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Travis Mitchell <tmitchell@edpllp.com>

Sound Attenuation Study

Bill Pedersen <bpedersen@amp.energy> Tue, Aug 24, 2021 at 5:55 PM
To: Travis Mitchell <tmitchell@edpllp.com>, Kevin Foster <kfoster@amp.energy>, Nicole LeBlanc <nleblanc@amp.energy>, Gillian Black
<gillian.black@edenrenewables.com>, Pallav Shah <pshah@amp.energy>

Hi Travis,

Thank you again for the help on the glare study revision. We wanted to run another last-minute request by you. How long would it take to
create an equipment sound attenuation chart, similar to the one | have attached? If it is possible to receive it by the end of the week, could we

receive an email proposal for the work?

We would be modeling one of our equipment pads with:

-inverter = 79 dB at 1 meter (cut sheet attached)

-Transformer = standard value, we see you used 62 Db for Eden
-battery = 84 dBa at 5 ft {chart attached, use the ECUA150 column)

The plan is to model a single equipment pad (not all 4) that we will say is closest to Lynn's property line. Let us know if this is something you
think EDP can help us with.

Thanks,

Bill

L AMP_Wordmark_Color (1)

Bill Pedersen
Senior Manager, Execution

M (781) 234-8743
Skype hillpedersen91@gmail.com
bpedersen@amp.energy

amp.energy

CONFIDENTIALITY NOTICE: The infermation contained in this message is for the exclusive use of the addrasses and may contain confidential, privieged and non-disclosable
information. If the recipient of this message is not the addresses. or o person responsible for delivering this message to the addressee. the recipient is strictly prohibited from reading,
downloading, photocopying, distibuting or otherwise using this message, its contents or attachments in any way. If the recipient has received this message in error, please nefify the
sender immediately by replying to this e-mail and delete the message from your mailbox. Thank you.

This emall and any attachment hereto may contain confidential or privileged information from AMP Solar Group Inc. or an affiliate thereof. If you are not the intended recipient (or have
received this email in error) please notify the sender immediately and delete this email. Any unauthorized, direct or indirect, copying, disclosure, distribution or ather use of this email or
any part hereof, including any attachment, is strictly forbidden.
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4 TECHNICAL INFORMATION

General information

Tracker type Single-axis horizontal tracker

System incline in north-south direction | Parallel to the course of the terrain

in relation to terrain slope

Module layout 2 vertical or 4 horizontal (standard)

Output per machine Approx. 80 kWp (module-specific), max. 240 PV
modules

Tracking range up to 120° (+/- 60°)

Lock position In all holding positions (every 3°)

Storm position and night position 9

Tracking interval site-specific

Travel angle per interval 3°

Slope south/north maximum 10°

Terrain slope east/west maximum 10°

Covered area (GCR) > 50 possible (site-specific)

Temperature range - 25°C to +60°C / -13°F t0140°F

Tracking method Astronomical calculation based on location and
time

Backtracking Yes

Snow position Yes

Maintenance position Yes

Noise emission <70dB(A)

Maximum operational mounted load According the structural calculation

Dimensions (depending on module, construction site and/or design)
Up to approx. 480 m? up to approx. 5167
ftz

Drives per MWp approx. 12-18 (site-specific)

Module area

Operating manual part 1 — assembly and installation | 2019.08 V.005

SCHLETTER TRACKING SYSTEM Page 22 of 130




DPS-500 TECHNICAL SYSTEM SPECIFICATION

2.4 Mechanical and Environmental Specification

Operating Ambient Temperature: -25 to +55°C (see derating curve)
Stand-by Temperature: -40 to +60°C

Storage Temperature: -40 to +70°C

Maximum Altitude: 1,000m above sea-level without de-rating
Relative Humidity: 95% non-condensing

Enclosure Rating: Outdoor NEMA 3R (IP54)
Enclosure Dimensions: 33.5"x39.4" x 80.5" (I xw x h)
Weight: 1,300 lbs.

Cable Connections: Bottom or Side Entry

Cooling: Forced air-cooled

Acoustic Rating: <85dBA at 1m

Service Clearance: 28” front and back (Dwg. for detail)

Dynapower Confidential pg. 10



Three-Phase
Transformers
CA202003EN

Three-phase pad-mounted
compartmental type transformer

COOPER POWER

ective April 2016
Supersedes 210-12 July 2015

SERIES

General

At Eaton, we are constantly striving to introduce
new innovations to the transfermer Industry,
bringing you the highest quality, most reliable
transformers. Eaton's Cooper Power series
Transformer Products are 1ISO 9001 compliant,
emphasizing process improvement in all phases
of dasign, manufacture, and testing. In order

to drive this innovation, we have invested

both time and money in the Themas A, Edison
Technical Center, our premier research facility

in Franksville, Wisconsin. Such revolutionary
products as distribution-class UltraSIL™
PolymerHoused Evolution™ surge arresters and
Envirotemp™ FR3™ fluid have been developed at
our Franksville lab.

E:1-N

Powering Business Worldwide

With transformer sizes ranging from 45 kVA

to 12 MVA and high voltages ranging from

2400 V to 46 kV, Eaton has you covered. From
fabrication of the tanks and cabinets to winding
of the ceres and coils, to production of aresters,
switches, tap changers, expulsion fuses, current
limit fuses, bushings {live and dead) and molded
rubber goods, Eaton does it all. Eaton's Cooper
Power series transformers are available with
electrical grade minera! oil or Envirotemp™ FR3™
fluid, a less-flammable and bic-degradable fluid.
Elsctrical codes recognize the advantages of
using Envirotemp™ FR3™ fluid both indecrs and
outdoors for fire sensitive applications. The bio-
based fluid meets Occupational Safety and Health
Administration {OSHA) and Section 450.23 NEC
Regquirements.
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Nameplate

Liquid lavel gauge laserscribed anodized aluminum

Bay-O-Net fusing Drip shield
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o B e L e v —— B A

| e s | &

SILL Removable cabinet
Suitable for skidding, 5-position tap changer walls

rolling, and jacking

Parking stand Ground pad and strap for x,

Figure 1. Three-phase pad-mounted compartmental type transformer.

Table 1. Product Scope

Type Three Phase, 50 or 60 Hz, 65 °C Rise
{55 °C, 55/65°C), 65/75 °C, 75 °C
Fluid Type Mineral oil or Envirotemp™ FR3™ fluid
Coil Configuration 2-winding or 4-winding or 3-winding {Low-High-Low), 3-winding {Low-Low-High)
Size 45 —10,000 kVA
Primary Voltage 2,400 - 46,000V
Secondary Voltage 208Y/120 V to 14,400V
Inverter/Rectifier Bridge

K-Factor {up to K-19)

Vacuum Fault Interrupter (VFI)

UL® Listed & Labeled and Classified
Specialty Designs Factory Mutual (FM) Approved®

Solar/Wind Designs

Differential Protection

Seismic Applications (including OSHPD)

Hardened Data Center

2 www.eaton.com/cooperpowerseries



Three-phase pad-mounted compartmental type transformer

Eaton CA202003EN Three Phase Transformer

Table 2. Three-Phase Ratings

Three-Phase 50 or 60 Hz

Catalog Data CA202003EN
Effective April 2016

kVA Available'

45, 75, 112.5, 150, 225, 300, 500, 750, 1000, 1500, 2000, 2500, 3000, 3750, 5000, 7500, 10000

‘Transformers are available in the standard ratings and configurations shown or can be customized to meet specific needs.

