitigation is required.

Panel washing is anticipated to occur approximately four times per year and would take
approximately 4 weeks to complete. Washing of the photovoltaic panels/arrays would be limited
during the daytime hours of 7am - 10pm. To reduce the noise level below the County’s most
restrictive 50 dBA threshold, the wash station would need to be located 65 feet from the nearest
residential property line. No direct or cumulative no impacts are anticipated with these noise
reduction measures.

Construction Noise

General Construction Noise

At a distance as close as 100 feet the point source noise attenuation from the grading activities and
the nearest property line is -6.0 dBA. This would result in an anticipated worst case eight-hour
average combined noise level of 74.3 dBA at the property line. During the installation of the PV
panels at a distance of 275 feet would result in a noise level of 74.9 dBA. The installation equipment
is anticipated to average more than 400 feet from the nearest property line. Given this and the
spatial separation of the equipment over the large site area, the noise levels of the grading and PV
panel installation are anticipated to comply with the County of San Diego’s 75 dBA standard at all
Project property lines.

Rock Drill/Blasting Noise

Additionally, the County Noise Ordinance Section 36.410, states that no person shall produce or
cause to be produced an impulsive noise that exceeds the maximum sound level shown of 82
dBA (at residential uses), when measured at the boundary line of the property where the noise
source is located or on any occupied property where the noise is received, for 25 percent of the
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minutes in the measurement period. To reduce the impulsive maximum noise levels from 94 dBA
to the County’s 82 dBA threshold, the rock drills would need to be located 200 feet from the
nearest occupied residential property line or only operate 25% of the hourly or daily duration (15
minutes of any hour and 2 hours of a 8 hour work day) when located within that distance.

In the event that the rock drills are staged within 200 feet of any occupied noise sensitive land use,
it is recommended that a specific mitigation plan based upon the location of the construction
equipment, topography and construction schedule be identified by a County certified acoustical
engineer. The mitigation plan would determine the height and location of a temporary barrier, if
one is necessary. The height of this noise barrier can range from 8 to 12 feet in height. The
mitigation plan can also limit the usage of the equipment (amount of time used and/or the location
in respect to the property line). Blasting operations must comply with the County’s Consolidated
Fire Code (2011) Section 3301.2 of the establishing permitting and notification procedures.

Pile Driving/Panel Installation Noise

To reduce the maximum noise level of 95 dBA to 82 dBA the pile driver would need to be located
215 feet from the nearest occupied residential property line or only operate 25% of the hourly or
daily duration (15 minutes of any hour and 2 hours of a 8 hour work day) when located within
that distance. Based on these noise reduction measures, duration and/or distance separation,
the impulsive noise levels are anticipated to be below the County’s most restrictive 82 dBA
threshold and no impacts are anticipated.

In the event that the pile drivers are staged within 215 feet of any occupied noise sensitive land use,
it is recommended that a specific mitigation plan based upon the location of the construction
equipment, topography and construction schedule be identified by a County certified acoustical
engineer. The mitigation plan would determine the height and location of a temporary barrier, if
one is necessary. The height of this noise barrier can range from 8 to 12 feet in height. The
mitigation plan can also limit the usage of the equipment (amount of time used and/or the location
in respect to the property line).

Vi
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1.0 INTRODUCTION

This noise study was completed to determine the noise impacts associated with the development
of the proposed NLP Valley Center Photovoltaic (PV) Solar Project. The Project is located at 33°15
02" N and 117° 01’ 22" W, near the community of Valley Center in northern San Diego County.
The proposed North Light Power (NLP) Granger Solar Project (proposed “Project”) site is located
in the community of Valley Center, California in north-central San Diego County. The subject site
is located just east of Mesa Crest Road with Avenida Annalie forming the southern boundary of
the property. The County Assessor Parcel Number (APN) is 129-162-07, and the property totals
approximately 40 acres. A general project vicinity map is shown in Figure 1-A.

1.1 Project Description

The Project requires approval from the County of San Diego for a Major Use Permit (MUP) for the
construction, operation, and maintenance of an unmanned PV Solar farm for the long-term
generation of solar-generated energy. The proposed PV solar facilities will be installed on
approximately 27-acres, which will encompass a portion of the approximate 40-acre property to
achieve the intended megawatt (MW) output. The undeveloped portion of the acreage will
generally remain in its present state upon implementation of the proposed project and is not part
of the major use permit authority.

The Project design will consist of PV solar panels mounted on a collection of single-axis tracking
(SAT) systems. The single axis system proposes solar panels aligned in rows that rotate to face
east in the morning and west in the afternoon hours, tracking the sun about a north/south axis
to maximize solar absorption. The project will require 24,000 cubic yards of grading. As a design
feature, the Project would include a system of 24’ all weather internal fire access roads and up
to an 8’ chain link fencing and perimeter landscape screening.

The inverter/transformer equipment pad would be approximately 16 feet wide by 33 feet long;
the switchgear pad would be approximately 7.5 feet wide by 7.5 feet long. The equipment
installed on the pads would measure a maximum of approximately 10 feet in height (above pad
elevation). The pad would each support two 1500 kilowatt (kW) inverters and one 3 megavolt
ampere (MVA) transformer. All inverter/transformer/switchgear structures would be constructed
of non-flammable materials (e.g. steel). The AC power from the inverter stations would be
transmitted via underground AC cable to the switchgear. The switchgear would contain breakers,
relays, and monitoring and metering equipment necessary to provide for the safe and efficient
transfer of power to SDG&E.

The point of interconnection (POI) for transmission purposes will occur at an existing utility pole
within the Mesa Crest Road right-of-way adjacent to the Project boundary. Energy generated by
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the Project would be delivered to the existing San Diego Gas & Electric (SDG&E) 12 kilovolt (kV)
distribution line from the Project site via overhead connection, with ultimate connection to the
Lilac Substation (69/12kV), located approximately 1.9 miles to the southwest of the property
along Gabler Drive. No offsite improvements to either the existing transmission lines or substation
are required or proposed. The project proposes access off of Mesa Crest Road.

The ultimate arrangement/number of PV solar panels, racking, inverter pads and structures, and
internal access driveways are shown on the MUP Plot Plan to illustrate the general configuration
of the proposed solar collection system; however, this layout is subject to modification at final
engineering design. The project site configuration and layout is provided in Figure 1-B.
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Figure 1-A: Project Vicinity Map
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Figure 1-B: Overall Project Layout
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1.2 Environmental Settings & Existing Conditions
a) Settings & Locations

The Project would consist of a PV solar generation project on a single parcel of land to allow for
the transport of the power generated to an existing SDG&E transmission line. The affected
County Assessor Parcel Number (APN) 129-162-07 totaling approximately 40 acres; however,
only a 27 acre portion of the subject parcel would be developed as part of the Project and under
the control of the MUP. The zoning for the Project parcel and all surrounding land uses is Rural
Residential (RR) or residential/agricultural (A-70).

b) Existing Noise Conditions

The subject site is located just east of Mesa Crest Road with Avenida Annalie forming the southern
boundary of the property Mesa Crest Road is an unclassified roadway in the County of San Diego’s
Circulation Element. Existing noise occurs mainly from infrequent vehicular traffic traveling on
nearby roadways.

