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1.00 INTRODUCTION

Del awar e Ri v @njecB@vnaadr ,iDRSAL)C If ds p Prelpnmary®mject hi s
Summaryfor the proposed developmernhstallation and operation of twoommunity solar
photovoltaic facilities, B MW AC for the first projeceind 2.00 MW ACfor the second project

(collectively, the fiSolar Facility 0 ) Il ncluding the proposed const
approximatelyl378.78ft. for the first projectand 574.11ft. for the second projedength 5
kilovolt (kV) interconnectiorine (collectively, thefinterconnectionLined) t o i nt er conn
SolarFacility to the New York State Electric and Gas CorporatidfifSEG") electrical grid.
Theenergy generated from the propoSadarFacility would be distributed to NYSE®r daily
electrical useby NYSEG's customersand directly benefit customers enrolled in tReoject
Own e rCébnsmunity Solar Program Collectively, the proposedSolar Facility and

Interconnectiol. i ne ar e r ePrejectoed to as the 0

The proposed site for tHgolarFacility ( $olar Sited Wwould be on approximately26.3 acresin

total of undeveloped landithin thejurisdiction of theTown of Dryden near Dryden Road.

The final SolarFacility system size will be determined basad final system design as approved
by DRS and NYSEG

The connectionof the Solar Facility to the NYSEG electrical grid including the specific
interconnection equipmenuill be part ofthe filnterconnection Agreement between NYSEG

and the Project Owner

The SolarFacility design willadhere tdechnical and environmental requirements in accordance
with electricity distributionc 0 mp a nodesandcurrent federal or county and municipality

laws.
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Key attributes of the Project include

1 Direct conversion of sunlight to electricity without geatteyn of waste materials;

1 Power generated frora renewable resource producing no carbon emissions or any other
air pollutants;
No noisegeneratediuring solar power generation;

1 No traffic disturbance durinBroject lifespan

1 Minimal visual impact uniform solararrays approximately sevéeet in height. All orsite
structures (maintenance building and electrical switchgear) limited to no moreigdn
feetin heightto minimize visual effectsProject willbe surrounded by vegetatipand

1 Minimal ground disturbancéo the Solar Site including the surrounding environment.

Solar panels secured to ground by use of a racking systemmimize groundjyrading.

This Preliminary Project Summaryincludes descriptions of and guidelines for the design,
corstruction, opergon, maintenance,and decommissioningof the Project The design,
construction, operation, maintenance, aedommissioningf the Project will meet or exceed

the requirements of the National Electrical Safety Code and U.S. Department of Labor
Occupational Safety and Health Standards, as wetibvae/municipality requirements fothe

safety and protection of landowners and property.

The Project Owner has compiled theseliminary Project Summarywith, to the best of its
knowledge, currently available informatiod\ topographic andjeotechnicateportof the Solar

Site has not been eopletedbut canbe provided along with other required informatioduring

the permitting proces3 he presentlocument issubject to change and may be modified if new
information becomes available and as design drawings are finalized. The information contained
in this document isneliminary and not intended to describe all the relevant information of the

Project and is qualified in its entirety by the final application and site plans.
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1.1. Estimated Project Construction Schedule
Construction of the Project would be expectedbeginin Q2 of 2018 and isestimated to take
approximately 3 months to complefen estimated project construction schedule is hereunder.

Tabl e 1Diag@ant 0s

Rank # TASK W1 W2 W3 W4 W5 We W7 W8 W9 WI10 W1l Wwil2
1 Site preparation and perimeter fence -
Mechanical works | |

Inverter Station works l:l

Electrical & Civil works | |

Modules placement :l

Connection Works

Test commissioning & Interconnection

0O =] @ s wm R

NN

Planting

1.2.  Purpose
Theoverallpurpose of the Project is to providestomersvith a costeffective source of reliable,

renewable solaglectricity.

Additional Project objectives include:

1 Develop ageneration facilitythat is feasiblequick to construct an@asy tooperate while
providingNYSEGand its customers with a cesffective, cleanealternative;

1 Establish emissicfree solar electricity and reduce greenhouse gas (GHG) emissions while
avoiding, minimizing, and mitigating the impacts to the environment;

1 Generate electricitwithout utility watersupplyneeds

1 Provide other importanieconomic and environmentdlenefits to NYSEG and the
Municipality, including improving local air quality and public health, developing local
energy sourcegromoting local jobs&nd diversifying the energy suppbnd

1 Contribute to the State of New Yorkaaf50% of electricityfrom renewablesources.
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Based on historical formation, the energy usage fos@ndard home 10000kWh/year The
proposedSolar Facility would generateapproximately5,765850 kWh/year equivalent tothe
electricity consumptionof 575 homes The Project Ownés preference would be for the
residentsand businessesd the Townof Drydento participate inthé® r o j e ¢ t Co@nmwmigyr 0 s
Solar Program and be thdirect beneficiaries afeduced electricity rates.

2.0 PROJECT DESCRIPTION
2.11. Project Location and Land Ownership
DRSO0s s el &oldrSiteaver attfer Idcdiians is based on several site criteria including:
1 Contiguous site with relatively flat topography of adequate size tdSudatFacility;
1 Proximity to existing NYSEG electrical grid;
1 Availability, under agreement with current landowagland to be leask
1 Avoiding sensitiveareas, such as river, lakes, deep forest etc.;
1 Avoiding visual impact by utilizing a site that is set back from puidads and will allow
for the SolarSite to be screened from public highways through the use of topography and
landscapingand

1 Good highway access for construction, operation and maintenance activities.

The Solar Site would bdocated in the Town obryden in Tompkins County, New York, near
Dryden Road (See Figure 1). Its nominal elevation is 1213 feet above sea level (Figure 2). The
latitude and longitude given is 42.48%6.320.