Table 3. Impedance Voltage

Low-voltage rating

Rating (kVA) <600V 2400 A through 4800 A 6900 A through 13800GY/7970 or 13800 A
45-75 2.70-5.75 2.70-5.75 2.70-5759

112.5-300 3.10-5.75 3.10-5.75 3.10-5.75

500 4.35-5.75 4.35-5.75 435575

750-2500 575 575 575

3750 575 575 6.00

5000 6.00 6.50

Note: The standard tolerance is = 75%

Table 4. Audible Sound Levels

NEMA®TR-1 Average

Self-Cooled, Two Winding kVA Rating

Decibels (dB)

45-500 56
501-700 57
701-1000 58
1001-1500 60
1501-2000 61
2001-2500 62
2501-3000 63
3001-4000 64
4001-5000 5
5001-6000 66
6001-7500 67
7501-10000 68

Table 5. Insulation Test Levels
Induced Test 180 or 400 Hz

KV Class 7200 Cycle kV BIL Distribution Applied Test 60 Hz (kV)
1.2 30 10
2.5 45 15
5 60 18
8.7 Twice Rated Voltage 75 26
15 95 34
25 125 40
345 150 50

Table 6. Temperature Rise Ratings 0-3300 Feet (0-1000 meters)

Standard Optional
Unit Rating (Temperature Rise Winding) 65 °C 55 °C, b5/65 °C, 75°C
Ambient Temperature Max 40°C 50°C
Amhbient Temperature 24 Hour Average 30°C 40°C
Temperature Rise Hotspot 80°C 65°C

www.eaton.com/cooperpowerseries 3
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[ 1
i . |
H |
+ F-3
I | ) 3.57 |
T —
lt——— O ——l+— F — — | —-| l ! |
F c - G '
B CABINET/TANK DIMENSIONS PAD DIMENSIONS
Figure 2. Transformer and pad dimensions.
* Add 9" for Bay-0O-Net fusing.
Table 7. Fluid-filled —aluminum windings 55/65 °C Rise'
65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-0-NET FUSING OIL FILLED — ALUMINUM WINDINGS
OUTLINE DIMENSIONS {in.} Gallons of  Approx. Total
kWA Rﬂtina A* B _E_ E E F (_i H ] Fluid vvf;f ht (1bs.
45 50 68 39 . 42 26 . 68 7z . 43 20 S 110 2,100
75 50 if:] 39 42 26 - B8 72 .43 20 115 2.250
1125 50 ' B8 49 42 26 - B8 72 . . 53 20 . 120 2,350
150 50 68 43 42 26 ‘68 12 53 it 125 2,700
225 50 72 51. . 42 39 - . 72 16 55 0 140 3,150
300 50 72 5 ;42 30 . P72 76 55 il . 160 3,650
500 50 89 - 53 42 30 72 93 57 et 190 4,850
750 64 89 57 42 30 L1 33 61 20 Z70 6,500
1000 54 - B9 539 42 w0 7 93 - 63 20 - 350 8,200
1500 13 . 89 86 47 30 .72 33 ) 24 410 10,300
2000 73 72 87 42 30 12 16 91 24 490 12,500
2500 73 72 99 | 42 30 72 76 103 24 530 14,500
3000 73 84 99 46 37 .. 84 B8 103 74 520 16,700
3750 B4 85 108 - i 47 38 . 85 88 - 112 24 660 19,300
5000 B4 - 96 108 |48 48 96 100 112 24 930 25,000
7500 g4 102 172 - 54 48 102 100 126 24 1,580 41,900
1 Weights, gallons of fluid, and dimenslons are for reference ondy and not for constructien. Please contact Eaton for exact dimensions.
* Add 8" for Bay-0-Net fusing.
Table 8. Fluid-Filled —Copper Windings 55/65 °C Rise’
65° Rise DEAD-FRONT—LOOP OR RADIAL FEED—BAY-QO-NET FUSING OIL FILLED —COPPER WINDINGS
OUTLINE DIMENSIONS (in.) Gallons of Approx. Total
kVA Rating A* B c D E F G H 1 Fluid eight (Ibs.
45 50 64 33 34 30 . 64 . 69 43 20 110 2,100
75 50 64 39 C 34 30 64 59 43 20 ~ 115 2350
1125 50 64 49 ) 30 . 64 69 53 20 115 2,500
150 50 64 49 34 30 ) £9 53 20 120 2,700
225 50 64 51 (34 30 . B4 73 55 20 - 140 3,250
300 50 B4 b1 _ 34 30 B4 75 55 20. 160 3,800
500 50 81 53 34 30 i) 85 57 20 . 200 4,800
750 64 89 57 42 0. . 72 93 61 20 255 6,500
1000 64 39 59 L 427 30 .72 ‘43 63 20 300 7,800
1500 73 89 86 42 30 72 93 0 24 - 410 10,300
2000 73 72 87 42 30 72 ti: 91 24 420 11,600
2500 73 72 93 42 30 - 72 76 103 4. 500 14,000
3000 13 84 9 45 37 B4 83 103 24 - 720 18,700
3750 84 g5 108 47 38 8§ 88 112 24 800 20,500
5000 84 ~ 96 108 48 4B 96 100 112 24 850 25,000
7500 9 . 102 122 54 48 102 100 128 24 1,620 46,900

' Weights, gallons of fluid, and dimensiens are far reference only and aat for construction. Please cortact Eaten for exact dimansions.
* Add 9" for Bay-0-Net fusing.

4 www.gaton.com/cooperpowerseries



Three-phase pad-mounted compartmental type transformer

Standard features

Connections and neutral configurations

+ Delta - Wye: Low voltage neutral shall be a fully insulated X0
bushing with removable ground strap.

»  Grounded Wye-Wye: High voltage neutral shall be internally tied

to the low voltage neutral and brought out as the HOX0 bushing in

the secondary compartment with a removable ground strap.

+ Delta-Delta: Transformer shall be provided without a neutral
bushing.

« Wye-Wye: High voltage neutral shall be brought out as the
HO bushing in the primary compartment and the low voltage
neutral shall be brought as the X0- bushing in the secondary
compartment.

- Wye-Delta: High voltage neutral shall be brought out as the HO
bushing in the primary compartment. No ground strap shall be
provided (line to line rated fusing is required).

High and low voltage bushings

+ 200 A bushing wells (15, 25, and 35 kV)

+ 200 A, 35 kV Large Interface

« 600 A (15, 25, and 35 kV) Integral bushings (dead-front}

+ Electrical-grade wet-process porcelain bushings (live-front)

Figure 6. External Gauges.

Catalog Data CA202003EN
Effective April 2016

Tank/cabinet features

Bolted cover for tank access (45-2500 kVA)
Welded cover with hand hole (>2500 kVA)
Three-point latching door for security

Removable sill for easy installation

Lifting lugs (4}

Stainless steel cabinet hinges and mounting studs
Steel divider between HV and LV compartment
20" Deep cabinet (45-1000 kVA)

24" Deep cabinet (1500-7500 kVA)

30" Deep cabinet (34.5/19.92 kV)

Pentahead captive bolt

Stainless steel 1-hole ground pads (45-500 kVA)
Stainless steel 2-hole ground pads (750-10,000 kVA)
Parking Stands (dead-front)

Valves/plugs

One-inch upper filling plug
One-inch drain plug (45-500 kVA)

One-inch combination drain valve with sampling device in low
voltage compartment (750-10,000 kVA)

Automatic pressure relief valve

Nameplate

Laserscribed anodized aluminum nameplate

Figure 7. External visible break with
gauges.