1.3 Methodology

Noise is defined as unwanted or annoying sound which interferes with or disrupts normal
activities. Exposure to high noise levels has been demonstrated to cause hearing loss. The
individual human response to environmental noise is based on the sensitivity of that individual,
the type of noise that occurs and when the noise occurs.

Sound is measured on a logarithmic scale consisting of sound pressure levels known as a decibel
(dB). The sounds heard by humans typically do not consist of a single frequency but of a
broadband of frequencies having different sound pressure levels. The method for evaluating all
the frequencies of the sound is to apply an A-weighting to reflect how the human ear responds
to the different sound levels at different frequencies. The A-weighted sound level adequately
describes the instantaneous noise whereas the equivalent sound level depicted as Leq represents
a steady sound level containing the same total acoustical energy as the actual fluctuating sound
level over a given time interval.

The Community Noise Equivalent Level (CNEL) is the 24 hour A-weighted average for sound, with
corrections for evening and nighttime hours. The corrections require an addition of 5 decibels to
sound levels in the evening hours between 7 p.m. and 10 p.m. and an addition of 10 decibels to
sound levels at nighttime hours between 10 p.m. and 7 a.m. These additions are made to account
for the increased sensitivity during the evening and nighttime hours when sound appears louder.
Because mobile/traffic noise levels are calculated on a logarithmic scale, a doubling of the traffic
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noise or acoustical energy results in a noise level increase of 3 dBA. Therefore the doubling of
the traffic volume, without changing the vehicle speeds or mix ratio, results in a noise increase
of 3 dBA. Mobile noise levels radiant in an almost oblique fashion from the source and drop off
at a rate of 3 dBA for each doubling of distance under hard site conditions and at a rate of 4.5
dBA for soft site conditions. Hard site conditions consist of concrete, asphalt and hard pack dirt
while soft site conditions exist in areas having slight grade changes, landscaped areas and
vegetation. On the other hand, fixed/point sources radiate outward uniformly as it travels away
from the source. Their sound levels attenuate or drop off at a rate of 6 dBA for each doubling of
distance.

The most effective noise reduction methods consist of controlling the noise at the source, blocking

the noise transmission with barriers or relocating the receiver. Any or all of these methods could
be required to reduce noise levels to an acceptable level.
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2.0 OPERATIONAL ACTIVITIES

2.1 Guidelines for the Determination of Significance

Section 36.404 of the County of San Diego noise ordinance provides performance standards and
noise control guidelines for determining and mitigating non-transportation, or stationary, noise
source impacts to adjacent properties. The purpose of the noise ordinance is to protect, create
and maintain an environment free from noise that may jeopardize the health or welfare, or
degrade the quality of life. The County Noise Ordinance states that it shall be unlawful for any
person to cause or allow the creation of any noise to the extent that the one-hour average sound
level, at any point on or beyond the boundaries of the property exceeds the applicable limits
provided in Table 2-1.

Table 2-1: Sound Level Limits in Decibels (dBA)

APPLICABLE LIMIT ONE-
ZONE HOUR AVERAGE SOUND
LEVEL (DECIBELS)

R-S, R-D, R-R, R-MH, A-70, A-72,
S-80, S-81, S-87, 5-88, 5-90, $-92, | 7a.m. to 10 p.m. 50
R-V, and R-U Use Regulations with
a density of less than 11 dwelling 10p.m.to 7 a.m. 45
units per acre.
R-RO, R-C, R-M, C-30, S-86, R-V,
R-U and V5. Use Regulations with AL, 1640 Pt 8
a density of 11 or more dwelling
units per acre. 10pm.to7am. 50
S-94, V4, and all other commercial | 7 @.m. to 10 p.m. 60
Zones. 10 p.m. to 7 a.m. 55
V1, V2 7am.to7 p.m. 60
V1, V2 7pm to10p.m. 55
V1 10 p.m.to7 a.m. 55
V2 10pm to7am. 50

7am. to10 p.m. 70
V3

10pm.to7am. 65
M-50, M-52, M-54 Anytime 70
S$-82, M-58, and all other industrial .
Sones. Anytime 75

Source: County of San Diego Noise Ordinance Section 36.404

As stated above in Section 1, the Project and surrounding properties are zoned Rural Residential
(RR) and residential/agricultural (A-70). Section 36.404 of the Noise Ordinance sets a most
restrictive operational exterior noise limit for the RR and A-70 noise sensitive land uses of 50 dBA
Leq for daytime hours of 7 a.m. to 10 p.m. and 45 dBA Leq during the noise sensitive nighttime

7
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hours of 10 p.m. to 7 a.m. as shown in Table 2-1 above. Most of the Project components will
only operate during the daytime hours but a few may operate during nighttime or early morning
hours and therefore the most restrictive and conservative approach is to apply the 45 dBA Leq
nighttime standard at the property lines.

2.2 Potential Operational Noise Impacts

This section examines the potential stationary noise source impacts associated with the operation
of the proposed Project. Specifically, noise levels from the proposed transformers, inverters and
project maintenance. The electrical current is then transferred to the inverters, which convert
the Direct Current (DC) produced by the PV panels into Alternating Current (AC). A pad-mounted
transformer next to the inverter would increase the voltage and send it through underground
gathering lines to connect to existing distribution lines.

The Project proposes the installation of a small-scale, above ground structures that would be
located within the solar panel fields, near the center sections of the site where needed, to shade
inverter/distributor transformers and switching gear. The location will house three commercial
solar PV inverters and one of the smaller transformers necessary to increase the voltage. The
proposed inverter/transformer pad locations for the site can be seen in Figure 2-A on the following
page. The solar racking system will be equipped with a tracker motor to rotate the PV panels.
The project is not proposing any back-up generators. Additionally, an operation and maintenance
contractor would wash the panels twice each year using a four-man crew.

2.2.1 Operational Equipment Noise Levels On-site

Energy generated by the Project would be delivered to an existing distribution line along Gabler
Drive. Connection would be made from the Project to the Point of Interconnect and no substation
is needed or proposed. The Project is proposing small-scaled transformers as part of the proposed
inverter / transformer sites. The proposed transformers have an unshielded noise rating of less
than 60 dBA at 5 feet (Source. National Electric Manufactures Association (NEMA) Publication No.
TR 1-1993).

