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1.0. INTRODUCTION  1 

Delaware River Solar, LLC (ñProject Ownerò or ñDRSò) has prepared this Preliminary Project 2 

Summary for the proposed development, installation and operation of two community solar 3 

photovoltaic facilities, 1.3 MW AC for the first project and 2.00 MW AC for the second project, 4 

(collectively, the ñSolar Facilityò) including the proposed construction and operation of an 5 

approximately 1378.78 ft. for the first project and 2574.11 ft. for the second project length 5 6 

kilovolt (kV) interconnection line (collectively, the ñInterconnection Lineò) to interconnect the 7 

Solar Facility to the New York State Electric and Gas Corporation ("NYSEG") electrical grid. 8 

The energy generated from the proposed Solar Facility would be distributed to NYSEG for daily 9 

electrical use by NYSEG's customers and directly benefit customers enrolled in the Project 10 

Ownerôs Community Solar Program.  Collectively, the proposed Solar Facility and 11 

Interconnection Line are referred to as the ñProjectò. 12 

 13 

The proposed site for the Solar Facility (ñSolar Siteò) would be on approximately 26.3 acres in 14 

total of undeveloped land within the jurisdiction of the Town of Dryden near Dryden Road. 15 

 16 

The final Solar Facility system size will be determined based on final system design as approved 17 

by DRS and NYSEG.  18 

 19 

The connection of the Solar Facility to the NYSEG electrical grid, including the specific 20 

interconnection equipment, will be part of the ñInterconnection Agreementò between NYSEG 21 

and the Project Owner. 22 

 23 

The Solar Facility design will adhere to technical and environmental requirements in accordance 24 

with electricity distribution companiesô codes and current federal or county and municipality 25 

laws. 26 

 27 

 28 

 29 
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Key attributes of the Project include: 30 

¶  Direct conversion of sunlight to electricity without generation of waste materials; 31 

¶  Power generated from a renewable resource producing no carbon emissions or any other 32 

air pollutants; 33 

¶  No noise generated during solar power generation; 34 

¶ No traffic disturbance during Project lifespan; 35 

¶  Minimal visual impact, uniform solar arrays approximately seven feet in height. All on-site 36 

structures (maintenance building and electrical switchgear) limited to no more than eight 37 

feet in height to minimize visual effects.  Project will be surrounded by vegetation; and 38 

¶ Minimal ground disturbance to the Solar Site, including the surrounding environment. 39 

Solar panels secured to ground by use of a racking system to minimize ground grading. 40 

 41 

This Preliminary Project Summary includes descriptions of and guidelines for the design, 42 

construction, operation, maintenance, and decommissioning of the Project. The design, 43 

construction, operation, maintenance, and decommissioning of the Project will  meet or exceed 44 

the requirements of the National Electrical Safety Code and U.S. Department of Labor 45 

Occupational Safety and Health Standards, as well as town/municipality requirements for the 46 

safety and protection of landowners and property. 47 

 48 

The Project Owner has compiled this Preliminary Project Summary with, to the best of its 49 

knowledge, currently available information.  A topographic and geotechnical report of the Solar 50 

Site has not been completed but can be provided, along with other required information, during 51 

the permitting process. The present document is subject to change and may be modified if new 52 

information becomes available and as design drawings are finalized. The information contained 53 

in this document is preliminary and not intended to describe all the relevant information of the 54 

Project and is qualified in its entirety by the final application and site plans.    55 

 56 

 57 
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1.1. Estimated Project Construction Schedule 58 

Construction of the Project would be expected to begin in Q2 of 2018 and is estimated to take 59 

approximately 3 months to complete. An estimated project construction schedule is hereunder. 60 

Table 1. Gantôs Diagram 61 

 62 

 63 

1.2. Purpose 64 

The overall purpose of the Project is to provide customers with a cost effective source of reliable, 65 

renewable solar electricity. 66 

 67 

Additional Project objectives include: 68 

¶ Develop a generation facility that is feasible, quick to construct and easy to operate while 69 

providing NYSEG and its customers with a cost-effective, cleaner alternative; 70 

¶ Establish emission-free solar electricity and reduce greenhouse gas (GHG) emissions while 71 

avoiding, minimizing, and mitigating the impacts to the environment; 72 

¶ Generate electricity without utility water supply needs; 73 

¶  Provide other important economic and environmental benefits to NYSEG and the 74 