Www,eaton.com/cooperpowerseries 5
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Optional features

High and Jow voltage bushings

« 200 A {15, 25 kV} bushing inserts

+ 200 A {15, 25 kV) feed thru inserts

+ 200 A {15, 25 kV) {HTN) bushing wells with removable studs
+ High-voltage 600 A (15, 25, 36 kV} deadbresak cne-piece bushings
+ Low voltage &-, 8-holes spade

+ Low voltage 12-, 16, 20-holes spade (750-2500 kKVA)
« Low voltage bushing supports

Tank/cabinet features

+ Stainless steel tank base and cabinet

+ Stainless steel tank base, cabinet sides and sil}

« 100% stainless steel unit

+ Service entrance (2 inch) in sill or cabinet side

+ Touch-up paint (domaestic}

+ Copper ground bus bar

+ Kirk-Key provisions

+ Nitrogen blanket

» Bus duct cutout

Special designs

+ Factory Mutual (FM}

« UL? Classified

+ Triplex

+ High altitude

+ K-Factors

+ Step-up

+ Critical application

+ Modulation transformers

+ Seismic applications {including OSHPD}

Switches

+ One, two, or three On/Off loadbreak switches

+ 4-position loadbreak V-blade switch or Thlade switch
+ Delta-wye switch

+ 3-position V-Blade selector switch

« 100 A, 160 A, 300 A tap changers

» Dual voltage switch

+ Visible break with VFI interrupter interlock

+ External visible break (15, 25, and 35 kV, up to 3 MVA]}

+ External visible break with gauges (15, 25, and 35 kV, up to 3
MVA)

Gauges and devices

+ Liguid level gauge (optional contasts)

+ Pressure vacuum gauge {optional contacts and bleeder)

+ Dialtype thermcemeter {optional alarm contacts)

+ Cover mounted pressure relief device (optional alarm contacts}
+ Ground connectors

« Hexhead captive bolt

+ Molded case circuit breaker mounting provisions

« External gauges in padiockable box

6 wiww,eaton.com/cooperpowersarias

Three-phase pad-mounted compartmental type transformer

Overcurrent protection

+ Bay-O-Net fusing (Current sansing, dual sensing, dual element,
high amperags overload)

+ Bay-O-Nat expulsion fuse in series with & partial range underoil
ELSP current limiting fuse (below 23 kV)

+ Cartridge fusing in series with a partial range underoil ELSP cur-
rent limiting fuse (above 23 kV)

+ MagneX™ interrupter with ELSP currentlimiting fuse
» Vacuum Fault Interrupter (VFI}

+ Visible break window

+ Fusefswitch interlock

Valves/plugs

+ Drain/sampling vaive in high-voltage compartment
+ Globs type upper fill valve

Overvoltage protection

« Distribution-, intermediate-, or station-class surge arresters
+ Elbow arresters (for dead-front connections)
Metering/fan/control

« Full metering package

« Current Transformers (CTs}

+ Metering Socket

« NEMA® 4 control box {optional stainless stesl)
+ NEMA® 7 control box {explosion proof)

« Fan Packages

Testing

» Customer test witness

+ Customer final inspection

« Zero Sequence Impedance Test

« Heat Run Test

« ANSI® I[mpulse Test

+ Audible Sound Level Test

+ RIV {Corona} Test

+ Dissolved Gas Analysis [DGA) Test

+ 8- ¢r 24-Hour Leak Test

Coatings (paint)

+ ANSI® Bell Green

+ ANSI® #61 Light Gray

+ ANSI® #70 Sky Gray

+ Special paint available per request
Nameplate

+ Stainless steel nameplats

Decals and labels

+ High voltage warning signs

* Mr. Ouch

» Bilingual warning

+ DOE compliant

» Customer stock code

+ Customer stenciling

+ Shock and arc flash warning dsecal

+ Non-PCB decal



Three-phase pad-mounted compartmental type transformer

Construction

Core

The three-legged, step-lap mitered core construction is manufac-
tured using a high-guality cutting machine. For maximum efficiency,
cores are precisely stacked, virtually eliminating gaps in the corner
joints.

Five-legged wound core or shell-type triplex designs are used for
wye-wye connected transformers, and other special transformer
designs.

Cores are manufactured with precision cut, burrfree,

grain-oriented silicon steel or amorphous metal, depending on
customer preference or optimal material based upon performance
requirements. Many grades of core steel are available for optimizing
core loss efficiency.

Coils

Pad-mounted transformers feature a rectangular coil configuration
with wire-wound, high-voltage primaries and sheet-wound
secondaries. The design minimizes axial stress developed by short
circuits and provides for magnetic balancing of tap connections.

Coils are wound using the highest quality winding machines provid-
ing exacting tension control and conductor placement for superior
short-circuit strength and maximum efficiency.

Extra mechanical strength is provided by diamond pattern, epoxy-
coated paper insulation, used throughout the coil, with additional
epoxy at heavy stress points. The diamond pattern distribution of the
epoxy and carefully arranged ducts, provide a network of passages
through which cooling fluid can freely circulate.

Coil assemblies are heat-cured under calculated hydraulic pressure
to ensure performance against short-circuit forces.

Core and coil assemblies

Pad-mounted transformer core and coil assemblies are braced with
heavy steel ends to prevent the rectangular coil from distorting
under short-circuit conditions. Plates are clamped in place using
presses, and welded or bolted to form a solid core and coil
assembly. Core and coil assemblies exceed ANSI® and |IEEE®
requirements for short-circuit performance. Due to the rigidity of the
design, impedance shift after short-circuit is comparable to that of
circular wound assemblies.

Tanks

Transformer tanks are designed for high strength and ease of
handling, installation, and maintenance. Tanks are welded using
precision-cut, hot rolled, pickled and oiled steel. They are sealed to
protect the insulating fluid and other internal components.

Transformer tanks are pressure-tested to withstand 7 psig without
permanent distortion and 15 psig without rupture.

Tank finish

An advanced multi-stage finishing process exceeds IEEE Std
(C57.12.28™-2014 standards. The eight-stage pre-treatment process
assures coating adhesion and retards corrosion. It converts tank
surfaces to a nonmetallic, water insoluble iron phosphate coating.

The paint method consists of two distinct layers of paint. The first
is an epoxy primer (E-coat) layer which provides a barrier against
moisture, salt and corrosives. The two-component urethane final
coat seals and adds ultraviolet protection.

Vacuum processing

Transformers are dried and filled with filtered insulating fluid under
vacuum, while secondary windings are energized. Coils are heated
to drive out moisture, ensuring maximum penetration of fluid into
the coil insulation system.

Insulating fluid
Eaton's Cooper Power serigs transformers are available with

Catalog Data CA202003EN
Effective April 2016

electrical-grade mineral insulating oil or Envirotemp™ FR3™ fluid.
The highly refined fluids are tested and degassed to assure a
chemically inert product with minimal acid ions. Special additives
minimize oxygen absorption and inhibit oxidation. To ensure high
dielectric strength, the fluid is re-tested for dryness and dielectric
strength, refiltered, heated, dried, and stored under vacuum before
being added to the completed transformer.

Eaton's Cooper Power series transformers filled with

Enviroternp™ FR3™ fluid enjoy unigue fire safety, environmental,
electrical, and chemical advantages, including insulation life extend-
ing properties.

A bio-based, sustainable, natural ester dielectric coolant,
Enviroternp™ FR3™ fluid quickly and thoroughly biodegrades in
the environment and is non-toxic per acute aquatic and oral toxicity
tests.

Building for Environmental and Economic Sustainability (BEES)

total life cycle assessment software, utilized by the US Dept. of
Commerce, reports its overall environmental performance impact
score at 1/4th that reported for mineral oil. Envirotemp™ FR3™ fluid
has also earned the EPA Environmental Technology Verification of
transformer materials.

With a fire point of 360 °C, Envirotemp™ FR3™ fluid is FM
Approved® and Underwriters Laboratories (UL®) Classified “Less-

Flammable" per NEC® Article 450-23, fitting the definition of a Listed

Figure 8. VFI transformer with visible break.

Product per NEC®.
Pad-mounted VFI transformer

Eaton's Cooper Power series VF| transformer combines a
conventional distribution transformer with the proven Vacuum

Fault Interrupter (VFI). This combination provides both voltage
transformation and transformer over current protection in one space
saving and money saving package. The pad-mounted VFI transformer
protects the transformer and provides proper coordination with
upstream protective devices. When a transformer fault or overload
condition occurs, the VFI breaker trips and isolates the transformer.