There will be three AE 500 NX inverters along with each small transformer. The proposed 500
KW Solar PV Inverters have unshielded noise rating of 65.4 dBA at 3 meters (10 feet) (Source:
Advanced Energy Industries, 2008). The array tracker motors were found to have a cumulative
noise level of 39 dBA at a distance of 100 feet (Source: Nellis Solar Power Plant Noise
Measurements - JBA Consulting Engineers, 2010). The NEMA test results for the transformers,
the proposed inverters manufacturer’s specifications and the array tracker noise findings letter
are provided as Attachment A of this report.
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Figure 2-A: Proposed Equipment Location
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measures will be required. The location and relationship to the property lines based on the site

The worst case property line noise levels will occur to the west where a transformer and three
AE 500 NX inverters are located 445 feet from the respective property line which are zoned RR
and have a nighttime property line standard of 45 dBA. The remainder of the property lines are
at least 600 feet from the transformers and invertors. The worst case scenario is analyzed below

to determine if impacts would occur and if additional analysis is warranted and

configuration is shown in Figure 2
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The noise levels from the proposed tracker motors and blowers combined was found to be 38.0
dBA at 50 feet based on empirical data collected by AECOM on September 30, 2011. This noise
level would be the hourly level if the equipment were to operate for an entire hour. However,
the required operation time of the tracker motor is anticipated to operate only 15-20 minutes of
any given hour. To be conservative, if the equipment were to operate for half an hour, then the
hourly combined level of 38.0 dBA Leq for continuous operation would be reduced to 35.0 dBA
Leqg. Therefore, an hourly noise level of 35.0 dBA Leq was utilized.

To determine the cumulative noise levels of multiple trackers, the distances of an array of the 16
closest units at a common point, were measured and the noise levels were propagated to that
common point. Based on the spacing of the units, at a distance over 200 feet of more away and
the noise level would drop 12 dBA Leq and would not cumulatively add to the overall noise levels.
The noise levels of 60 dBA for the transformers and 65.4 dBA for the three inverters were
propagated out to the property line. All the noise producing equipment was cumulatively
combined without any shielding. The results of the propagated noise levels to the nearest property
line are shown in Table 2-2.

Table 2-2: Operational Noise Levels — Nearest Property Line

. Distance to Nmsg Resultant
. Cumulative Reduction .
Noise Level . X Nearest Noise Level @
Source 1 Quantity Noise Level - due to -
(dBA) Property Line - Property Line
(dBA) (Feet) distance )
(dBA)
Transformer 60.0 1 60.0 445 -39.0 21.0
Inverter 65.4 3 70.2 445 -33.0 37.2
Tracker Motors 35.0 16 47.0 80 -4.1 43.0
Cumulative Noise Level @ Property Line (dBA) 44.0
1 Noise data provided as an attachment to this report

2.2.2 Panel Washing Operational Noise Levels On-site

Panel Washing Operational Noise Levels On-site

Periodic washing of the solar panels would be achieved using the truck or trailer mounted Wash
Station equipped with a small 4-6 HP motor. Panel washing is anticipated to occur approximately
four times per year and would take approximately 4 weeks to complete. Washing of the
photovoltaic panels/arrays would generally occur during the daytime hours of 7am -10pm. During
panel/array washing times, the project power system would still be operational (i.e., inverters
and transformers operating). Therefore, the panel washing activity is addressed cumulatively with
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other operational noise sources. Section 36.404 of the Noise Ordinance sets a most restrictive
operational exterior noise limit for the noise sensitive land uses of 50 dBA Leq for daytime hours
of 7 a.m. to 10 p.m. Therefore the most restrictive 50 dBA Leq standard was applied at the
property lines.

Noise exposure from the proposed operation of the solar panel wash station was found to have
a reference maximum sound power level of 99 dB. This would equate to a sound pressure level
of 67 dBA at 9 feet (Source: Honda Engines, 2011). To reduce the noise level of 67 dBA to the
County’s most restrictive 50 dBA threshold the wash station would need to be located 65 feet
from the nearest residential property line. At a distance of 65 feet, the panel washing would
result in and property line noise level of 49.8 dBA. Cumulatively, the panel washing noise level
combined with the transformer and inverter noise levels (as shown in Table 2-2 above) would
result in and overall cumulative noise level of 50.3 dBA. Since the panel washing operations will
be limited to the daytime hours of 7 a.m. to 10 p.m. no impacts are anticipated.

2.3 Conclusions

Based on the empirical data, the manufacturers specifications and the distances to the property
lines the unshielded cumulative noise levels from the proposed transformers/inverters and tracker
motors were found to be below the most restrictive nighttime property line standard of 45 dBA
at the adjacent properties zoned A-70. No impacts are anticipated and no mitigation is required.

Panel washing is anticipated to occur approximately four times per year and would take
approximately 4 weeks to complete. Washing of the photovoltaic panels/arrays would be limited
during the daytime hours of 7am - 10pm. To reduce the noise level below the County’s most
restrictive 50 dBA threshold, the wash station would need to be located 65 feet from the nearest
residential property line. No direct or cumulative no impacts are anticipated with these noise
reduction measures.
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3.0 CONSTRUCTION ACTIVITIES

3.1 Guidelines for the Determination of Significance

Construction Noise: Noise generated by construction activities related to the project will exceed
the standards listed in San Diego County Code Sections as follows.

SEC. 36.408: HOURS OF OPERATION OF CONSTRUCTION EQUIPMENT

Except for emergency work, it shall be unlawful for any person to operate or cause to be operated,
construction equipment:

a. Between 7 p.m. and 7 a.m.

b. On a Sunday or a holiday. For purposes of this section, a holiday means January 1st, the last Monday
in May, July 4th, the first Monday in September, December 25th and any day appointed by the President
as a special national holiday or the Governor of the State as a special State holiday. A person may,
however, operate construction equipment on a Sunday or holiday between the hours of 10 a.m. and 5
p.m. at the person's residence or for the purpose of constructing a residence for himself or herself,
provided that the operation of construction equipment is not carried out for financial consideration or
other consideration of any kind and does not violate the limitations in sections 36.409 and 36.410.

SEC. 36.409: SOUND LEVEL LIMITATIONS ON CONSTRUCTION EQUIPMENT

Except for emergency work, it shall be unlawful for any person to operate construction equipment
or cause construction equipment to be operated, that exceeds an average sound level of 75
decibels for an eight-hour period, between 7 a.m. and 7 p.m., when measured at the boundary
line of the property where the noise source is located or on any occupied property where the
noise is being received.

SEC. 36.410: SOUND LEVEL LIMITATIONS ON IMPULSIVE NOISE

In addition to the general limitations on sound levels in section 36.404 and the limitations on
construction equipment in section 36.409, the following additional sound level limitations shall

apply:

(a) Except for emergency work or work on a public road project, no person shall produce or cause to be
produced an impulsive noise that exceeds the maximum sound level shown in Table 36.410A (provided
below), when measured at the boundary line of the property where the noise source is located or on
any occupied property where the noise is received, for 25 percent of the minutes in the measurement
period, as described in subsection (c) below. The maximum sound level depends on the use being
made of the occupied property. The uses in Table 36.410A are as described in the County Zoning
Ordinance.
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TABLE 36.410A: MAXIMUM SOUND LEVEL (IMPULSIVE) MEASURED AT OCCUPIED
PROPERTY IN DECIBELS (dBA)

OCCUPIED PROPERTY USE DECIBELS (dBA)
Residential, village zoning or civic use 82
Agricultural, commercial or industrial use 85

(b) Except for emergency work, no person working on a public road project shall produce or cause to be
produced an impulsive noise that exceeds the maximum sound level shown in Table 36.410B, when
measured at the boundary line of the property where the noise source is located or on any occupied
property where the noise is received, for 25 percent of the minutes in the measurement period, as
described in subsection (c) below. The maximum sound level depends on the use being made of the
occupied property. The uses in Table 36.410B are as described in the County Zoning Ordinance.