Municipality, including improving local air quality and public health, developing local 75 

energy sources, promoting local jobs and diversifying the energy supply; and 76 

¶ Contribute to the State of New York goal of 50% of electricity from renewable sources. 77 

 78 

 79 

 80 
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Based on historical information, the energy usage for a standard home is 10,000 kWh/year.  The 81 

proposed Solar Facility would generate approximately 5,765,850 kWh/year, equivalent to the 82 

electricity consumption of 575 homes.  The Project Owner's preference would be for the 83 

residents and businesses of the Town of Dryden to participate in the Project Ownerôs Community 84 

Solar Program and be the direct beneficiaries of reduced electricity rates. 85 

 86 

2.0. PROJECT DESCRIPTION 87 

2.1.1. Project Location and Land Ownership 88 

DRSôs selection of the Solar Site over other locations is based on several site criteria including:  89 

¶ Contiguous site with relatively flat topography of adequate size to host Solar Facility; 90 

¶ Proximity to existing NYSEG electrical grid; 91 

¶ Availability, under agreement with current landowner of land to be leased; 92 

¶ Avoiding sensitive areas, such as river, lakes, deep forest etc.; 93 

¶ Avoiding visual impact by utilizing a site that is set back from public roads and will allow 94 

for the Solar Site to be screened from public highways through the use of topography and 95 

landscaping; and 96 

¶ Good highway access for construction, operation and maintenance activities. 97 

 98 

The Solar Site would be located in the Town of Dryden in Tompkins County, New York, near 99 

Dryden Road (See Figure 1). Its nominal elevation is 1213 feet above sea level (Figure 2).  The 100 

latitude and longitude given is 42.485, -76.320. 101 

 102 

The Solar Site would be are expected to approximately 26.3 acres, including approximately 0.10 103 

acres for the Interconnection Line. The Solar Site will be leased from the property owner 104 

(ñProperty Ownerò) and is part of approximately 135.21 acres owned by the Property Owner 105 

(Figure 3).  Access to the Solar Site is anticipated to be via Ferguson Road. 106 
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 107 

Figure 1. Project Location (source Google Maps) 108 
(See also Plan 1 ɀ Solar Facility Location) 109 

 110 

Figure 2. Topography 111 
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 112 

Figure 3. Property Boundaries (source NYS DEC EAF Mapper) 113 

 114 

2.1.2. Overview of Solar Facility  115 

A grid-connected solar power system is electricity generating that is connected to the utility 116 

electrical grid. A grid-connected solar system consists of solar panels, one or more inverters, a 117 

power conditioning unit and grid connection equipment.  The proposed installation is composed 118 

by a field of photovoltaic generators forming two individual installations of 1.3 MWac and 2.00 119 

MWac (Figure 4). 120 

 121 

The Solar Facility is composed of polycrystalline photovoltaic modules electrically 122 

interconnected with the same orientation and tilt. Modules are interconnected in strings of 28 123 

modules. The Solar Facility peak power is expected to be 1.7388 MWdc with a ratio Ppk/Pn of 124 

approximately 1.33 the first project and 2.78208 MWdc with a ratio Ppk/Pn of approximately 125 

1.39 for the second project. 126 

https://en.wikipedia.org/wiki/Electricity
https://en.wikipedia.org/wiki/Utility_grid
https://en.wikipedia.org/wiki/Utility_grid
https://en.wikipedia.org/wiki/Solar_panel
https://en.wikipedia.org/wiki/Solar_inverter
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Collecting all DC output, an inverter station and step-up power transformer will be 127 

interconnected, conditioning the electric parameters for feeding energy to the electric distribution 128 

network. Power generated from solar panels will be transferred via shielded cables within 129 

underground conduits to switch gear which forms part of the main power generation facility. 130 

 131 

The panels themselves are electrically protected and above-grade wires are both shielded and 132 

secured in order to avoid exposure or accidental contact. All necessary protections for this type 133 