The SolarSite would beareexpected t@approximately26.3 acres, including approximatef/10
acres for the Interconnection Line. Tls®lar Site will be leasedfrom the property owner
( Property Ownero ) and approximatalyt35.21 &cres owned by the Property Owner
(Figure 3). Access to tHeolarSite is anticipated to bga Ferguson Road
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108 Figure 1. Project Location (source Google Maps)

109 (See alsd’lan 1z SolarFacility Location)
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Figure 2. Topography
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2.12. Overview of Solar Facility

A grid-connectedsdar power systems electricitygeneratingthat is connected to thaility
electricalgrid. A grid-connectedsolar system consists @olar panelsone ormoreinverters a
power conditionig unit and grid connection equipmerithe proposed installation is composed
by a field of photovoltaic generators formitwo individualinstallatiors of 1.3 MWacand 2.00
MWac (Figure 4)

The Solar Facility is composed of polycrystalline photovoltaic modules electrically
interconnected with the same orientation and tilt. Modules are interconnected in str@gs of
modules The SolarFacility peak power i®xpected to b&.7388MWdc with a ratio Ppk/Pn of
approxmately 133 the first project and 2.78208\Wdc with a rdio Ppk/Pn of approximately
1.39 for the second project

10
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127 Collecting all DC output an inverter stationand stepup power transformerwill be
128 interconnectedconditioningthe electric parameterfor feedingenergyto the electric distribution
129 network. Power generated frormsolar panelswill be transferred via shielded cables within
130 underground conduits ®witchgearwhich forms part of the main power generation facility.
131

132 The panels themselves agectrically protectecand abovegrade wires are both shielded and
133 secured in order to avoid exposure or accidental comiiatecessary protections for this type

134  of facilities and supporting structures for pémpltaic modules are included.

135

136 Figure 4 Diagram of a gridconnected photovoltaic plant
137

138 2.13. Acreage and General Dimensionsf Solar Facility and Interconnection Line

139 The total acreage of property owned by the Property Owrfe8521acres(114.79 acres north
140 of Ferguson Road and 20.42 acres south of Ferguson Rba&olarSite would be located on
141  approximately26.3 acres of the Propertyorth of Ferguson Roadhe covered area will consist
142  of 22.37 acres utilized for th&olar Facility, including 010 acresfor the Interconnection Line,
143  which assumes a maximum of 20 ft. of temporang a ft. permanent wid&378.78foot trench

144  for the first project and574.11foot trench for the second project

145

146 Table2 identifies the significant structures and equipment for the Project, including dimensions.

147
148
149

11
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Table 2- Summary of Land Area

Description Total Area Project #1 Project #2
Solar Facility 22.37Acres | 8.74Acres | 1363Acres
Modules covered area 5.95Acres | 2.29Acres 3.66 Acres
Inverter Station covered area 0.03 Acres | 0.015 Acres| 0.015 Acres
Interconnection Line (permanent) covered area 0.10 Acres | 0.05 Acres | 0.05 Acres

2.1.4  Solar Facility

The following sections describe the components and processes $bldrd-acility. Selected

manufactures may change during the design and permitting process due to market and economic

conditions.The final equipmengelectedwill be of similar characteristics.

2.1.4.1 Solar Facility Summary of Features

The Solar Facilitywill be composed 03,104 modulesin total of 345Wp or similar, 5,040for

the first project and 8,064 for the second projedsiributed into arrays and mounted on a

specific supporting structure.

Table 3- Solar Facility Summary

Description Project #1 Project #2
Peak power (MWpk) 1.738 2.782
Tilt & azimut 25°/ 0° South 25°/ 0° South
Module disposition Portrait Portrait
Nominal power (MW) 1.30 2.00
Modules/String 28 28
Total Modules 5,040 8,064
Strings/DC BOX 24 24
DC BOX 11 12
Inverter station 1.30MW 2.0MW
Transformer 2 MVA 2 MVA

Supporting structures are set considering econpt@chnical and land conditions for the
modules to capture the most amount of solar radiatmaiobtain the bestolaryield possible.

12
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Surroundingshadings are considered both, the final Projectdistributionas well asdistances
betweenrows of modules.The module arrays amistributed into rows, leaving free corrigor
considering at least 80% of the arrays width in ordeperform the tasks of constructjon

subsequent maintenanaed landscaping

The inverter station, which contains the transformer, will be nearby tarthét ¢ine in order to

connect thé&olarFacility to the existing distribution network.

2.1.4.2 Solar Facility Modules

The module manufacturer willepend on the availability of the modules during the procurement

period. Expected minimum requirements of thedulesare:

1 Conforms with IEC 61215:2005, IEC 61730: 2004, UL 1703 Standard®ther certificates
1 High Module Conversion Efficiencies

9 Dimensiors 195&992x40mm

1 Cell type:Polycrystalline

1 Maximum System Voltage: 0® Vdc (UL)

1 Efficiency up to 17.8%6

1 25 years power output warranty

1 Electrical Characteristics STC

Values at Standard Test Conditions STC (Air Mass AM1.5, Irradiance 1000)WZwil
Temperature 25°)

Table 4- STC Module Characteristics
Maximum Power Current (Imp)| 9.00A
Maximum Power Voltage (Vmp 38.4V
Short Circuit Current (Isc) 950A
Open Circuit Voltage (Voc) 46.7V
For more information please consult the datasheet appehttie moduls.