TABLE 36.410B: MAXIMUM SOUND LEVEL (IMPULSIVE) MEASURED AT OCCUPIED
PROPERTY IN DECIBELS (dBA) FOR PUBLIC ROAD PROJECTS

OCCUPIED PROPERTY USE dB(A)
Residential, village zoning or civic use 85
Agricultural, commercial or industrial use 90

(c) The minimum measurement period for any measurements conducted under this section shall be one
hour. During the measurement period a measurement shall be conducted every minute from a fixed
location on an occupied property. The measurements shall measure the maximum sound level during
each minute of the measurement period. If the sound level caused by construction equipment or the
producer of the impulsive noise exceeds the maximum sound level for any portion of any minute, it will
be deemed that the maximum sound level was exceeded during that minute.

3.2 Potential Construction Noise Impacts

Construction noise represents a short-term impact on the ambient noise levels. Noise generated by
construction equipment includes haul trucks, water trucks, graders, dozers, loaders and scrapers can
reach relatively high levels. Grading activities typically represent one of the highest potential sources
for noise impacts and limited grading will be necessary for this project. The most effective method
of controlling construction noise is through local control of construction hours and by limiting the
hours of construction to normal weekday working hours.

14
Ldn Consulting, Inc. 10/18/15 1527-08 NLP Granger Solar Noise Report



The U.S. Environmental Protection Agency (U.S. EPA) has compiled data regarding the noise
generating characteristics of specific types of construction equipment. Noise levels generated by
heavy construction equipment at a distance of 50 feet can range from 60 dBA for a small tractor up
to 100 dBA for rock breakers. However, these noise levels diminish rapidly with distance from the
construction site at a rate of approximately 6 dBA per doubling of distance. For example, a noise
level of 87 dBA measured at 50 feet from the noise source would be reduced to 81 dBA at 100 feet
from the source and be further reduced to 75 dBA at 200 feet from the source.

Using a point-source noise prediction model, calculations of the expected construction noise impacts
were completed. The essential model input data for these performance equations include the source
levels of each type of equipment, relative source to receiver horizontal and vertical separations, the
amount of time the equipment is operating in a given day, also referred to as the duty-cycle and any
transmission loss from topography or barriers. To determine the worst-case noise levels for the
grading operations no topographic attenuation, duty-cycle reductions or barrier reductions were
utilized. According to the project applicant, the project site will be grubbed to remove vegetation
and compacted in one phase followed by the installation of the PV panels in one phase. Project
construction activities could also include blasting that would require two rock drills. The grading
and subsequent installation of the PV panels is discussed separately below.

Grading

The clearing operation may utilize a total of up to two loaders/backhoes, a dozer, a grader and a
single water truck. This is more construction equipment than is anticipated to be needed during
site preparation and installation. This list was analyzed to be overly conservative and provide a
worse case assessment. The noise levels utilized in this analysis are based upon the conservative
list of equipment as shown in Table 3-1 below. Most of the construction activities will consist of
clearing and grubbing the site for the preparation of the PV panels. The equipment is anticipated
to be spread out over the entire site with some equipment potentially operating at or near the
property line while the rest of the equipment may be located more than 600 feet from the same
property line. This would result in an acoustical center for the grading operation at approximately
300 feet from the nearest property line.

As can be seen in Table 3-1, if all the equipment was operating in the same location, which is not
physically possible, at a distance as close as 100 feet from the nearest property line the point source
noise attenuation from construction activities is -6.0 dBA. This would result in an anticipated worst
case eight-hour average combined noise level of 74.3 dBA at the property line. Given this and the
spatial separation of the equipment, the noise levels will comply with the County of San Diego’s 75
dBA standard at all Project property lines. The project will not be conducting any offsite construction,
all improvements are located within the site and adjacent right of way.
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Table 3-1: Site Preparation Noise Levels

ConsFruction Sueiiy Duty Cycle Source Level @ Cumulative Noise Level @
Equipment (Hours/Day) 50-Feet (dBA) 50-Feet (dBA Leg-8h)
Grader 1 8 74 74.0
Water Truck 1 8 70 70.0
Dozer 1 8 75 75.0
Loader/Tractor 2 8 73 76.0
Cumulative Levels @ 50 Feet (dBA) 80.3
Distance To Property Line 100
Noise Reduction Due To Distance -6.0
NEAREST PROPERTY LINE NOISE LEVEL 74.3
Blasting

Areas of the project site that require deeper cuts and where the native material is not easily ripable
(graded) may require blasting and the use of rock drills. The primary noise sources associated with
blasting activities would come from the pre-blast rock drilling operations to set the charges. The
two rock drills would be moved around the site on an as needed basis dependent upon the site
characteristics. The use of two rock drills would occur independently of all other proposed
equipment. The drilling and blasting operation would occur then the grading equipment would
relocate or remove the debris. To determine the worst-case noise levels from the drilling operations
both rock drills were placed in the same location on the site, which is not physically possible. The
cumulative noise level from the equipment would be 88.0 dBA at 50 feet. Utilizing a 6 dBA reduction
per doubling of distance, at distances of 225 feet from any property line, the noise levels will comply
with the County of San Diego’s 75 dBA standard as shown in Table 3-2.

Table 3-2: Construction Noise Levels from Rock Drills

Cumulative Noise Level

Construction G Source Level @ Duty Cycle @ 50 Feet
Equipment Y 50 Feet (dBA) (Hours/Day)

(dBA)

Rock Drill 2 85 8 88.0
Noise Reduction Needed To Comply -13.0

Distance Required to Reduce Noise Levels 225

NEAREST PROPERTY LINE NOISE LEVEL 75.0
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Rock drilling and blasting will occur on an as-needed basis on site. In the event that the rock drills
are staged within 225 feet of any occupied noise sensitive land use, it is recommended that a specific
rock drill blasting mitigation plan based upon the location of the construction equipment, topography
and construction schedule be identified by a County certified acoustical engineer. If impacts are
anticipated, a mitigation plan should be developed that may include a temporary noise barrier along
any property line where the impacts could occur. The mitigation plan would determine the height
and location of a temporary barrier, if one is necessary. The height of this noise barrier can range
from 8 to 12 feet in height. The proposed noise barrier will need to be of solid non-gapping material
to adequately reduce construction noise levels below the County’s threshold. The mitigation plan
can also incorporate the usage of the equipment (amount of time used and/or the location in respect
to the property line). Blasting operations must comply with the County’s Consolidated Fire Code
(2011) Section 3301.2 of the establishing permitting and notification procedures.

Additionally, the County Noise Ordinance Section 36.410, states that except for emergency work
or work on a public road project, no person shall produce or cause to be produced an impulsive
noise that exceeds the maximum sound level shown of 82 dBA (at residential uses), when
measured at the boundary line of the property where the noise source is located or on any
occupied property where the noise is received, for 25 percent of the minutes in the measurement
period. The maximum sound level and uses are shown above in Table 36.410A as described in
the County Zoning Ordinance.