The three-phase VFI breaker has independent single-phase initiation,
but is three-phase mechanically gang-tripped. A trip signal on any
phase will open all three phases. This feature eliminates single-phas-
ing of three phase loads. It also enables the VFI breaker to be used
as a three-phase load break switch.

Due to the resettable characteristics of the VFI breaker, restoring
three-phase service is faster and easier.

The sealed visible break window and switch is an option that can
be installed to provide visible break contact. This feature provides
enhanced safety and allows an operator to see if the loadbreak
switch contacts are in an open or closed position before performing

www.eaton.com/cooperpowerseries 7
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maintenanace.
Envirotran™ FM Approved special protection transformer

Eaton's Cooper Power series Envirotran™ transformer Is FM
Approved and suitable for indoor locations. Factery Mutual Research
Corporation’s (FMRC) approval of the Envirotran transformer line
makes ft easy to comply with and verify compliance with Section
450.23, 2008 NEC, Less-Flammable Liquid-Filled Transfcrmer
Requirements for both indoor and cutdoor locations.

Envirotran FM Approved transformers offer the user the benefit

of a transformer that can be easily specified to comply with NEC,
and makes FM Safety Data Sheet compliance simpler, while also
providing maximum safety and flexibility for both indoer and outdoor
installations.

Because the "FM Approved” logo is readily visible on the
transformer and its nameplate, NEC compliance is now easily
verifiable by the inspector.

Envirotran FM Approved transformers are manufactured under
strict compiiance with FMRC Standard 3990 and are filled with

APPROVED

FM Approved Envirotemp™ FR3™ fluid, a fire-resistant dielectric
coolant.

Special application transformers

Data Center transformer

With focus rapidly shifting from simply maximizing uptime and
supporting demand to impraving energy utilization, the data center
industry is continually looking for methods to increase its energy
efficiency and reliability. Utilizing cutting edge technology, Eaten's
Cooper Power series Hardened Data Center (HDC) transformers
are the solution. Designed with special attention given to surge
protection, HDC fiquid-filled transformers provide superior
performance under the harshest electrical environments. Contrary
to traditional dry-type units, HDC transformers provide unsurpassed
reliability, overloadability, operational life, efficiency, thermal loading
and installed footprint. These units have refiably served more than
100 MW of critical data center capacity for a total of more than
6,000,000 hours without any reported downtime caused by a
thermal or short-circuit coil failure.

The top priority in data center operations is uninterrupted service.
Envirotran HDC transformers from Eaton, having substantially higher
levels of insulation, are iess susceptible 1o voltage surges. Eaton has
experienced zero failures due to switching transients, The ANSI® and
IEEE® standard impulse withstand ratings are higher for liquid-filled
transformers, making them less susceptible to insulation failure.
The Envirotran HDC transformer provides ultimate protection by
increasing the BIL rating one level higher than standard liguid-filled
transformer ratings. The cooling system of liquid-filled transformers
provides better protection from severe overloads—overloads that
can lead to significant loss of life or failure.

Data center design typically includes multiple layers of redundancy,
ensuring maximum uptime for the critical IT load, When best in
class transformer manufacturing lead times are typically weeks, not
days, an unexpected transformer failure will adversely affect the
facility's reliability and profitability. Therefora, the ability to determine
the electrical and mechanical health of a transformer can reduce
the probahility of costly, unplanned downtime. Reutine diagnostic
tests, including key fluid properties and dissolved gas analysis
(DGA), can help determine the health of a liquidfilled transformer.
Although sampling is not required for safe operation, it will provide
the user with valuahle information, leading to scheduled rapair or

8 wwiw.patan,com/cooperpowerserios

Three-phase pad-mounted compartmental type transformer

reglacement, and minimizing the duration and expense of an outage.
With a dry-type transformer, there is no reliable way to measure the
health or likelihood of an impending failure,

Solar transformer

As a result of the increasing number of states that are adopting
aggressive Renewable & Alternative Energy Portfolio Standards,

the solar energy market is growing—nearly doubling year over

year. Eaton, a key innovator and supplier in this expanding market,

is proud tc offer its Cooper Power serigs Envirotran transformers
specifically designed for Solar Photovoltaic medium-veltage
applications. Eaton is working with top solar photovoltaic developers,
integrators and inverter manufacturers to evolve the industry and
change the way we distribute power.

In accerdance with this progressive stance, every Envirotran

Sofar transformer is filled with non-toxic, biodegradable
Envirotemp™ FR3™ dielectric fluid, made from renswable seed

oils. On top of its bicdegradability, Envirotemp™ FR3™ fiuid
substantially extends the life of the transformer insulation, saving
veluable resources. What better way te distribute green power than
to Use a green transformer. In fact, delaying conversion to Envirotran
transtormers places the burden of today’s environmental issues onto
tomorrow's generations, Eaton can help you create a customized
transformer, based on site specific characteristics including:
temperature profile, site altitude, solar profile and required system
life. Some of the benefits gained from this custom rating include:

+ Reduction in core losses

+ Improved payback on investment
» Reduction in footprint

+ Improved fire safety

+ Reduced environmental impact

For the solar phatovoltaic industry, Eaton is offering standard step
up transformers and dual secondary designs, including 4-winding,
3-winding (Low-High-Low) and 3-winding (Low-Low-High! designs.

Wind transformer

Eaton is offering custom designs for renewable energy power
generation. Eaton manufactures its Cooper Power series Generator
Step-Up (GSU) transformers for installation at the base of every wind
turbine, Additionally, grounding transformers are available for wind
power generation.

DOE efficiency

The United States Department of Energy (DOE) has mandated
sfficiency values for most liquid type, medium voltage transformers,
As a result, ali applicable Eaton's Cooper Power series transformers
2500 kVA and below conform to efficiency levels as specified in the
DOE ruling “10 CFR Part 431 Energy Conservation Program?!

Underwriters Laboratories® (UL®} Listed and Labeled/
Classified

The Envirotran transformer from Eaton can be specified as UL®
Listed & Labeled, andfor UL® Classified. Underwriters Laboratories
(UL®) listing is a verification of the design and construction of

the transformer to the ANSI® and IEEE® standards. UL® listing
generally is the most efficient, cost-effective solution for complying
with relevant state and local electrical codes. UL® Combination
Classification/Listing is another way in which to comply with
Section 450,23, 2008 NEC® reguirements. This combines the UL®
listed transformer with a UL® Classified Less-Flammable Liquid
and complies with the use restrictions found within the liquid
Classification.

c Us
LISTED
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K-Factor transformer

With a drastic increase in the use of ferromagnetic devices, arcing
devices, and electric power converters, higher frequency loads have
increased significantly. This harmonic loading has the potential to
generate higher heat levels within a transformer's windings and
leads by as much as 300%. Harmoenic loading has the potential to
induce premature failure in standard-design distribution transformers.

In addition to standard UL® "K-Factor” ratings, transformers can

be designed to customerprovided specifications detailing precise
loading scenarios. Cnsite measurements of magnitude and
frequency, alongside harmonic analysis of the connected load can be
performed by Eaton engineers or a third party consultant. These field
measurements are used to determine exact customer needs and
outline the transformer specifications.

Eaton will design harmonic-resistant transformers that will

be subjected to the unique harmonic loads. These units are
designed to maintain normal temperature rise under harmonic,
full-load conditions. Standard UL® “K-Factor” designs can result

in unnecessary costs when the "next-highest” K-Factor must

be selected for a calculated design factor. To save the customer
these unnecessary costs, Eaton can design the transformer to the
specific harmonic spectrum used in the application. Eaton's Cooper
Power series K-factor transformers are filled with mineral cil or
Envirotemp™ FR3™ fluid and enjoy the added benefits of dielectric
cooling such as higher efficiencies than dry-type transformers.