2.1.43. Supporting Structures
Model: Hot galvanized steel structure according to ISO 146%9:2&imilar equipmentmay be
installed depending on availability of the manufacturers duringdhstructiorperiod.

13
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Evaluation of thestructural design of support ftine solarmodules shall accouior permanent

loads, snow and wintbads seismic design construction, structuzalculationand foundatios,
module sizing control of connectiongyeotechnical repodnd effecs of tempeature changes in

accordance with applicablawand building code

The metallic supporting bases fmodules shall be of steel components hot dip galvanized, with

a minimum average thickness of 70em as | SO/ E
anodizedaluminumof heavy duty type and alloy for the better amdirrosion protection of the
construction. tt may be used in combination with these materials for the construction of
supporting bases. All connections including bolts, nuts, shall be of A2 stainless steel or

compliant with other industry standard practices apprtgpfa@ the application defined.

Driving pile workswill be made taking into accouatgeotechnical reportFollowing areseveral

examples of a support structareonsidereébr the Project.

T ERERSSSS

Figure 5 SupportingSructure Overview
(See alsd’lan 9z P06 Supporting Structure)

14
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Key points of the structure:

Portrait mounting
Mono-postanchored to the ground

All connections bolted without welding.

= =4 4 -4 A8 8 A

The deptlpiling varies according to theoil conditions
Easy installation and maintenance in a gjiké pattern

One tie bar and a crossbar in which the straps are supported.
Modules fixed to the structure by clamping plates on the straps.

Table 5- Structure Summary Details

Module height above ground(lower part) 2.63 ft.
Maximum height 9.11t.
Long 92ft.
Width 12.9ft.
Angle 25°
Area 131.8yd” approx.
Piling depth On site

2.1.5 Inverter and Transformer Station
2.1.51. Inverter

Inverters shall be installed in pfabricated lockable containers or in an outdoor installation

protected with weathegsroof material to NEMA 3%rotection degreenverters shall meet at

least the following requirements, international standards and tested by:

1 UL Marked 1741
1 IEEE-1547
M1 IEC 62116

Inverters should be sourced based on the following characteristics;

1 Conformity with the Grid ConnectioApplication documents.

f Euro and maxi mum ef fi

ci

ency

T High reliability (expected

O 97 %.

avai

abi

t

y
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DCAC connections module Power module

== & == ]
231 b F 1f 1 F it 1 of
232 Figure 6.Inverter
233 (See alsd’lan 13z PO8Inverter & Transformer Station)

234

235 Thelnverteris available in a turnkey MW platform. Delivered witictory tested Inverters, MV

236 Padmounted transformer and auxiliary equipment, skid mounted solutions reduce installation,
237 commissioning and decommissioning time and .cBet more information please consult the
238 datasheet appendix of the inverter.

239

240 2.1.52 Transformer

241 Proposed manufacturers afidal decisiors will depend on marketonditions and the inverter

242  manufacturer final solutiorFollowing are some specificationshich may change:

243 1 Transformer model: 2,000 KVA 4.8 kV/ 0.&V

244  Similar equipmentmay be installed depending omanufactureravailability. Minimum

245  requirements of the egpment are described hereunder.

246

247  The padmounted transformer is part oftae HEK Open Skid Platform, is designed for large
248  scale utility, with complete factory integjed DC & AC disconnects and protection, HBS

249  solar inverters, a step up patbunt transformer and auxiliary equipmer®n a skid solution,

250 critical power connections are completed and tested made in a factory environment and the pre
251 tested unit is shyped to the field ready for the final field connectionStandard MV skid

252  platforms can reduce installation and commissioning time.

253

16
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The allin-one solution simplifies the installation, savescgpand the visual impact is lower than

other options of configuration.

Figure 7. fi A-indfo n G Box & Inverter & AC Box &ransformer Station
(See alsd’lan 13 z PO8 Inverter & Transformer Station)

2.1.6 Electrical Installation

This part contains theemainderof the electrical devices necesgar the SolarFacility.

2.1.61. DC Electric Switchboards
DC boxes proposed manufacturers Angrial, Chemick or Ingel.
Similar equipmentmay be installed depending omanufacturer \aailability. Minimum

equipmentequirements are described hereunder.

Within each array24 strings of modules are to be combined in parallel in a combiner box of
with a protection rating oNEMA 3S or above. The total amount of DC Box 8 for the first
project and 12 for # second projeciThe combiner boxes will have at least the following
characteristics:

1 Suitable for outdoor installation;

1 Mounting lugs and required nuts and bolts for installation;

17
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Designed for UV resistance;

Self-extinguishing and halogeinee materials;

Protection isolation;

Coverage of electrical items with methacrylate plate;

Disconnecting isolatorsSD0VDC must comply with applicable standards;
Fitted with surge prection Device, 3pole, T®Vdc, 40KA,

Fully labeledand color coded wiring (as per peot all strings);

Appropriate number of string inputs and associated fuse sizing;
Anti-condensation filter;

DC fuse in both poles per string;

=4 =2 =4 A4 A4 4 -4 -4 A - -2

DC power supply (from strings) within theperational voltage range (2A®00 VDC
Morsun or similar);
Groundingcopper tape;
Cable glands for output DC cable (up to 4x1x300mm?2 Al XLPE cable; defined per
project) and signaling cable input & output

1 In case of armored cable, glands have to be able to earth the aluminum armor.

1 Cable glands for communication cable gmoundingcable.
Operational ambient conditions are to be as follows:

1 Temperaturg7.CFto +100 °F

1 Relative humidity 15 to 95 %

2.1.62. Wiring
Two types of wiring will be required in theroject from modules to DC Box, and from DC Box
to general DMisconnect Switch.Solar Facility cables meet the requirements of UL standard

4703,appropriate fosolarphotovoltaic applications.