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

 135 

Figure 4. Diagram of a grid-connected photovoltaic plant 136 

 137 

2.1.3. Acreage and General Dimensions of Solar Facility  and Interconnection Line 138 

The total acreage of property owned by the Property Owner is 135.21 acres (114.79 acres north 139 

of Ferguson Road and 20.42 acres south of Ferguson Road. The Solar Site would be located on 140 

approximately 26.3 acres of the Property north of Ferguson Road; the covered area will consist 141 

of 22.37 acres utilized for the Solar Facility, including 0.10 acres for the Interconnection Line, 142 

which assumes a maximum of 20 ft. of temporary, and 2 ft. permanent wide 1378.78 foot trench 143 

for the first project and 2574.11 foot trench for the second project.   144 

 145 

Table 2 identifies the significant structures and equipment for the Project, including dimensions. 146 

 147 

 148 

 149 
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Table 2- Summary of Land Area 150 

Description Total Area Project #1 Project #2 

Solar Facility  22.37 Acres 8.74 Acres 13.63 Acres 

Modules covered area  5.95 Acres 2.29 Acres 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 

 151 

2.1.4. Solar Facility  152 

The following sections describe the components and processes of the Solar Facility.  Selected 153 

manufacturers may change during the design and permitting process due to market and economic 154 

conditions. The final equipment selected will be of similar characteristics.  155 

 156 

2.1.4.1. Solar Facility Summary of Features 157 

The Solar Facility will be composed of 13,104 modules in total of 345 Wp or similar, 5,040 for 158 

the first project and 8,064 for the second project, distributed into arrays and mounted on a 159 

specific supporting structure.  160 

Table 3- Solar Facility  Summary 161 

Description Project #1 Project #2 

Peak power (MWpk) 1.738 2.782 

Tilt & azimut  25º/ 0º South 25º/ 0º South 

Module disposition Portrait Portrait 

Nominal power (MW) 1.30 2.00 

Modules/String 28 28 

Total M odules 5,040 8,064 

Strings/DC BOX 24 24 

DC BOX 11 12 

Inverter station 1.30 MW 2.0 MW 

Transformer  2 MVA 2 MVA 

 162 

Supporting structures are set considering economic, technical and land conditions for the 163 

modules to capture the most amount of solar radiation and obtain the best solar yield possible. 164 
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Surrounding shadings are considered in both, the final Project distribution as well as distances 165 

between rows of modules. The module arrays are distributed into rows, leaving free corridors 166 

considering at least 80% of the arrays width in order to perform the tasks of construction, 167 

subsequent maintenance and landscaping. 168 

 169 

The inverter station, which contains the transformer, will be nearby to the circuit line in order to 170 

connect the Solar Facility to the existing distribution network. 171 

 172 

2.1.4.2. Solar Facility  Modules 173 

The module manufacturer will depend on the availability of the modules during the procurement 174 

period. Expected minimum requirements of the modules are: 175 

¶ Conforms with IEC 61215:2005, IEC 61730: 2004, UL 1703 Standards and other certificates 176 

¶ High Module Conversion Efficiencies 177 

¶ Dimensions 1956x992x40mm 178 

¶ Cell type: Polycrystalline 179 

¶ Maximum System Voltage: 1500 Vdc (UL) 180 

¶ Efficiency up to 17.8 % 181 

¶ 25 years power output warranty 182 

¶ Electrical Characteristics STC 183 

Values at Standard Test Conditions STC (Air Mass AM1.5, Irradiance 1000W/m
2
, Cell 184 

Temperature 25º). 185 

Table 4- STC Module Characteristics 186 

Maximum Power Current (lmp) 9.00 A 

Maximum Power Voltage (Vmp) 38.4 V 

Short Circuit Current (lsc) 9.50 A 

Open Circuit Voltage (Voc) 46.7 V 

For more information please consult the datasheet appendix of the modules. 187 

 188 

2.1.4.3. Supporting Structures 189 

Model: Hot galvanized steel structure according to ISO 1461:2009.  Similar equipment may be 190 

installed depending on availability of the manufacturers during the construction period.  191 
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Evaluation of the structural design of support for the solar modules shall account for permanent 192 