The rock drills that will be utilized can produce impulsive noise. Based upon normal procedures the
two rock drills are anticipated to be separated but working in the same area on the site. Rock
drills can produce maximum noise levels (Lmax) of 87-91 dBA at a distance of 50 feet based on
the orientation of the equipment (Source: Rancho Cielo Rock Drill Measurements, Ldn Consulting
March 2011). Typically, a rock drill is not continuously operating at full power; this is referred to
as the usage factor. The usage factor is the percentage of time that a piece of construction
equipment is operating at full power. Since the maximum noise level from a rock drive exceeds
the County’s maximum noise level threshold of 82 dBA the following recommendations are
presented. To reduce the maximum noise level of 94 dBA (cumulative noise level from both rock
drills) to 82 dBA the rock drills would need to be located 200 feet from the nearest occupied
residential property line or only operate 25% of the hourly or daily duration (15 minutes of any
hour and 2 hours of a 8 hour work day) when located within that distance.

The properties adjacent to the Project all have legal dwelling units and therefore are protected
under Sections 36.409 and 36.410. The nearest occupied residential dwelling unit to the Project
site is to the north. The distances from the main construction activities and the location of the
225 foot reduced rock drill usage set back can be seen in Figure 3-A below. At the distances
shown, the construction related noise levels would be below the Section 36.409 75 dBA standard
and the 82 dBA impulsive threshold of Section 36.410 with the noise reduction measures.
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Figure 3-A: Construction Activities and Setbacks
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Panel Installation

The installation of the PV panels will utilize a total of two small pile drivers to install the panel stands,
two mobile cranes to move the PV panel in position and two pneumatic tools to secure the panels
to the stands. The noise levels utilized in this analysis based upon the anticipated list of equipment
are shown in Table 3-3. Based upon normal installation procedures the equipment is anticipated
to be spread out over the entire site with pile driving occurring first and then the installation of
the PV panels with a crane and pneumatic tool. Some equipment may be operating at a distance
of 80-120 feet from the property line while the rest of the equipment may be located over 600
feet from the other equipment and same property line. This would result in an acoustical center
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from the installation operations of at least 400 feet to the nearest property line around the
perimeter of the site. The distance to the property lines would increase as the interior panels are
installed and the noise levels would decrease due to distance.

Table 3-3: PV Panel Installation Noise Levels

Cons'truction Sueiiy Duty Cycle Source Level @ Cumulative Noise Level @
Equipment (Hours/Day) 50-Feet (dBA) 50-Feet (dBA Leg-8h)

Pneumatic Tool 2 8 82 85.0
Mobile Crane 2 8 78 81.0
Pile Driver 2 8 84 87.0
Cumulative Levels @ 50 Feet (dBA) 89.8
Distance To Property Line 275
Noise Reduction Due To Distance -14.8
NEAREST PROPERTY LINE NOISE LEVEL 74.9

As can be seen in Table 3-3, if all the equipment was operating in the same location, which is not
physically possible, at a distance as close as 275 feet from the nearest property line the point source
noise attenuation from construction activities is -14.8 dBA. This would result in an anticipated worst
case eight-hour average combined noise level of 74.9 dBA at the property line. Given this and the
spatial separation of the equipment, the noise levels will comply with the County of San Diego’s 75
dBA standard at all Project property lines.

The installation of the PV panels will utilize a total of two small pile drivers to install the panel stands
that could produce impulsive noise. Based upon normal installation procedures the two pile drivers
are anticipated to be separated on the site. A single pile driver would be operating at a distance
of 50 feet from the property line for a short time to install a single panel stand. The pile driver
would then move further from the property line to set another panel stand and continue is this
fashion. Each panel stand installation process is only anticipated to last 5 minutes or less.

Pile drivers can produce maximum noise levels (Lmax) of 95 dBA at a distance of 50 feet when
the drive head is operating (Source: Central Artery/Tunnel (CA/T) project in Boston,
Massachusetts). Typically, a pile drive is not continuously operating at full power; this is referred
to as the usage factor. The usage factor is the percentage of time during a construction noise
operation that a piece of construction equipment is operating at full power. Based on empirical
data collected CA/T project which was used to develop the Road Construction Noise Model
(RCNM), a pile driver has a usage factor of 20%. Since the maximum noise level from a pile
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driver exceeds the County’s maximum noise level threshold of 82 dBA the following
recommendations are presented.

To reduce the maximum noise level of 95 dBA to 82 dBA the pile driver would need to be located
215 feet from the nearest occupied residential property line or only operate 25% of the hourly or
daily duration (15 minutes of any hour and 2 hours of a 8 hour work day) when located within
that distance. Based on these noise reduction measures, duration and/or distance separation,
the impulsive noise levels are anticipated to be below the County’s most restrictive 82 dBA
threshold and no impacts are anticipated.

The properties adjacent to the Project all have legal dwelling units and therefore are protected
under Sections 36.409 and 36.410. The nearest occupied residential dwelling unit to the Project
site is to the north. The distances from the main construction activities and the location of the
215 foot reduced pile driver usage set back can be seen in Figure 3-B below. At the distances
shown, the construction related noise levels would be below the Section 36.409 75 dBA standard
and the 82 dBA impulsive threshold of Section 36.410 with the noise reduction measures.
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Figure 3-B: Panel Installation Activities and Setbacks
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3.3 Construction Conclusions

General Construction Noise

At a distance as close as 100 feet the point source noise attenuation from the grading activities and
the nearest property line is -6.0 dBA. This would result in an anticipated worst case eight-hour
average combined noise level of 74.3 dBA at the property line. During the installation of the PV
panels at a distance of 275 feet would result in a noise level of 74.9 dBA. The installation equipment
is anticipated to average more than 400 feet from the nearest property line. Given this and the
spatial separation of the equipment over the large site area, the noise levels of the grading and PV
panel installation are anticipated to comply with the County of San Diego’s 75 dBA standard at all
Project property lines.

Rock Drill/Blasting Noise

Additionally, the County Noise Ordinance Section 36.410, states that no person shall produce or
cause to be produced an impulsive noise that exceeds the maximum sound level shown of 82
dBA (at residential uses), when measured at the boundary line of the property where the noise
source is located or on any occupied property where the noise is received, for 25 percent of the
minutes in the measurement period. To reduce the impulsive maximum noise levels from 94 dBA
to the County’s 82 dBA threshold, the rock drills would need to be located 200 feet from the
nearest occupied residential property line or only operate 25% of the hourly or daily duration (15
minutes of any hour and 2 hours of a 8 hour work day) when located within that distance.

In the event that the rock drills are staged within 225 feet of any occupied noise sensitive land use,
it is recommended that a specific mitigation plan based upon the location of the construction
equipment, topography and construction schedule be identified by a County certified acoustical
engineer. The mitigation plan would determine the height and location of a temporary barrier, if
one is necessary. The height of this noise barrier can range from 8 to 12 feet in height. The
mitigation plan can also limit the usage of the equipment (amount of time used and/or the location
in respect to the property line). Blasting operations must comply with the County’s Consolidated
Fire Code (2011) Section 3301.2 of the establishing permitting and notification procedures.