Single conductor, sunlighesistant, direct burial photovoltaic wire rated 90°C wet or 2000

V for interconnectiomwiring of grounded and ungrounded photovoltaic power systems

18
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302 Features:
303 A Rated 90AC wet and dry
304 A Rated for direct burial
305 A De f o-resistantiatdigh temperatures
306 A Excellent moisture resistance, exceeds UL
307 A Stabl e el ect tbioadtenhpergtureoranger t i es over a
308 A Ilncreased flexibility
309 A Excellent resistance to crush and compres:
310 A Resistant to most oils and chemicals
311 A UV/ s-tesistamt g h t
312 A Meets cold bend-48°6d cold i mpact tests at
R
313
314 Figure 8 Project Wiring

315 2.1.62. Grounding

316 Metal enclosures containing electrical conductors or other electrical components may become
317 energized as a result of insulation or mechanical failures. Energized metal surfaces, including the
318 metal frames oSolarFacility modules, can present electrical shock and fire hazards.

319

320 By properly bonding exposed metal surfaces together and to the earth, the potential difference
321 between earth and the conductive surface during a fault condition is reduced to near zero,
322 reducing eletric shock potential. The proper bonding to earth by the equipment grounding
323 system is essential, because most of the environment (including most conductive surfaces and the
324  earth itself) is at earth potential. The conductors used to bond the variose@xpetal surfaces

325 together are known as equipment grounding conductors (EGCSs).

326

327 The metallic device used to make contact with the earth isgtbending electrode The

328 conductor that connects the central grounding point (where the equipment groundang isyst
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connected to the grounded circuit conductor on grounded systems) and a grounding electrode

that is in contact with the earth is known asdgheunding electrode conduct¢GEC).

Combined DirecCurrent Groundingelectrode Conductor and Alternath@yrrent Equipment

Grounding ConductorAn unspliced, or irreversibly splicediombined grounding conductor

shall be run from the marked dc grounding electroateductor connection point along with the

ac circuit conductors to tlgrounding busbar in the assated ac equipment.

See Figure 8 for the combined EGC/GEC routing. Note thatNBE allow this combined

conductor to be terminated at the first panel board that has a grounding busbar with an attached

GEC to a grounding electrode.

PV
Array

Junction/
Combiner Box

Inverter

Ground Bus

I

CRELOL-

Combined DC GEC & AC EGC

To/From Utility:
VAC

TR
.

AC Cabinet
Switchgear

Mlie
N o

EGC /’

EGC: Equipment
Grounding Conductor

GEC: Grounding
Electrode Conductor

Wy )

Combined DC GEC
& AC EGC

AC Service Entrance

Bus

GEC

AC Grounding
Electrode

EARTH

Figure9. CombinedEGC/GEC grounding routing
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2.1.7  Monitoring
Sensors include:

1 Combiner Box temperature

1 Ambient temperature

1 Panel temperature

1 Solar irradiation

1 Wind speed
All sensors such as the weather station and pyranometers must use dedicated Modbus Channels
for the collection of measurement3he MODBUS channels cannot exceed a maximum of 16
devices (pyranometers, temperature sensors, wind sensors, weather stations) with no other
devices such as string monitors, inverters or relays are to be connected to the dedicated Modbus
channel for the weher sensors and pyrometefll data sent to the Industrial PC (Supervisor

software) must be received using Modbus TCP protocol.

Combiner boxesreconnected tohe centralized monitoring system with following interfaces:
1 RSA485, baud rate 19200;
1 Monitored voltage arrestors DC;
1 Two string level current monitoring.
All String Combiners should communicate with the Industrial PC via Modbus TCP. This

Modbus communication must be fully documented.

Measurements in the String Combiner level, mininmeguirements:
9 String Current every 1 min
String Voltage Input every 1 min
Total output current at the boxes every 1 min

1

1

1 Total output voltage at the boxes every 1 min
i Total output power at the boxes every 1 min
1

In Box Temperature every 1 min
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371 The inverter sition is a central monitoring system of thelarFacility with this features:

372 1 Grid visualization

373 1 SolarFacility generator visualization
374 1 Inverter visualization

375 1 External signals visualization
376 1 Registers

377 9 Fault history visualization
378 1 Warning historyisualization
379 i Status visualization

380 1 Internal debug

381 1 Sl visualization menu

382

383 2.1.8 Mid Voltage Connection
384 The SolarFacility will satisfy NYSEG technical interconnection requirements in order to work

385 in parallel with the utility distribution systemBhe Projectwill meet the following requirements

386 A Voltage response range
387 A Frequency response range
388 1 Inverters certified

389 1 Protective function requirements
390 1 Metering

391 1 Operating requirements
392 A Dedicatedransformer

393 A Disconnect switch

394 A Power quality

395 A Power factor

396 A Islanding

397 A Equipment certification
398 A Verification testing

399 A Interconnection inventory
400
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2.1.81. Mid Voltage interconnectionline
The proposed Interconnection Line would be desigfed5 kV threephase Delta (three
conductors) circuits. The Interconnection Line will connect the transformer to the existing

electrical grid located at north of tls®larFacility, on circuit 735, substation Dryden.