Modulation transformer

Bundled with an Outboard Modulation Unit (OMU) and a Control
and Receiving Unit (CRU), a Modulation Transformer Unit (MTU) is
designed to remotely achieve two way cormmunication.

The use of an MTU reduces travel time and expense versus tra-
ditional meter reading performed by high voltage electricians.
Additionally, with MTU it is possible to manage and evaluate energy
consumption data, providing reduced metering costs and fewer ten-
ant complaints.

An MTU utilizes existing utility infrastructure, therefore eliminating

the need to engineer and construct a dedicated communication
network.

Figure 9. Modular transformer.
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Inverter/rectifier bridge

Eaton complements its range of applications for transformers
by offering dual winding designs. These designs are intended for
connection to 12-pulse rectifier bridges.

Product attributes

To set us apart fram other transformer manufactures, Eaton includes
the following guarantees with every three-phase pad-mounted
transformer.

Engineered to order (ETO)

Providing the customer with a well developed, cost-effective solution
is the number one priority at Eaton. Using customer specifications,
Eaton will work with the customer from the beginning to the end

to develop a solution to fit their needs. Whether it is application
specific, site specific, or a uniquely specified unit, Eaton will provide
transformers with the best in class value and performance, saving
the customer time and money.

Made in the U.S.A.

Eaton's three-phase pad-mounted transformers are produced
right here in the United States of America. Our manufacturing
facilities are positioned strategically for rapid shipment of products.
Furthermore, should the need arise, Eaton has a broad network of
authorized service repair shops throughout the United States.

Superior paint performance

Protecting transformers from nature’s elements worldwide, Eaton's
E-coat system provides unrivaled transformer paint life, and
exceeds |EEE Std C57.12.28™-2014 and IEEE Std C57.12.29™-20056
standards. In addition to the outside of the unit, each transformer
receives a gray E-coat covering in the interior of the tank and
cabinet, providing superior rust resistance and greater visibility
during service.

If the wide range of standard paint selections does not suit the cus-
tomer's needs, Eaton will customize the paint color to meet their
requirements.

Rectangular coil design

Eaton utilizes a rectangular coil design. This winding technique
results in a smaller overall unit footprint as well as reducing the
transformer weight. The smaller unit size does not hinder the
transformer performance in the least. Units have proven short circuit
withstand capabilities up to 10 MVA.

Testing

Eaton performs routing testing on each transfoermer manufactured
including the following tests:

= |nsulation Power Factor: This test verifies that vacuum processing
has thoroughly dried the insulation system to required limits.

« Ratio, Polarity, and Phase Relation: Assures correct winding ratios
and tap voltages; checks insulation of HV and LV circuits. Checks
entire insulation system to verify all live-to-ground clearances.

» Resistance: This test verifies the integrity of internal high-voltage
and low-voltage connections; provides data for loss upgrade
calculations.

» Routine Impulse Tests: The most severe test, simulating a
lightning surge. Applies one reduced wave and one full wave to
verify the BIL rating.

+ Applied Potential: Applied to both high-voltage and low-voltage
windings, this test stresses the entire insulation system to verify
all live-to-ground clearances.

« Induced Potential: 3.46 times normal plus 1000 volts for reduced
neutral designs.

« Loss Test: These design verification tests are conducted to assure
that guaranteed loss values are met and that test values are

www.eaton.com/cooperpowerseries 9
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within design tolerances. Tests include no-lead loss and excitation
current along with impedance voltage and load loss.

+ Leak Test: Pressurizing the tank to 7 pslg assures a complete
seal, with no weld or gasket leaks, to eliminate the possibility of
moisture infiltration or fluid oxidation.

Design performance tests
The design performance tests include the following:

» Temperature Rise: Our automated heat run facility ensures that
any design changes mest ANSI® and |EEE® temperature rise
criteria.

« Audible Sound Level: Ensures compliance with NEMA®
requirements.

+ Lightning !mpulse; To assure superior dielectric performance,
this test consists of one reduced wave, two chopped waves and
one full wave in sequence, precisely simulating the harshest
conditions,

Thomas A Edison Research and Test Facility

We are constantly striving to introduce new innovations to the
transformer industry, bringing you the highest quality transformer for
the lowest cost. Eaton's Cooper Power series Transformer Products
are |50 9001 compliant, emphasizing process improvement in all
phases of design, manufacture, and testing. We have invested
miliions of dollars in the Thomas A. Edison Technical Center, our
premier research facility in Franksville, Wisconsin affirming our
dedication to introducing new innovations and technologies to the
transfarmer industry, This research facility is fully available for use by
our customers to utilize our advanced electrical and chemical testing
labs.

10 www.eatan.com/cooperpowerseries
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HEMK 57

TECHNICAL CHARACTERISTICS HEMK 600V
FRAME 1 FRAME 2

REFERENCE FS2125K FS3190K
ouTPUT AC Output Power(KvAZKW) @56°C 1 2125 3120

AC Qutput Power{kVA/KW) @40°C 10 2200 3300

Max., AG Output Current {A) @40°C 2117 2178

Operating Grid Voltage(VAC} ! o6V 216%

Operating Grid Frequency(Hz) E0Hz/60Hz

Current Harmonic Digtortion (THDY) < 2% per [EEES19

Power Factor (cogine phi) 0.5 leading . 0.5 lagoing adjustable 7 Reactive Power injection at night
INPUT MPPt @full power (VDC) 249V-1310V

Maximum DO voltage 1500V

Nurnber of PV inputs @ Up to 56

Number of Freemaq DC/DG inputs ¥ Upinéd

Max. DG continuous cutrent (A} ¥ 2645 3974

M, DG short drcult eurent (a) © 4000 6017
EFFICIENCY & AUXILIARY SUPPLY Efficiency (Max) (n) 98.78% O8.54%

Euroeta () 98.20% 95.56%

Max. Power Consumption (KVA) 8 10
CABINET Dimensions WxDxHj (ft) 12x7 X7

Dirnensions [WxDxH] (m) 37%X22%272

Weight () 19125 19677

Weight (ka) 5500 5750

Type of ventilation Forced air caoling
ENVIRONMENT Degree of protection MNEMA 3R - P54

Parmissible Ambient Temperature

-35°C to +60°C / =50°C Active Powsr derating

Retative Humnidity

4% to 100% nion condensging

Max. Altitude (ahove sea jevel)

2000m; >2000m power deyating (Max. 4000m)

Moise level W <79 dBA
CONTROL INTERFACE Communication protocol Modhus TGP

Flant Gontrolier SCormmunication Optional

Keyad ON/OFF switch Standard

PROTECTIONS Ground Fauit Frotection GFD| and isolation monitoring device
Genaral AC Protection Cirouit Breaker
(eneral DC Protection Fusss
Overvaltage Protection AC, DC Inverter and auxiliary supply type 2
CERTIFICATIONS Safety UL1741, C5A 22.2 No.107.1-16, UL82109-1, IEC62109-1, IEC62105-2
Compliance NEG 2017 / IEC

Utility interconnect

EEE 154712005 / UL17415AFeb, 2018 / IE062715:20714

[1} Values at 1.00Vac nom and cos &= 1.

Consult Power Elestronics for derating cuives.

[2] Consult Power Electronics for other configurations.

{3) Consult P-0 chalis available: QfkvATISY(SYAY -PRW)?).
{4) Consult Power Etectronies for Froeman NG/DG connection configurations.
(5] Readings taken 1 meter from the back of the unit.
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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 Elecirical Manufaciyrers Association, They are
used by the electrical industry o promote production economies and 10 assist users in the proper selec-
tion of transformers, .