Pile Driving/Panel Installation Noise

To reduce the maximum noise level of 95 dBA to 82 dBA the pile driver would need to be located
215 feet from the nearest occupied residential property line or only operate 25% of the hourly or
daily duration (15 minutes of any hour and 2 hours of a 8 hour work day) when located within
that distance. Based on these noise reduction measures, duration and/or distance separation,
the impulsive noise levels are anticipated to be below the County’s most restrictive 82 dBA
threshold and no impacts are anticipated.
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In the event that the pile drivers are staged within 215 feet of any occupied noise sensitive land use,
it is recommended that a specific mitigation plan based upon the location of the construction
equipment, topography and construction schedule be identified by a County certified acoustical
engineer. The mitigation plan would determine the height and location of a temporary barrier, if
one is necessary. The height of this noise barrier can range from 8 to 12 feet in height. The
mitigation plan can also limit the usage of the equipment (amount of time used and/or the location
in respect to the property line).
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4.0 SUMMARY OF PROJECT IMPACTS. MITIGATION & CONCLUSIONS

Operational Noise Analysis

Based on the empirical data, the manufacturers specifications and the distances to the
property lines the unshielded cumulative noise levels from the proposed
transformers/inverters and tracker motors were found to be below the most restrictive
nighttime property line standard of 45 dBA at the adjacent properties zoned A-70. No impacts
are anticipated and no mitigation is required.

Panel washing is anticipated to occur approximately four times per year and would take
approximately 4 weeks to complete. Washing of the photovoltaic panels/arrays would be
limited during the daytime hours of 7am - 10pm. To reduce the noise level below the County’s
most restrictive 50 dBA threshold, the wash station would need to be located 65 feet from
the nearest residential property line. No direct or cumulative no impacts are anticipated with
these noise reduction measures.

Construction Noise Analysis

General Construction Noise

At a distance as close as 100 feet the point source noise attenuation from the grading activities
and the nearest property line is -6.0 dBA. This would result in an anticipated worst case eight-
hour average combined noise level of 74.3 dBA at the property line. During the installation of
the PV panels at a distance of 275 feet would result in a noise level of 74.9 dBA. The installation
equipment is anticipated to average more than 400 feet from the nearest property line. Given
this and the spatial separation of the equipment over the large site area, the noise levels of the
grading and PV panel installation are anticipated to comply with the County of San Diego’s 75
dBA standard at all Project property lines.

Rock Drill/Blasting Noise

Additionally, the County Noise Ordinance Section 36.410, states that no person shall produce
or cause to be produced an impulsive noise that exceeds the maximum sound level shown of
82 dBA (at residential uses), when measured at the boundary line of the property where the
noise source is located or on any occupied property where the noise is received, for 25 percent
of the minutes in the measurement period. To reduce the impulsive maximum noise levels
from 94 dBA to the County’s 82 dBA threshold, the rock drills would need to be located 200
feet from the nearest occupied residential property line or only operate 25% of the hourly or
daily duration (15 minutes of any hour and 2 hours of a 8 hour work day) when located within
that distance.
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In the event that the rock drills are staged within 200 feet of any occupied noise sensitive land
use, it is recommended that a specific mitigation plan based upon the location of the construction
equipment, topography and construction schedule be identified by a County certified acoustical
engineer. The mitigation plan would determine the height and location of a temporary barrier,
if one is necessary. The height of this noise barrier can range from 8 to 12 feet in height. The
mitigation plan can also limit the usage of the equipment (amount of time used and/or the
location in respect to the property line). Blasting operations must comply with the County’s
Consolidated Fire Code (2011) Section 3301.2 of the establishing permitting and notification
procedures.

Pile Driving/Panel Installation Noise

To reduce the maximum noise level of 95 dBA to 82 dBA the pile driver would need to be
located 215 feet from the nearest occupied residential property line or only operate 25% of
the hourly or daily duration (15 minutes of any hour and 2 hours of a 8 hour work day) when
located within that distance. Based on these noise reduction measures, duration and/or
distance separation, the impulsive noise levels are anticipated to be below the County’s most
restrictive 82 dBA threshold and no impacts are anticipated.

In the event that the pile drivers are staged within 215 feet of any occupied noise sensitive land
use, it is recommended that a specific mitigation plan based upon the location of the construction
equipment, topography and construction schedule be identified by a County certified acoustical
engineer. The mitigation plan would determine the height and location of a temporary barrier,
if one is necessary. The height of this noise barrier can range from 8 to 12 feet in height. The
mitigation plan can also limit the usage of the equipment (amount of time used and/or the
location in respect to the property line).
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5.0 CERTIFICATIONS

The contents of this report represent an accurate depiction of the existing and future acoustical
environment and impacts within the proposed NLP Granger Solar Project. The report was prepared
by Jeremy Louden; a County approved CEQA Consultant for Acoustics.

DRAFT
Jeremy Louden, Principal Date October 18, 2015
Ldn Consulting, Inc.
760-473-1253
jlouden@ldnconsulting.net
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ATTACHMENT A

NOISE SPECIFICATIONS AND NOISE DATA
(Transformers and Inverters)



NEMA Standards Publication No. TR 1-1993 (R2000)

Transformers, Regulators and Reactors

Published by:

National Electrical Manufacturers Association
1300 North 17th Street, Suite 1847
Rosslyn, VA 22209

© Copyright 2000 by the National Electrical Manufacturers Association. All rights including
translation into other languages, reserved under the Universal Copyright Convention, the Berne
Convention for the Protection of Literary and Artistic Works, and the International and Pan
American Copyright Conventions.
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FOREWORD

The standards appearing in this publication have been developed by the Transformer Section and
have been approved for publication by the National Electrical Manufacturers Association. They are
used by the electrical industry to promole production economies and Lo assist users in the proper selec-
tion of ransformers,

The Transformer Section is working actively with the American National Standards Committee,
C57, on Transformers, Regulators and Reactors, in the development, correlation and maintenance of na-
tional standards for transformers. This Committee operates under the procedures of the American Na-
tional Standards Institute (ANSI).

It is the policy of the NEMA Transformer Section to remove material from the NEMA Standards
Publication as it is adopted and published in the American National Standard C57 series. The NEMA
Standards Publication for Transformers, Regulators and Reactors references these and other American
National Standards applying to transformers, and is intended to supplement, without duplication, the
American National Standards.

The NEMA Standards Publication for Transformers, Regulators and Reactors contains provision for
the following:

a. @anﬁapr National Standards adoptcd by reference and applicable exceptions approved by
,if any.

b. NEMA Official Standards Proposals. These are official drafts of proposed standards devel-
oped within NEMA or in cooperation with other interested organizations, for consideration
by ANSIL. They have a maximum life of five years, during which time they may be approved
as American National Standards or adopted as NEMA Standards, or rescinded.

¢.  Manufacturing Standards. These are NEMA Standards which are primarily of interest to the
manufacturers of transformers and which are not yet included in an American National
Standard.

d. Standards Which Are Controversial. These are NEMA Standards, on which there is a differ-
ence of opinion within Commitice C57. The NEMA version will be included in the NEMA
Standards Publication until such time as the differences between ANSI and NEMA are re-
solved.