The Interconnection Line would be lmderground duct, conductors ratedbakV, backfilled
with select and native backfill, and compacted. The main characteristics of the wire are:

EPR/Copper Tape Shield/PVC

Conductor 1350 Aluminum Compact Class B strand

Medium-Voltage Power

Shielded 53 kv

UL Type MV-105, 133%

Ins. Level, 115 Mils

For use in aerial, conduit, open tray and underground duct installations
Rated at 105eC

Excellent heat and moisture resistance

Excellent flame resistance

Flexibility for easy handling

Low friction for easy plling

Electrical stability under stress

Chemicairesistant

Meets cold bend teste8 5 ¢ C

105°C rating for continuous operation

40°C rating for emergency overload conditions

250°C rating for short circuit conditions

According to National Electrical@le (NEC), UL 1072 and more compliances

. 5 -

Figure 10 Mid Voltage wire

= =4 4 -4 5 8 -5 8 -5 -9 -9 -9 -5 _9 -5 -9 -5 -9 -°3
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2.18.2. Point of Common Coupling (PCC)

The RCC is the point where th8olar Facilityinterconnects withithe electric utilitygrid. The
Dryden Circuit #735 is a native 4.8 ldistribution circuit that serves the Town of Dryden, NY.
The 4.8 kV distribution is fed from the Dryden Substation via a set of UBk8kV, 6.4MVA
substation transformer banks wittf239amp feeder regulators (5SMVA summer rating).

The interconnect pointfdhe Solar Facility 8 near thehree phase 4.8 K\distributionat Line
712, Pole352 The customer i8.08miles from theDrydensubstation.
Table 6. The PCC Configuration Summary

Project #1 Project #2
PCC Line Location L-712 L-712
PCC Pole Location P-352 P-TBD
Line Voltage at PCC (kV) 4.8 4.8
PCC Line Type 3 phase 3 phase
PCC Line Configuration Delta Delta
Distance to Circuit Source 0.08 miles 0.08 miles
Number of Protective Devices
Number of Line Regulators

It is recommended thatorth location point described be utilized as the PCC as it is near the 4.8
kV three phase distribution line. The PCC location is approximately 0.1 miles away from the

Dryden substation.

2.18.3. AC Generator DisconnectSwitch

In order to isolateand protecthe Solar Facility from the utility electrical grid a load break
disconnecting switch is necessary. The disconnect swifitta8e located between the generating
equipment and its interconnection (at PCC), must be manual, visible, lockablgaagd
operated.The CDG Projectshall provide the Company with 2¥bur/7day unlimited access and

control of this isolation switch.
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450 The disconnect switch must be rated for the voltage and current requirements of the installation.
451 Disconnecting meanshall be rated to interrupt the maximum generator output; meet applicable
452  Underwriters Laboratories (UL), American National Standards Institute (ANSI), and IEEE
453 standards; and shall be installed to meet the NEC and all applicable local, state, and federal
454 codes.| t  wi | | be clearly marked with permanent
455

456 In accordance with thBroject Owner'safety rules and practices, this isolation device must be
457  used to establish a visually open, working clearance boumdsey performing maintenance and

458 repair work. The designated generator disconnect also must be accessible and lockable in the
459  open position and have provisions for bBtioject Owneand Customer padlocks and be capable
460 of being tagged and grounded on Breject Owneside byProject Ownepersonnel.

461

462 The visible generator disconnect switch shall be a -ggegated, bladepe switch (knife

463  switch) meeting the requirements of the NEC and nationally recognized product standards.

464

465 Installationwill also require a recloser with remote control and data access to be installed to:

466 1 Monitor voltage, current

467 1 Act as a utility controlled redundant protection system
468 1 Provide for remote disconnect

469

470 2.1.9 Operation and Maintenance

471 During operationmaintenance activities will focus on scheduled preventive maintenance and
472  repairs of the solar generating equipment. The maintenance and oéphé& Solar Facility

473  components is expected to be coordinated through monitorirgjteomspections and tedal

474  support from the various warranty services of the original equipment manufacturers.

475

476  The Solar Facility will operate 7 days per week, generating electricity during daylight hours.
477  Preventive maintenance activities would occur during normal wolkaogs twice per year with

478 the occasional need to conduct corrective maintenance to certain equipment dudng non

479  scheduled or weekend hours.
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The solar generating equipment will be continuously monitored and controlled from the central
control room during nonal working hours with 24 hour monitoring from a remote source. The
generation units, auxiliary systems and balance ofSthlar Facility will be connected to the
SCADA system.

Standard maintenance for t8elarFacility will be as follows:

1 Modules Cleaning: Module cleaning will be performed during preventive maintenance
hours or extraordinary snow storms.

1 Scheduled Maintenance There will be the need to periodically inspect the modules
(removal snow, ice, grass, vegetation) and make necessary aligadjestiments (i.e.
tighten fasteners) or replace damaged modules to prevent breakdowns and production
losses. System components will go through maintenance checklist once or twice per year.
The checklist shall include such items as:

o Checking wire connectits
Testing voltage/current at any part
Inspecting components for moisture
Confirming settings on the inverter

Transformer maintenance

O O O O o

Resealing of system components

9 Corrective Maintenance Corrective maintenance will occasionally be required due to
uncontollable circumstances such as severe weather or premature failure of components.
These unscheduled repairs will be undertaken in a manner to minimize impacts to the
continued operation of thgolarFacility.