loads, snow and wind loads, seismic design construction, structural calculation and foundations, 193 

module sizing, control of connections, geotechnical report and effects of temperature changes in 194 

accordance with applicable law and, building code.  195 

 196 

The metallic supporting bases for modules shall be of steel components hot dip galvanized, with 197 

a minimum average thickness of 70ɛm as ISO/EN 1461 or equivalent or by an appropriate 198 

anodized aluminum of heavy duty type and alloy for the better anti-corrosion protection of the 199 

construction. It may be used in combination with these materials for the construction of 200 

supporting bases. All connections including bolts, nuts, shall be of A2 stainless steel or 201 

compliant with other industry standard practices appropriate for the application defined. 202 

 203 

Driving pile works will be made taking into account a geotechnical report.  Following are several 204 

examples of a support structures considered for the Project. 205 

 

 

 

 206 

Figure 5. Supporting Structure Overview 207 
(See also Plan 9 ɀ P06 Supporting Structure) 208 
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Key points of the structure: 209 

¶ Portrait mounting 210 

¶ Mono-post anchored to the ground  211 

¶ One tie bar and a crossbar in which the straps are supported.  212 

¶ Modules fixed to the structure by clamping plates on the straps. 213 

¶ All connections bolted without welding. 214 

¶ The depth piling varies according to the soil conditions 215 

¶ Easy installation and maintenance in a grid-like pattern 216 

Table 5- Structure Summary Details 217 

Module height above ground (lower part) 2.63 ft. 

Maximum height 9.1 ft. 

Long 92 ft. 

Width  12.9 ft. 

Angle 25º 

Area 131.8 yd
2
 approx. 

Piling depth On site 

 218 

2.1.5. Inverter and Transformer Station 219 

2.1.5.1. Inverter  220 

Inverters shall be installed in pre-fabricated lockable containers or in an outdoor installation 221 

protected with weather-proof material to NEMA 3S protection degree. Inverters shall meet at 222 

least the following requirements, international standards and tested by:  223 

¶ UL Marked 1741 224 

¶ IEEE-1547 225 

¶ IEC 62116 226 

Inverters should be sourced based on the following characteristics; 227 

¶ Conformity with the Grid Connection Application documents. 228 

¶ Euro and maximum efficiency Ó 97 %. 229 

¶ High reliability (expected availability Ó99%) 230 
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 231 
Figure 6. Inverter  232 

(See also Plan 13 ɀ P08 Inverter & Transformer Station) 233 
 234 

The Inverter is available in a turnkey MW platform. Delivered with factory tested Inverters, MV 235 

Pad-mounted transformer and auxiliary equipment, skid mounted solutions reduce installation, 236 

commissioning and decommissioning time and cost. For more information please consult the 237 

datasheet appendix of the inverter. 238 

 239 

2.1.5.2. Transformer  240 

Proposed manufacturers and final decisions will depend on market conditions and the inverter 241 

manufacturer final solution. Following are some specifications, which may change: 242 

¶ Transformer model: 2 x 2,000 KVA 4.8 kV/ 0.4 kV 243 

Similar equipment may be installed depending on manufacturer availability.  Minimum 244 

requirements of the equipment are described hereunder. 245 

 246 

The pad-mounted transformer is part of a the HEK Open Skid Platform, is designed for large 247 

scale utility, with complete factory integrated DC & AC disconnects and protection, HEC-US 248 

solar inverters, a step up pad-mount transformer and auxiliary equipment.  On a skid solution, 249 

critical power connections are completed and tested made in a factory environment and the pre-250 

tested unit is shipped to the field ready for the final field connections.  Standard MV skid 251 

platforms can reduce installation and commissioning time. 252 

 253 
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The all-in-one solution simplifies the installation, saves space and the visual impact is lower than 254 

other options of configuration.  255 

 256 

Figure 7. ñAll-in-oneò DC Box & Inverter & AC Box & Transformer Station 257 
(See also Plan 13 ɀ P08 Inverter & Transformer Station) 258 

 259 

2.1.6. Electrical Installation  260 

This part contains the remainder of the electrical devices necessary in the Solar Facility. 261 