NEMA Standards Publications are subject to periodic review and take into consideration user input.
They are being revised constantly to meet changing economic conditions and technical progress. Users
should secure latest editions, Proposed or recommended revisions should be submitted to:

Vice President, Engineering Department
National Electrical Manufacturers Association
2101 L Street, N.W.

Washington, D.C. 20037-1526

SCOPE

This publication provides a list of all ANSI C57 Standards that have been approved by NE_.MA. In ad-
dition it includes certain NEMA Standard test methods, test codes, properties, eic., of liquid-immersed
transformers, regulators, and reactors that are not American National Standards.
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PART 0
GENERAL

The following American National Standards have been approved as NEMA Standards and should be inserted in this

Part 0:

ANSI/IEEE C57.12.00-1988
Transformers

ANSI/IEEE C57.12.01-1989

ANSI C57.12.10-1988

General Requirements for Liquid-Immersed Distribution, Power and Regulating

General Requirements for Dry Type Power and Distribution Transformers
Requirementis for Transformers 230,000 volts and below, 833/958-8333110417

kVA single-phase 750/1862-60,000/180,000/100,000 kVA three phase, including

supplemenis
ANSI C57.12.70-1993

ANSI/IEEE C57.12.90-1993

Terminal Markings and Connections for Distribution and Power Transformers
Test Code for Liquid-immersed Distribution, Power & Regulating Transformers

and Guide for Short-Circuit Testing of Distribution & Power Transformers

ANSIIEEE C57.19.00-1992
ANSI/IEEE C57.19.01-1992

Bushings
ANSI/IEEE C57.92-1992

General Requirements and Tes! Procedure for Qutdoor Apparaius Bushings
Standard Performance Characteristics & Dimensions for Outdoor Apparatus

Guide for Loading Mineral-oil-immersed Power Transformers up to and including

100 MVA with 55C or 65C Average Winding Rise

The NEMA Standards TR 1-0.01 through TR 1-0.09 on the following pages (sec Part 0 Pages 1-9) also apply generally

to transformers.

0.01 PREFERRED VOLTAGE RATINGS

Preferred system voltages and corresponding trans-
former vollage ratings are given in the American Na-
tional Standard for Electric Power Systems and Equip-
ment--Voltage Ratings (60 Hz), C84.1-1989. It is rec-
ommended that these ratings be used as a guide in the
purchase and operation of transformers.

0.02 FORCED-AIR (FA) AND FORCED-OIL
(FOA) RATINGS

Under the conditions of par. 5.11 of American Na-
tional Standard ANSI/IEEE C57.12.00-1988, the rela-
tionship between seif-cooled ratings and forced-air-
cooled or forced-oil-cooled ratings shall be in accordance
with Table 0-1.

Table 0-1
FORCED-AIR AND FORCED-OIL RATINGS RELATIONSHIPS

Self-cooled Ratings* (kVA)

Percent of Sddf-Cooled Ratings
With Auxiliary Cooling

Class Single Phase Three Phase First Stage Seccond Stage
OAJFA 501-2499 501-2499 115 -
OAFA 2500-9999 2500-11999 125 -
OAFA 10000 and above 12000 and above 133-1/3 -
OA/FA/FA 10000 and above 12000 and above 133-173 166-2/3
OA/FA/FOA 10000 and above 12000 and above 133-173 166-2/3
OA/FOA/FOA 10000 and above 12000 and above 133-173 166-2/3

*In the case of multi-winding transformers or autotransformers, the rauings given are the cquivalent two-winding ratings.
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PERFORMANCE

0.03 RADIO INFLUENCE VOLTAGE LEVELS

The following values apply to liquid-filled transform-
ers. They do not apply to load tap changing during
switching or to operation of auxiliary relays and control
swiltches.

0.03.1 Distribution Transformers

Radio influence voltage levels for distribution trans-
formers, for systems rated 69 kV and less, shall not
exceed 100 microvolts when measured in accordance
with Section 7.01. The test voltage shall be the line-to-
neutral voliage corresponding to 110 percent excitation
of the transformer. This will be the coil voliage for wye
connections and 1/3 times the coil voltage for dclia
connections.

0.04 POWER FACTOR OF INSULATION OF
OIL-IMMERSED TRANSFORMERS

While the real significance which can be attached to
the power factor of oil-immersed transformers is still a
matter of opinion, experience has shown that power
factor is helpful in assessing the probable conditions of
the insulation when good judgement is used.

The proper interpretation of power factor of oil-im-
mersed transformers is being given carcful atiention by
manufacturers in connection with the problems of (1)
selecting insulating materials, (2) sealing, and (3) proc-
essing the transformers. However, it is the comparative
values which are guides for the successful solution for
these problems rather than an absolute value of power
factor.

The generally accepted factory lests for proving the
insulation level are the prescribed low-frequency tests
and impulse tests given in the American National Stand-
ard C57.12.90-1993.

When required, a factory power-factor test can be

made, and this measurement will be of value for compari-
son with field power-factor measurements to asscss the

probable condition of the insulation. It is not feasible to
establish standard power-factor values for oil-immersed
transformers because:

a. Experience has definitely proved that litte or no
relation exists between power factor and the
ability of the transformer to withstand the pre-
scribed dielectric tests.

b. Experience has definitely proved that the vari-
ation in power factor with temperature is sub-
stantial and erratic so that no single correction
curve will fit all cases.

When a factory power-factor measurement of a trans-
former is required, the measurcment should be made with
the insulation at room temperature, preferably at or close
10 20°C.

0.05 AUDIBLE SOUND LEVELS

Transformers shall be so designed that the average
sound level will not excecd the values given in Tables
0-2 through 0-4 when measured at the factory in accord-
ance with the conditions outlined in ANSI/IEEE
C57.12.90-1993.

The guaranteed sound levels should continue to be per
Tables 0-2 through 0-4 until such time as enough data on
measured noisc power levels becomes available.

Sound pressure levels are established and published in
this document. Sound power may be calculated from
sound pressure, using the method described in
C57.12.90-1993.