1 Monitoring management: uses reatime data to oversee Project parameters.
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« Clean panels Olnev tems * Perform thermal imaging to test
+ Grease tracker gears and actuators Inspect SCADA and electrical connections

+ Check hydraulics meteorological systems * Inspect for loose connecthons

« Calitrate controllers and sensors communication rust/mossture, or pest infestation
* Remove w.-gcralon snow, and ice from connection and test signal + Test string current

Ill(ll e my -

Line from
3 — additional
arrays
Pnn.u K Sub 4
Combiner
= oc
Disconnect
Switch
e
Dlaconnocl
Switch
Grid
Interconnect < + Test inverter functionality and
Inverter settings
« Perform thermal imaging to
test efectrical connections

= Inspect for loose connections
rustmossture, or pest
infestation

Figure 11 Highlights of the plant maintenance

Typical equipment required to support operation and maintenance ®6ié-acility includes:

1 Cleaning systems;

Standard electrical tools;

Building support systems

Transport vehicles (piekp truck, ATV, etc.)
Standard machinist tools.

= =4 4 A

2.1.10 Site Security
Limiting access to th&olarFacility to norrauthorized personné necessary both to ensure the

safety of the public and to protect equipmeatrf potential theft and vandalism.

Some or all, of the perimeter of th&olar Facility may be fencedwvith an approximately eight
foot-high fenceagricultural fence. The inverter pads may be fenced with an approximate eight
foot high chain link fence to safety and security of electrical generating equipbuentillance
methods such as security cameras, motion detector, or heat sensors mayiée abdtaations

along theSolarFacility boundary.No lighting will be installed
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2.1.11 Temporary Construction Facilities

Temporary construction staging areaswd be required for temporary construction offices and
construction parking. These areas will loeated onthe Solar Site and used throughat the
approximately 3nonth Project construction period and then decommissioned. The exact
location of the temporary construction staging areas witldfmed in the General Layout

The staging areawould include material laydown anstorage areas, an equipment assembly

area, construction trailers, construction worker parking, and portable toilet facilities.

Graded aklweather roadsmaybe required in selected locations on t8elar Site during
construction to bring equipment and materials from the staging areas to the construction work
areas. These roadsay not be decommissioned after constructionmeas be utilized for long

term Project operation and maintenance.

2.1.12 Water Usesand Sources

The Project will not use anytility water for electrical power generation.

2.1.13 Erosion Control and Storm Water Drainage
A stormwater pollution prevention plan ®WPPPo study will be conducted

2.1.14 Vegetation Treatment andManagement
Based on the use of existing access, roads, andafighdys for thelnterconnection Lingit is
anticipated thaminimal clearing antbr loss of native vegetation would occur for foetprint of

the Project

2.1.15 WasteMaterials Management
The Project will generate a variety of Rbazardous wastes during construction and operation.

Thesewaste items may includbe materials listed in Table
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Table 7
Waste andHazardous Materials Management
Item Description
PVC Cement Adhesive used for underground PVC conduit and sleeve ground
as necessary
Cardboard General packaging
Plastic General packaging, wiring
Cold Galv Anti-rust galvanizing spray used when cutting Material to pre
rust Minimum quantity
Copper&Aluminum | Usedwiring systems

Material SafetyData Sheets wuld be provided at the time of installation anduld bekept at
the job site as they are specific iee product purchased and all wastes shall be disposed

according to what is specified its Material Safety Data Sheets

2.1.151. Construction Waste Management

During construction, inert solid wastes may include recyclable items such as paper, cardboard,
solid concretemetals and wireType 1 to 4 plastics, drywall, and woodlon-recyclable tems

include insulation, other plasticépod waste, roofing materiglcarpeting, paint containers,
packing materials, and other construction wastes. Management of wastes will be the
responsibility of DRS. Typical management practices required for comtragvaste include
recycling when possible, proper storage of waste and debris to prevent wind dispersion, and
weekly disposal of waste #te local landfill. A waste management plan will be implemented

during construction.

It is expected that 40-cubicyard containeas minimumwould need to be emptied on a weekly
basis during thefirst month of Projectconstruction and once a month thereafter. This
construction waste is not expected to havergact on public health or cause adverse effegts o

the local landfill capacity.
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Hazardous wastes are not expected. Lubricating oils generated from the construction vehicles, if

any, would be recycled at local approved recycling facilities.

2.1.15.2. Operations Waste Management

During operations, inert solid wastes generated aSthar Site would be predominantly office

wastes and routine maintenance wastes, such as scrap metal, wood, and plastic from surplus and

deactivated equipment and parts. Scrap materials such as Eagb@ngpmaterials, glass, metals,

and plastics would be segregated and managed for recyclingelgeiable inert wastes would

be stored in covered trash bins in accordance with local ordinances and picked up by an

authorized local trash hauler for trandpend disposal to the local landfill.

2.1.16 Fire Protection

Fire protection at th8olarSite will include safety measures to ensure the safeguarding of human

life, preventing personnel injurgndpreserving property.

2.1.17 Health and Safety

Workers will be instructed to use required personal protective equipment (PPE) during
construction activities. Required PPE will be approved for use, distinctly marked to facilitate

identificati on, and be used

niona. dle PPHEvallhe e

wi t

of such design, fit, and durability as to provide adequate protection against the hazards for which

it is designed. The use of PPE for site activitiedudes, but is not limited to: safety glasses or

goggles, hardhat, earplugs, dustask, leather and/or insulated gloves, safegy and/or

metatarsal shoes, apron asalety belt.