 262 

2.1.6.1. DC Electric Switchboards  263 

DC boxes proposed manufacturers are Autrial, Chemick  or Ingel. 264 

Similar equipment may be installed depending on manufacturer availability. Minimum 265 

equipment requirements are described hereunder. 266 

 267 

Within each array, 24 strings of modules are to be combined in parallel in a combiner box of 268 

with a protection rating of NEMA 3S or above.  The total amount of DC Box is 9 for the first 269 

project and 12 for the second project. The combiner boxes will have at least the following 270 

characteristics: 271 

¶ Suitable for outdoor installation; 272 

¶ Mounting lugs and required nuts and bolts for installation; 273 
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¶ Designed for UV resistance; 274 

¶ Self-extinguishing and halogen-free materials; 275 

¶ Protection isolation; 276 

¶ Coverage of electrical items with methacrylate plate; 277 

¶ Disconnecting isolators 1500VDC must comply with applicable standards; 278 

¶ Fitted with surge protection Device, 3pole, 1500Vdc, 40kA; 279 

¶ Fully labeled and color coded wiring (as per project all strings); 280 

¶ Appropriate number of string inputs and associated fuse sizing; 281 

¶ Anti-condensation filter; 282 

¶ DC fuse in both poles per string; 283 

¶ DC power supply (from strings) within the operational voltage range (200-1500 VDC 284 

Morsun or similar); 285 

¶ Grounding copper tape; 286 

¶ Cable glands for output DC cable (up to 4x1x300mm² Al XLPE cable; defined per 287 

project) and signaling cable input & output 288 

¶ In case of armored cable, glands have to be able to earth the aluminum armor. 289 

¶ Cable glands for communication cable and grounding cable. 290 

Operational ambient conditions are to be as follows: 291 

¶ Temperature:77.0°F to + 10.0 °F 292 

¶ Relative humidity: 15 to 95 % 293 

 294 

2.1.6.2. Wiring  295 

Two types of wiring will be required in the Project, from modules to DC Box, and from DC Box 296 

to general DC Disconnect Switch.  Solar Facility cables meet the requirements of UL standard 297 

4703, appropriate for solar photovoltaic applications. 298 

 299 

Single conductor, sunlight-resistant, direct burial photovoltaic wire rated 90°C wet or dry, 2000 300 

V for interconnection wiring of grounded and ungrounded photovoltaic power systems.  301 
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Features: 302 

Å Rated 90ÁC wet and dry 303 

Å Rated for direct burial 304 

Å Deformation-resistant at high temperatures 305 

Å Excellent moisture resistance, exceeds UL 44 306 

Å Stable electrical properties over a broad temperature range 307 

Å Increased flexibility 308 

Å Excellent resistance to crush and compression cuts 309 

Å Resistant to most oils and chemicals 310 

Å UV/sunlight-resistant 311 

Å Meets cold bend and cold impact tests at -40°C 312 

 313 

Figure 8. Project Wiring 314 

2.1.6.2. Grounding 315 

Metal enclosures containing electrical conductors or other electrical components may become 316 

energized as a result of insulation or mechanical failures. Energized metal surfaces, including the 317 

metal frames of Solar Facility modules, can present electrical shock and fire hazards. 318 

 319 

By properly bonding exposed metal surfaces together and to the earth, the potential difference 320 

between earth and the conductive surface during a fault condition is reduced to near zero, 321 

reducing electric shock potential. The proper bonding to earth by the equipment grounding 322 

system is essential, because most of the environment (including most conductive surfaces and the 323 

earth itself) is at earth potential. The conductors used to bond the various exposed metal surfaces 324 

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

 326 

The metallic device used to make contact with the earth is the grounding electrode. The 327 

conductor that connects the central grounding point (where the equipment grounding system is 328 
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connected to the grounded circuit conductor on grounded systems) and a grounding electrode 329 

that is in contact with the earth is known as the grounding electrode conductor (GEC). 330 

 331 

Combined Direct-Current Grounding-Electrode Conductor and Alternating-Current Equipment 332 

Grounding Conductor: An unspliced, or irreversibly spliced, combined grounding conductor 333 

shall be run from the marked dc grounding electrode conductor connection point along with the 334 

ac circuit conductors to the grounding busbar in the associated ac equipment. 335 