The Transformer Section is working actively with the American National Standards Commitize,
C57, on Transformers, Regulators and Reactors, in the development, correlation and maintenance of na-
tional standards for rransformers. ‘This Commistee 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 adopied and published in the American National Standard C57 series. ‘The NEMA
Standards Publication for Transformess, Regulators and Reactors references theése and other Ametican
National Standards applying to iransformers, and is intended 1o supplement, without duplication, the
Amenican National Standards,

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

a, ﬁg&nﬁf!\laﬁma& Standards adopicd by reference and applicable exceptions approved by
, if any.

b, NEMAOﬂ'nc?;ﬂ_Slandards Proposals. These are official drafts of proposed standards devel-
aped within NEMA o in cooperation with other interested organizations, for consideration
by ANSI. They have a maximur life of five years, during which time they may be approved
as American Natonal Standards or ad a5 NEMA Standards, or rescinded.

¢ Manufacturing Standards, These are Standards which are primarily of interest 1o the
gnamégﬁmmrs' of transformers and which are not yet included in an American National

tandard.

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

solved,

NEMA Standards Publications are subject 10 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 subntitted to:

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

Washingion, D.C. 20037-1526

SCOPE

This publication provides # list of all ANSI 57 Standards that have been approved by NEMA. In ad-
dition it includes certain NEMA Standard test methods, test codes, properties, eic., of liquid-immersed
transformers, regulators, and reactors that are not Ametican 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 Ot
ANSVIEEE C57.12.00-1988
ANSI/IEEE C57,12.01-1959
ANSI C57.12.10-1988
ANSI C57,12.70-1993
ANSIIEEE 57,12.90-1993

ANSHIEEE C57,19,00-1992
ANSI/IEEE C57.19.01-1992

ANSI/IEEE C57.92-1992

General Requirements for Liquid-Immersed Distribution, Power and Regulating
Transformers

General Requirements for Dry Type Power and Distribution Transformers
Requirements for Transformers 230,000 volts and below, 833/958-8333/10417
kVA single-phase 7501862-60.000/180,000{100,000 kVA three phase, incliding
supplemenis

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 Disiribution & Power Transformers
General Requirements and Test Procedure for Outdoor Apparaiis Bushings
Standard Performance Characweristics & Dimansions for Outdoor Apparatus
Bushings

Guide for Loading Mineral-oil-immersed Power Transformers up 1o 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 (sce Part 0 Pages 1-9)also apply generally

to transformers.

0.01 PREFERRED YOLTAGE RATINGS

Preferred system voltages and corresponding trans-
former voliage ratings are given in lhe American Na.
tional Stndard for Electric Power Systems and Equip-
meni--Voltage Ratings (60 Hz), C84.1-1989, It is rec~
ommended that these ratings bé used as a guide in the
purchase and operation of sransformers.

002 FORCED-AIR (FA) AND FORCED-OIL
{FOA) RATINGS
Under the conditions of par. 5.11 of American Na-
tional Standard ANSI/IEEE (57.12,00-1988, the r¢la-
tionship between self-cooled ratings and forced-air-
cooled of forced-oil-cooled ratings shall be in accordance
with Table 0-1,

Table 0-1
FORCED-AIR AND FORCED-OIL RATINGS RELATIONSHIPS
' Percent of Seif-Cosled Rulings
Sef-cooked Ratings* (RVA) With Auxtiiary Ceoling
Class _ Singhe Phase Three Phaso First Stape Second Stage
OAFA 501-2499 501-2499 115 -
OA/FA 2500.9999 2500-11999 125 -~
OAFA 10000 and above 12000 and above 133-13 -
OA/FAFA 10000 and above 12000 and above 133-1/3 166-2/3
DA/FA/FOA 10000 and above 12000 and above 133-1/3 166-2/3
QA/FOA/FOA 10000 and above 12000 and above 133.1/3 166-2/3

*1n the case of multi-winding iansformens of Mictmnsfonmers, Yx: rnAgs Brven are the cquivalen two-winding ratngs.
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PERFORMANCE

0.03 RADIO INFLUENCE VOLTAGE LEVELS

The following values apply 1o liguid-filled transform-
ers. They do not apply to load tap changing during
switching or to operation of auxiliary relays and control
switches.

0.03.1 Distribution Transformers

Radio influence vollage levels for disiribution rans-
formers, for systems rated 69 kV and less, shall not
exceed 100 microvolis when measured in accordance
with Section 7.01. The test voltage shall be the ling-to-
neutral voltage corresponding to 110 percent excitation
of the transformer, This will be the coil volage for wye
connections and 1/3 limes the coil voliage for dehig
connectons.

0.04 POWER FACTOR OF INSULATION OF
OIL-IMMERSED TRANSFORMERS

While the real significance which ¢an be attached 10
the power factor of oil-immersed transformers is still a
matier 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 facter of oil-im-
mersed transformers is being given carcful attention by
manufacturers in connection with the problems of (1)
selecting insulating marerials, (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
facter,

The generally accepied factory iests for proving the
insulation leve! are the prescribed low-frequency tests
and impulse tests given in the American National Stand-
ard C57.12.90-1993.

When reguired, a factory power-factor lest can be
made, and this measurement will be of value (of compari-
son with field power-factor measuroments 10 assess the

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

a. Expericnce has definliely proved that litde or no
relation exists between power factor and the
abitily of the transformer o withstand the pre-
scribed dislectric tesis.

b. Experience has definitely proved thal the vari-
ation in power factor with temperature is sub-
stantial and erratic so that no single correction
curve will fit all cases, 7

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

0,05 AUDIBLE SOUND LEVELS

Transformers shall be so designed that the average
sound Jevel will not exceed the values given in Tables
0-2 through 0-4 whea measured at the factory in accord-
ance with the conditions outlined in ANSI/IEEE
€57.12.90-1993,

The guarantced sound levels should continue 1o be per
Tables 0-2 theough 0-4 until such time as enough data on
micasured noisc power levels becomes available.

Sound pressure levols are established and published in
this document.  Sound power may be calculaled from
sound pressure, using the method deseribed in
C57.12.90-1993.

Rectifier, railway, fumace, grounding, moebile and mo-
bile unit subslation transformers are not covered by the
lables. “The tables do not apply during the lime that power
switches arc operating in load-tap-changing transformers
and in transfoemers wilh integral power switches,
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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
Small Transformer | 1000 58
1500 60
2000 61
2500 62

Table 04

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

Average Sound
Equivalent Average Sound Level, Decibels Equivalent Levd, Declbels
Two-Winding Self-cooled Seli-conted Two-winding Ventilated
KVA Ventilated® Seuled ® KVA Forced Alr Cooled **,1
0-50 50 50
51-150 55 55
151-300 58 57 3-300 67
301-500 60) 59 301-500 67
501-70C0 62 61 501833 67
701-1000 64 63 834-1167 67
1001-1500 65 &4 1168-1667 68
1501-2000 66 65 1668-2000 69
Large
2001-3000 68 66 2001-3333 71
Transformer
3001-4000 M 68 3334-5000 73
4001-5000 71 av 3001-6667 74
5001-6000 72 70 6668-8333 75
6001-7500 73 71 8334-10000 76
* Class AA rating

**Does nat apply to sealed-type transformers
1Class FA and AFA raungs
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Part 1

POWER TRANSFORMERS

The Amenican National Standard €57.12.10-1988 has The following other panis of this NEMA Publication
been approved as & NEMA Siandard for powsr trans- No. TR 1 shall also apply:

formers.and shoukd be inserted in this Pant 1. a. Patl Cenemal
The ANSIAEEE Standard C57.92-1992, has been ap- b, Part6 Terminology
mﬂ'wm_mshmldmw.inmpail. c. Part7T 'Test Code

d. Pan 12 Underground-Type Three-Phase
Distribution Transformer
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Noise Increases with Vehicle Speed

When Congress allowed states to raise speed limits, and many states did raise speed limits from 55 mph to 65 mph
and higher, highways in these states got noisier. The table below lists the change in the noise made by auotmobiles,
medium trucks, and heavy trucks as they increase in speed from 30 mph to 70 mph, Raising the speed of an
automobile 10 mph (from 55 to 65 mph) increases the noise made by that vehicle 3 dB, from 72 dB to 75 dB.
Similarly, noise made by trucks increases from 86 to 88 dB with the same 10 mph increase in speed. In these
examples, gas mileage also decreases by 15%.