A first aid station, complete with all emergency medical supplies, will be provided in the

operation and administration building near the break room.
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3.0. CONSTRUCTION OF THE SOLAR FACILITY

The following section generally describes the activities that are anticipated to occur before and

during Project construction and throughout operation and maintenance of the Project. Existing

roads would provide accessrfBroject construction, operation, and maintenance. Compliance

with the mitigation measures and standard operating procedures listed at the end of this section

would be incorporated as part of the Project.

3.1. Solar Field Design, Layout, Installation andConstruction Processes

The site plan for th&olar Facility is shown in Figure 11The Solar Facility consists 0f468

tables 180 for the first project and 288 for the second projecichored to the groun&olar

arrays may be reconfigured as required die characteristics such as boundaries, roads,

topography or similar constraints.

The solar arrays are installed in a block configurati®@uolarmodules are attached to horizontal

steel shafts supported by vertical steel posts. All greunadnted panels will not exceéeh (10)

feetin height and the minimum height in relation to the ground will be approxim2tedy3 ft.

All mechanical equipmentill be completely enclosedgna ppr oxi mat el y

Alternating open areas will be designated as access points allowing occasional accds® up to

times per year for maintenance activities. Natural vegetation will be allowed to grow inetihe op

areas not used as access points and these areas will remain undisturbed.

80

hi gt
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Figure 12 Site ayt ‘
(See alsd’lan 5z P04 .1General Layout)

3.2. Access and Transportation System, Component Delivery, Worker Access

The SolarSite accesfor employee and general construction traffic will be freargusorRoad
utilizing an existing farm access roativhen construction is completeahy vegetation W be
replaced by the previous vegetation of the ground. Trafiliccome from thereonto tte main
access roatb theSolar Site where all deliveries will occulthe main access road will also be

the primary route for workers tccesshe SolarSite.

Parking will be provided at th8olar Site. It is not expected, buf it is necessary #&affic and
transportation plan will be developed to address flagging and traffic management along public
roads during the construction pha€enstruction traffic would continue for approximately three

(3) months from the start of construction.
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3.3. Construction Work Force Numbers, Vehicles, Equipment, Timeframes

Construction activities wuld include installation, operation and maintenance facility
construction, road and access constructioterconnection Linetrenching, installation of a
direct bured ratedinterconnection Lingcleanup, and site reclamation. The anticipated number
of workers and type of equipment to construct thagdet are provided in Tabk

Item # of Personnel | Equipment
Survey 3 2 pickup trucks
SolarFacility installation 18 1 piling and drillingmachine

1 fork lift

2 trucks
Temporay Road 6 1 excavator
Construction 1 road grader

2 trucks
Trench and backfill 6 1 excavator

1 compactor

2 trucks
Interconnection Line 6 1 spool truck

1 trencher

1 truck
Cleanup 6 1 truck
Rehabilitation 3 1 truck
Estimatedpersonnel 48

Table 8 Typical solar projectonstruction estimated personnel and equipment required

3.4. Site Preparation, Surveying and Staking

A detailed land survey will be performed to establish local benchmarksSatat Site
boundaries. A topographic surveyill be performedto assist the engineering effort in
establishing theSolarSi t e6s grading and drainage pl ans
Project features. Detailed maps with GPS coordinates will be supplied to the proper authorities

having jurisdiction as required for permitting.

A licensed survey team, prior to anynemencement of construction, will properly stake the
Solar Site physical boundaries and construction footprints. The survey team will additionally
stake the path through anyi g ht oROWSs0 goy the Inteftonnection Ling or provide a

detailed map ussnGPS coordinates.
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3.5. Site Preparation and Vegetation Removal
Vegetation would only be removed in disturbed areas as required for placement of electrical

equipmenbr shading eventd hese areas will bminimized as much gsossible.

TheSolarSiteisnd0 t e x plee gradedit istexpectedhatthe racking system will be adapted
to the existing topographsequired for installation of the rackingMinimum grading may be

required for the inverter and transformer pad but it is not expected.

36. SolarFacility Assembly and Construction

Prior to installation of thesolar modules, the supporting steel posts would be installed. The
modules would be mounted by hand to the steel posts and all necessary electrical,
communications, and other connectiomsgl be made. All significant assembly and erection
would be conducted on site.

3.7.  Project Construction
The Projectconsists of d.30 MWac and 2.00MWac Solar Facility and Interconnection Linge

Constructiorschedulas anticipated to be three months.

3.8. Gravel and Aggregate Needs and Sources
Gravel and aggregate needs would be moderate. The main access negdled would use

compacted, crushed graveiportedfrom offsite Materials would be locally sourced.

39. Electrical Construction Activities

Power generated by the modules will be collected through a power collection system. The
collection system will direct the output from the modules to thesiten transformer to be
transmitted through thieterconnectioriine.
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3.10. Interconnection Line Construction Sequence

The construction of thinterconnection Lines a several step process; with each step requiring
personnel as shown is talde The initial step will be clearly surveying the ROW boundaries and
marking any existing undergroundilities. After the ROW has been staked, excavation
equipment can be used to dig the trench. The excavated soil will be used for backfill or hauled
off-site for disposal as appropriate. When the trench is prepared, the conduit installation process
can kegin, utilizing the proper backfill around the conduit, if required. Above the conduit

placement, the previously excavated native soil can be used to fill in the remaining trench depth.