Rectificr, railway, furnace, grounding, mobile and mo-
bile unit substation transformers are not covered by the
tables. The tables do not apply during the time that power
swilchcs arc operating in load-tap-changing transformers
and in transformers with intcgral power swilches.



rage 3

Jojwe Jo 1Y) o] jEnbe sBuI WAX |[2 0} B|9qReP UBASS-LXIS Y
“sBuipuw |8 10 Buniis YAX SY] 10 LINT By} jfBY-0U0 58 Pauljop 8| Buiies 0.69 10 0.55 Buipuwm-om jusrennbe ey’

“Buiims YAY 00| 1x8U 8y) jo [ars) punos efimioar ayj 080 ‘sBulRI YAY SipewIe|u) 104
do Ui Jueidinbe BUII0CO ATmINNE eyl i OJ8 $0AS) PUACS 6y) 'sBulI € PUE 2 WNIOD 10
*(20°0') WL 9os) Buiooo Areyxne eBeis pucoes puw -juid
‘8964-00'21 450 PREPUIS FUOHTN UBILAWY [0 | 'gZ 005) Buiocd jo eesewl
000002 000052 00DO0E - P s
£09001 000002 000052 = 00000€ 00000¥ !
[>>>> 11 ceeeE) L9991 000002 x 000052 00000 £
000001 199901 CEEEED CEEEE) 19999} . 000002 000052 00000¥ S
222 ] 00008  DOOODM 00000} 19950} EEEEEL EEEEE} L9999} 000002 00000 1
19099 19998 DOO08 €66 0000R  DOODOL  0ODODN  [B98OL EEEEE) £EEEE) (99991 000052 ¢
0000 €eees 00009 19969 (9999 00008  ECESA 0000 0000OL 000D £90901 EEEEE) £6£EC 000002 i
801y 0000 00005 00005 EEEES 00009 19999 19999 00008 £ECE8 0L008 000001 000001 199801 199991 I
[>>>>4 [5522> 0000 19917y 0000Y 00005 00005 CEEES 00008 19999 19999 00008 £ECER 00008 000001 £EEEEL EEEEE} (
00052 19802 0000 £EEEE EEEEE 0000 L99\¥ 0000 00005 0000§ £EEES 00009 19999 19999 00008 000001 19990} t
00802 00002 00052 00052 L9992 DOODE £ECEE EEEEE DO0OY 1991y 0000¥ 00005 00005 £EEES 00009 £eees 00008  00000L [
19991 00002 00802 00002 00052 00052 19992 0000 £EEee E£EESE 0000¥ 1991y 00007 00005 29999 L8999 00008 .
0005+ " 19991 00002 00802 00002 00052 00052 19992 0000E €EELE EELEE 0000Y 00009 EEEES 00009
ooszh 3 00051 19994 00002 00802 00002 00052 00052 19992 0000¢ 1991 D000 0000§
g 00521 00054 L9081 00002 00802 00002 00052 £EEET ELCEE 0000
00521 o052l 00051 19951 00002 00052 19992 0000E
GLEB 00521 00521 00051 00802 00002 Do0sE
- 005¢ 00001 SLE8 00524 (9991 00002
0529 0052 005L 00004 00524 00051
0005 0009 0529 005¢ .66 00521
05LE 0005 0005 0009 0051 0000}
vvszZic [ vvO0siC 0005 v V0529 0052
0006 0007 0009
0052 000F
- 0002 000€E
: 0051 0052
000} 0051
00L
000
00L
. L2 ' € z L G z } £ z i G 2 ! € z L s9q0
eADqy puv 118 AY 00CH 8 MM SLIL W8 AX 0501 PV® DOG 78 A% 628 PUT 0SL B AY 058 ‘055 0S¥ waojeg pus 11g A¥ 0SE 44 e
punog eBwie
T.B1000 Kmipxny ebuis-pucoes .04 .V sbuiler .y0d OIS - g w
1,.8u1000 Armnpxry efuis i3 yOd pue Vo SR - Z LU
sBuiEy MO 4 PUB MO 'VO.5581D - | W

SHIWHOASNYHL HIMOd G3ISHIWNIT 14 S13A31 ANNOS 378IaNY

z-0319



Page 4

Table 0-3

AUDIBLE SOUND LEVELS FOR LIQUID-IMMERSED
DISTRIBUTION TRANSFORMERS AND NETWORK TRANSFORMERS

Equivalent Average Sound Level,
Two-winding kVA Decibels

0-50 48
51-100 51
101-300 55
301-500 56
750 57
1000 58
Small Transformer | 1500 60
2000 61
2500 62

Table 0-4

AUDIBLE SOUND LEVELS FOR DRY-TYPE TRANSFORMERS 15000-VOLT
NOMINAL SYSTEM VOLTAGE AND BELOW

Average Sound
Equivalent Average Sound Level, Decibels Equivalent Levd, Decibels
Two-Winding Self-cooled Self-cooled Two-winding Ventllated
kVA Ventilated® Sculed® kVA Forced Air Cooled **,1
0-50 50 50
51-150 55 55
151-300 58 57 3-300 67
301-500 60 59 301-500 67
501-700 62 61 501-833 67
701-1000 64 63 834-1167 67
1001-1500 65 64 1168-1667 68
1501-2000 66 65 1668-2000 69
2001-3000 68 66 2001-3333 71
30014000 70 (3H] 3334-5000 73
4001-5000 7l 69 5001-6667 74
5001-6000 72 70 6668-8333 75
60017500 73 71 8334-10000 76

* Class AA rating
**Does not apply to sealed-type transformers
1Class FA and AF A ratings
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p— ADVANCED Advanced Energy Industries Inc.
: ENERGY® Corporate Compliance Department

Solaron 500K

Acoustic Emissions / Noise

Model tested: Test Configuration:
3159500-001 Full power operation
SOLARON 500KW, 480V OUTPUT
Serial Number:ENG1

Test Date(s): Auxiliary Equipment used:
11/21/2008 None
Line Voltage(s): Environmental Conditions:
~480V 3P+PE; WYE Temperature 23 °C = 10
Humidity 50% + 30%
Line Frequency Tested: Reference Standards:
0 50 Hz IEC/EN 61010-1
M 60 Hz
Load Condition(s): Known Similar Models:
No load 3159500-xxxx

This letter and attached documentation certify that the Solaron 500 Inverter has been tested and was found to
comply with the requirements of EN 50178 Section A.4.7 Acoustic Noise. This certificate remains valid,
contingent on proper installation, operation, and adherence to conditions of use outlined in the User Manual.

=
- |

il AR

3159500-001

1625 Sharp Point 4 Drive Fort Collins Colorado 80525 USA ¢ (970) 221-4670 ¢ www.advanced-energy.com

500K Acoustic Noise.doc page 1



p— ADVANCED Advanced Energy Industries Inc.
: ENERGY® Corporate Compliance Department

TEST SETUP:
1) The product was placed on the floor and

90°
away from reflective walls.
2) After determining which angle from the “‘,"
product provides the maximum noise level,
the following measurements were made
from the front of the product and the angle ~ ‘
of maximum noise level: - Eront of

Equipment _‘ d
¢ | meter from the product v

e 3 meters from the product %»‘

RESULTS:
The ambient noise measurement was 64.0 dB(A).

e Ambient Noise.

Operating Mode
Measurement Angle Distance #1 #2 #3 #4
0° 1 meters 70.6 dB(A) - - -
(front)
180° 1 meters 70.0 dB(A) - - -
(back)
0° 3 meters 65.4 dB(A) - - -
(front)
180° 3 meters 65.1 dB(A) - - -
(back)

Operating Modes:

1. | Full Power.

2. -

3. |-

4. -
Test Equipment: Calibration Due
Simpson 897 Dosimeter, SN B003121 March/2009
Simpson 887-2 Sound level Calibrator, SN AE-1495 March/2009
Doug Powell November 21, 2008
Tested by Date

1625 Sharp Point 4 Drive Fort Collins Colorado 80525 USA ¢ (970) 221-4670 ¢ www.advanced-energy.com

500K Acoustic Noise.doc page 2