The result is a substantial increase in noise for those living and working near highways. Soundwalls are capable of
reducing noise levels by 10 dB, so increased speed limits have also significantly reduced the effectiveness of
highway noise barriers.

Reducing speed limits on roadways and increasing enforcement of speed limits is often the most effective and cost
efficient means of reducing noise. For example, reducing vehicle speeds from 40 to 30 mph is as effective as
removing one half the vehicles from the roadway.

[Speed (mph)| Noise at 50 ft (dB) |
Auto || Medium Truck |i. Heavy
Truck
I 30 62 | 73 | 80
| 31 62 || 74 80
32 63 || 74 81
33 63 75 81
34 64 75 T
35 64 76 | &
[ 36 65 76 I &
| 37 | 65 77 | 82
38 | 66 77 I 82 |
39 66 77 THE
40 67 78 | 83 |
41 || 67 78 IER
| @ 67 78 84
43 68 79 84
| 44 68 79 84
| 45 68 79 84 |
| 46 69 80 85 |
| 47 69 | 80 85 |
48 70 80 T
49 70 81 | 85
50 || 70 81 EE
51 71 81 86
52 71 82 86
EE 71 82 86 |
L 72 | 82 86 |

hitps :/iwww,nonoise.org/resource/transhighway/spnoise.htm 1/2



217122, 8:59 AM

Top

NPC Resources; Noise Increases with Vehicle Speed

2 82 | 86
| 56 || 7 83 87
T 83 87
58 73 83 87
59 73 83 87
60 73 84 | 87
61 74 84 88
62 74 | 84 88
63 74 | 84 88
| 64 || M | 85 88
| 6 I 715 | 85 88
| e | 75 | 85 88
67 || 75 85 89
68 [ 75 86 89 |
69 | 76 86 89
70 76 86 8 |
[Source: Cowan, Environmental Acoustics, 150 l

Law Library Moaze IMews

Heaing Eesources

Cinetnet

Zearch Ask s

suppert e

NPC Library

https:/fiwww.nonoise.orgfresourceftransfhighway/spnoise.htm
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dBmap.net - Noise Mapping Results
Report |

2/7/2022

dB

map.net

dBmap.net vi.4.1

https://dbmap.net/2uxso



Noise Map - Grid height 1m (A-weighted)

r
It

|

|
|
i;
[.

Model Overview

https://dbmap.net/2uxso



Receiver Results - Summary

Receiver Height Overall Level 31.5Hz 63Hz 125Hz 250Hz 500Hz 1tkHz 2kHz 4kHz 8kHz
Name {m) dB{A)
At Property 1 35 35
Line
Building 1 31 3
Home 1 49 49
Home 2 1 30 30
Home 3 1 31 31
Property Line 1 37 37
Property Line-2 1 38 38
Property Line-3 1 36 36
Property Line-4 1 34 34
Property Line-6 1 37 37
Property Line-6 1 32 32
Property Line-7 1 35 35
Sources

Source Name Height (m) Overall LeveldB 31.5Hz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

AC-1 15 94 ' 94
AC-2 1.5 94 94
AC-3 15 94 94
AC4 15 84 94
BESS-1 15 100 100
BESS-2 15 100 100
BESS-3 15 100 100
BESS-4 15 100 100
DC-DC2 1.5 85 85
DC-DC3 1.5 85 85
DC-DC 1 15 85 85
DC-DC 4 15 85 85
ET-3 15 77 77
ET-4 1.5 77 77
(NV-1 15 100 100
INV-2 15 100 100
INV-3 15 100 100
INV-4 15 100 100

https://dbmap.net/2uxso



Source Name Height (m) Overall LeveldB 31.5Hz 63Hz 125Hz 250Hz 500Hz tkHz 2kHz 4kHz 8kHz

Point-248 15 100 100
SWTCHGR-1 15 100 100
SWTCHGR2 15 100 100
T 15 85 85
T2 15 85 85
T3 15 85 85
T4 15 85 85
T5 15 85 85
T6 15 85 85
7 15 85 85
T8 15 85 85
T9 15 85 gs
T10 15 85 85
19 15 85 85
Ti2 15 85 85
13 15 85 85
T14 15 85 85
Ti5 15 85 85
T16 15 85 85
T17 15 85 85
T18 15 85 85
T19 15 85 85
T20 15 85 85
T21 15 85 85
T22 15 85 85
723 15 85 85
T24 15 86 85
725 15 85 85
26 15 85 85
T27 15 85 85
T28 15 85 85
T29 15 85 85
T30 15 85 85
T31 15 85 85
T32 15 85 85
T33 15 85 85

hitps//dbmap.net/2uxso



Source Name Height (m) Overall LeveldB 31.5Hz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

T34 15 85 85
T35 15 85 85
T36 15 85 85
Ta7 15 85 85
T38 15 85 85
T39 15 85 85
T40 15 85 85
T41 15 85 85
T42 15 85 85
T43 15 85 85
T44 15 85 85
T45 15 85 85
T46 15 85 85
T47 15 85 85
T48 15 85 85
T49 15 85 85
T50 15 85 85
T51 15 85 85
T52 15 85 85
T53 15 85 85
T54 15 85 . 85
56 1.5 85 85
756 15 85 85
T57 15 85 85
T58 15 85 85
T59 15 85 85
T60 15 85 85
T61 15 85 85
T62 15 85 85
T63 1.5 85 85
Te4 15 85 85
Te5 15 85 85
Te6 15 85 85
Te7 15 85 85
T68 15 85 85
T69 15 85 85

https://dbmap.net/2uxso



Source Name Height (m) Overall LeveldB 31.5Hz 63Hz 125Hz 250Hz S500Hz 1kHz 2kHz 4kHz 8kHz

T70 15 85 85
71 15 85 85
T72 15 85 85
173 15 85 85
T74 15 85 85
T75 15 85 85
76 15 85 85
T77 15 85 85
778 15 85 85
79 15 85 | 85
T80 1.5 85 . 85
T81 15 85 85
Te2 15 85 85
T83 15 85 85
T84 15 85 85
T85 15 85 85
T86 15 85 85
187 15 85 85
T88 15 85 85
T89 15 85 85
T90 15 85 85
To 15 85 85
Toe 15 85 85
T93 15 85 85
T4 15 85 | 85
T95 15 85 85
T96 15 85 85
To7 15 85 85
T98 16 85 85
T99 15 85 85
T100 15 85 85
T101 15 85 85
Ti02 15 85 : 85
T103 15 85 85
T104 15 85 85
T105 15 85 85

https://dbmap.net/2uxso



Source Name Height (m) Overall LeveldB 31.5Hz 63Hz 125Hz 250Hz S500Hz 1kHz 2kHz AkHz 8kHz

T106 15 85 85
T107 15 85 85
T108 15 85 85
T109 15 85 85
T110 15 85 85
T111 16 85 85
T112 15 85 85
T113 15 85 85
T114 15 85 85
T115 15 85 85
T116 15 85 85
Ti17 15 85 85
T118 15 85 85
T119 15 85 85
T120 15 85 85
T121 15 85 85
Ti22 15 85 85
T123 15 85 85
T124 15 85 _ 85
T125 15 85 85
T126 15 85 85
T127 15 85 85
T128 15 85 85
T129 15 86 85
T130 15 85 85
T131 15 85 85
T132 15 85 85
T133 15 85 85
T134 15 85 85
T135 15 85 85
T136 15 85 85
T137 15 85 85
T138 15 85 85
T139 15 85 . 85
T140 15 85 85
T141 15 85 85

https/dbmap.net/2uxso



Source Name Height (m)} OverallLeveldB 31.5Hz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