3.11. Operation and Maintenance

3.11.1 Operation and MaintenanceContract

The Project Owner will enter into an Operation and Maintenance Cont@&M'Contract "),
the scopef which shall include essentialorks andservicesneededor the properopeetion and
maintenancef the SolarFacility. The scopeof work shallincludeatleast but not limited to,
thefollowing items:

a) Compliancewith the Local, State and Federal Rules, Codes, Regulations and Laws
regarding the health and safety O&M works.

b) Performance o&preventive and corrective maintenance plan.

c) Control andmonitoring of theSolar Facility 24/365, including CCTV alarmssystem
failures and others related with the anomalous operation and coordination with the local
enforcement law.

d) Maintain and perate all the infrastructures, equipment andlitias relatedto the Solar
Facility required for the proper operation and in compliance.

e) Providereports in a monthly and yearly time basisg of any major unexpected event.

f) Administer and manageigpliers guarariees and warranties.

g) Managementand paperworkinvolved with third party site visits such asinsurance,
governmentahgencies and others related.

h) On site annuapeak power and degradatiorperformance tesihg of modulesto a

representativeampleof modules
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711 i) Annual IRthermography field testf modules and connections of the electrical panels.
712 The test will be done in the appropriate weather conditions takiogiccountthat the
713 main purpose is to detect hot spot events.
714 ]) Sparepartsstockmanagementncluding all costassociatedike insurance, security or
715 transporation.

716

717  3.11.2 Preventive and Corrective Maintenance Programs

718 TheO&M contractor shall comply with the preventive and corrective maintenance programs in
719 order to maintain and operate thelarFacility in the proper wayThese actionshallinclude:

720 a) Inspect test,andcleanthe SolarFecility equipmentincludinga periodically cleaningof

721 themodules

722 b) Replaceall spare parts, supplies and consumabézessarjor performancef the O&M

723 Contractaccordingto the Preventive and CorrectivMaintenanceProgramand with
724 the manufacturésuser manual.

725 c) Perform annuafield tess andfix any potential failurethat arisedue to the test.

726 d) Provide Project Owner a monthly report including at least the following informat
727 enegy estimate, energy productioflp of availability, weather station infoation,
728 preventivemaintenanceservices performedgorrective maintenanceservices performed
729 including spare parts andconsumables used. Also the monthly report should include a
730 detailed description of:

731 1. Any materialfailure coveredby anywarranties, action plan and expected timeframe to
732 cover the incident;

733 2. Any violation of anyapplicablelaw ,applicablepermit or prudentindustrypracticedue

734 to the O&M practices including environmentalaws, rules,or regulations enforced by
735 governmental agencies;

736 3. Any adverse events or conditiotisat may affect ormal operation ofthe Solar
737 Facility.

738 4. Record of all ¢ss andreviews performed tonaintainall systems in complianasith

739 manufacturer user manyaicluding name of company involved and nature of service.
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e) Guaranties and warrantied the manufacturers related to tBelar Facility that arise,

including without limitatiom any claims or remedies against any subcontractors or

suppliers; and

f) Comply with all permits enforced and maintain in effect all permits required for operation

and maintenance of ti&olarFacility.

Thescopeof worksof preventivemaintenanceerviceswill also include

a) Fire protection:

b) Landscaping, periodic clearing and cutting back of park vegetafpnmore

comprehensive planting and vegetation maintenance plan will be provided in a separate

document)

¢) Maintenanceof accessoads

The Engineering, Procurement and Construction contractor ("EPC Contractor") shall

provide a compilation of all user manuals, guarantees and warranties to the Project Owner

and O&M Contractor including a data sheet for each itenof equipment.

4.0. ENVIRONMENTAL CONSIDERATIONS
4.1. General Description ofSolar Site and Potential Environmental Issues

4.1.1. Special or Sensitive Species and Habitats

The Project is located in an undeveloped area in Tompkins County. The majority Siléne

Site is grass.General locations where rare animals, rare plants, and significant natural

communitiesi(e. forests wetlands, and other habitat types) are documentétew York State.

4.1.2 Visual

Current visual features of the proposgadlar Fadity consist primarily of a mix of open fields

locatedon the property with some rows of trees. Small clusters of residential and farm homes are

situated northwegt i mme di at el vy

nort hwest

and

cl

osest

37

t

(0]



768
769
770
771
772
773

774

775
776

777
778
779
780
781
782
783
784
785
786

DELAWARE
RIVER
SOLAR

DRS

residence)and norheast ofSolar Site Further away, on the sowidist there are also some

residences

From these buildings, the curremiews includetillable zones and some wooded areas. In
generaljt is an open landscape with some rows of trees. The open areas pi@ssntf corn

crop covering the surfac@.view shed analysis presented in a separate document.

Figure 13Residences / Buildings cluster

The arrays would be constructeman approximatenaximum height oB feet. The majority of

the proposed solar arragsay be seen from offite despite their low vertical profile due to the
topographyof the property. Suggested @eening along the southern, northern and eastern
perimeters of the Solar Facility will mitigmthese views.

NY Department of Environment al Conservation
Visual | mp&x,t slos s(uDe&ENPc e Date: July 31, 2000) st
there is a detrimental effect on the perceived beautyptdce or structure. Significant aesthetic

impacts are those that may cause a diminishment of the public enjoyment and appreciation of an

inventoried resource, or one that impairs the
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