T142 15 85 a5
T143 15 85 85
T144 15 85 85
T145 15 85 85
Ti46 15 85 85
T147 1.5 85 85
T148 15 85 85
T149 1.5 85 85
T150 15 85 85
T151 15 85 85
T152 1.5 85 85
T153 16 85 85
T154 15 85 85
T155 15 85 85
T156 1.5 BS 85
T157 1.5 85 85
T158 1.5 85 85
T1 59_ 1.5 85 85
Ti60 15 85 B85
T161 15 85 85
T162 15 85 85
7163 15 85 85
Ti64 15 85 85
T165 t.5 85 85
Ti68 15 85 85
T167 1.5 85 85
T168 1.5 85 85
T169 15 85 85
T170 1.5 85 85
T171 1.5 85 85
T172 1.5 85 B5
T173 1.5 85 85
T174 15 85 85
T175 15 85 B5
Ti76 15 85 85
T177 1.5 85 85

hitps://dbmap.net/2uxso



Source Name Height (m) OverallLeveldB 31.5Hz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

T178 15 85 85
T179 15 85 85
T180 15 85 85
T181 1.6 85 85
T182 1.5 85 85
T183 1.5 85 85
Ti84 15 85 85
T185 15 85 85
T186 1.5 85 85
T187 15 85 85
.T188 15 85 85
T189 15 85 85
T190 1.5 85 85
T191 15 85 85
T192 1.5 85 ’ 85
T193 1.5 85 85
T194 15 85 85
T195 1.5 85 85
T198 1.5 88 85
T197 15 85 85
T198 1.5 85 85
T198 1.5 85 85
T200 1.6 85 85
T201 1.5 85 85
Tao2 1.5 85 85
T203 15 85 85
T204 15 85 85
T205 1.5 B85 85
T206 15 85 85
T207 15 85 85
T208 15 85 85
T208 1.5 85 85
T210 1.5 85 85
T211 1.5 85 85
T212 1.5 85 85
T213 1.5 85 85

https//dbmap.net/2uxso



Source Name Height (m) OverallLeveldB 31.5Hz 63Hz 125Hz 250Hz 500Hz 1kHz 2kHz 4kHz 8kHz

T214 1.5 85 85
T2156 15 85 85
T216 15 85 85
T217 15 85 85
T218 1.5 85 85
T219 1.6 85 85
T220 1.5 85 85
T221 1.5 85 85
T222 15 85 85
T223 1.5 85 : 85
T224 15 85 85
T225 15 85 a5
T 15 77 77
T-2 1.5 77 77

https.//dbmap.net/2uxsc



Receiver Locations

Home

At Property Line

Property Line Property Line-2 Property Line-3 Property Line-4 Property Line-5

Property Line-6 Propenrty Line-7

https://dbmap.net/2uxso



Receiver Charts

50

40

30

20

10

50

40

30

20

10

At Property Line

Receiver Results Chart dB(A)

35

Building i | 31
Home 49
Home 2
Home 3 31
Property Line a7
Praperty Line-2 k]
Property Line-3 6
Praperty Line-4 34
Property Line-5 37
Property Line-6 32
Property Line-7 kT
o 10 20 30 40 50
At Property Line - Spectrum dB(A) Building - Spectrum dB(A) Home - Spectrum dB(A)
50 50 H
40 40
a5
31
30 30
20 20
10 10
0 0
315 63 125 250 500 1k 2k 4k Bk 315 63 125 250 500 1k 2k 4k 8K 315 B3 125 250 500 1k 2k 4k Bk
Home 2 - Spectrum dB(A) Home 3 - Spectrum dB(A) Property Line - Spectrum dB(A)
50 50
40 40 37
0 3
30 30
20 20
7 10 10
a 0
315 63 125 250 500 1k 2k 4k 8k 315 63 125 250 500 1k 2k 4k Bk 315 63 125 250 500 1k 2k 4k 8k
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Property Line-2 - Spactrum dB(A}

40 B

20

o
315 63 126 250 500 1k 2k 4k

8
Property Line-b - Spectrum dB(A)
50
40 @
30
20
10
Usm 61§26 250 500 1tk 2k 4k Bk

40

10

Property Line-3 - Spectrum dB(A)

40

20

12

Property Line-4 - Specirum dB{A)

10

318 63 125 250 BOD 1k 2k 4k Bk

Froperty Line-6 - Spactrum dB(A)

a2

20

40]

315 B9 126 250 BOO 1k Z 4k Bk

Property Line-7 - Spectrum dB(A)

kN

s
WS B3 125 250 00 Mk Pk 4k Bk

H.5 83 125 280 500 1k 2k 4k Bk
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Configuration

0.9G Ground Factor

0°C Temperalure

70% Humidity

Results are A-welghted

Results are rounded to 0 decimal places

Second order reflections are included

Reflections are only considered at a distance of 1m or greater from a reflector (facade level)

1S08613-2 barrier attenuation limit (20/25dB} is enabled

Verlical edges (lateral paths) are included using convex paths only {following {SO17534-3 recommendation 5.2)

Ground reflections are not screened {as recommended In ISO17534-3 5.3)

References

ISO 9613-1:1993 — Attenualion of sound during propagation outdoors — Part 1: Calculation of the absorption of sound by the
atmosphere

ISO 9613-2:1996 — Attenuation of sound during propagation outdoors — Part 2: General method of caleulation

ISO/TR 17534-3:2015 — Acoustics — Software for the calculation of sound outdoors — Part 3: Recommendations for quality
assured implementation of ISO 9613-2 in software according to ISO 17534-1. Quality Assurance and Test Cases:
https://dbmap.netiso17534results
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PO Box 160
Quaker Street, NY 12141

Jeffery Schmitt, Chair
Planning Board

Town of Duanesburg
5853 Western Turnpike
Duanesburg, NY 12056

February 4, 2022
Re: Oak Hill Solar 1, LL.C and Oak Hill Solar 2, L1.C
Dear Chairman Schmitt and the Planning Board,

Please provide this letter and attached color image in the Planning Board member’s binders for
review at the next Planning Board meeting. Please include this letter and attachments with the
official meeting minutes as posted on the the town website.

We are immensely concerned about Oak Hill Solar’s design and storm water pollution prevention
plan’s impact on the abutting parcels, surrounding neighborhood and the greater Town of
Esperance-Schoharie Creek watershed. Our Comprehensive Plan’s vision statement was agreed
to by the taxpayers and should be a guiding force on the town’s development and land use
planning. It says:

“The Town of Duanesburg is a proud community of strong heritage and rural character.
We encourage the preservation of our attractive and cultural landscape. We provide
economically vibrant commercial and retail zones, and a variety of quality housing,
cultural and recreational options. We are committed to sustaining our valuable economic
and natural resources, particularly agricultural land use, open spaces, natural habitats, and
fresh watersheds. We support thoughtful growth and development that enable affordable
taxes, enhances the character of commercial and residential zones, improves our schools,
and provides local business and employment opportunities.”

We urge the Board to protect and preserve our natural resources and rural community character.
Attached are three appendix that detail some of our concerns:

Appendix A provides information for parcels 74.00-3-18 and 74.00-3-19. These lands already
experience erosion from rain and snow melt stormwater run oft from tax id parcel 74.00-2-5.1,
the proposed Oak Hill Solar site. Constructing hundreds of 13.3 feet wide rows of tracking solar
panels along a north -south axis may increase sheet flow down the steep 10-15% grade slope.
The images clearly document that the highest point of the site is in the south and the lowest point
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