 336 

See Figure 8 for the combined EGC/GEC routing. Note that the NEC allow this combined 337 

conductor to be terminated at the first panel board that has a grounding busbar with an attached 338 

GEC to a grounding electrode. 339 

 340 

Figure 9.  Combined EGC/GEC grounding routing   341 

  342 
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2.1.7. Monitoring  343 

Sensors include: 344 

¶ Combiner Box temperature  345 

¶ Ambient temperature  346 

¶ Panel temperature  347 

¶ Solar irradiation 348 

¶ Wind speed 349 

All sensors such as the weather station and pyranometers must use dedicated Modbus Channels 350 

for the collection of measurements.  The MODBUS channels cannot exceed a maximum of 16 351 

devices (pyranometers, temperature sensors, wind sensors, weather stations) with no other 352 

devices such as string monitors, inverters or relays are to be connected to the dedicated Modbus 353 

channel for the weather sensors and pyrometer.  All data sent to the Industrial PC (Supervisor 354 

software) must be received using Modbus TCP protocol. 355 

 356 

Combiner boxes are connected to the centralized monitoring system with following interfaces: 357 

¶ RS485, baud rate 19200; 358 

¶ Monitored voltage arrestors DC; 359 

¶ Two string level current monitoring. 360 

All String Combiners should communicate with the Industrial PC via Modbus TCP. This 361 

Modbus communication must be fully documented.  362 

 363 

Measurements in the String Combiner level, minimum requirements: 364 

¶ String Current every 1 min 365 

¶ String Voltage Input every 1 min 366 

¶ Total output current at the boxes every 1 min 367 

¶ Total output voltage at the boxes every 1 min 368 

¶ Total output power at the boxes every 1 min 369 

¶ In Box Temperature every 1 min 370 
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The inverter station is a central monitoring system of the Solar Facility with this features: 371 

¶ Grid visualization 372 

¶ Solar Facility generator visualization 373 

¶ Inverter visualization 374 

¶ External signals visualization 375 

¶ Registers 376 

¶ Fault history visualization 377 

¶ Warning history visualization 378 

¶ Status visualization 379 

¶ Internal debug 380 

¶ SI visualization menu 381 

 382 

2.1.8. Mid Voltage Connection 383 

The Solar Facility will satisfy NYSEG technical interconnection requirements in order to work 384 

in parallel with the utility distribution systems. The Project will meet the following requirements: 385 

Á Voltage response range 386 

Á Frequency response range 387 

¶ Inverters certified 388 

¶ Protective function requirements 389 

¶ Metering 390 

¶ Operating requirements 391 

Á Dedicated transformer 392 

Á Disconnect switch 393 

Á Power quality 394 

Á Power factor 395 

Á Islanding 396 

Á Equipment certification 397 

Á Verification testing 398 

Á Interconnection inventory 399 

 400 



 

 
 _________________________________________________________________________________________________  
  

   
Delaware River Solar  \  33 Irving Place, New York, NY 10003 \  (646) 998-6495  23 

2.1.8.1. Mid Voltage interconnection line 401 

The proposed Interconnection Line would be designed for 5 kV three-phase Delta (three 402 

conductors) circuits.  The Interconnection Line will connect the transformer to the existing 403 

electrical grid located at north of the Solar Facility, on circuit 735, substation Dryden. 404 

 405 

The Interconnection Line would be by underground duct, conductors rated at 5 kV, backfilled 406 

with select and native backfill, and compacted.  The main characteristics of the wire are: 407 

¶ EPR/Copper Tape Shield/PVC 408 

¶ Conductor 1350 Aluminum Compact Class B strand 409 

¶ Medium-Voltage Power  410 

¶ Shielded 5-8 kV 411 

¶ UL Type MV-105, 133%  412 

¶ Ins. Level, 115 Mils 413 

¶ For use in aerial, conduit, open tray and underground duct installations 414 

¶ Rated at 105ęC  415 

¶ Excellent heat and moisture resistance  416 

¶ Excellent flame resistance  417 

¶ Flexibility for easy handling  418 

¶ Low friction for easy pulling  419 

¶ Electrical stability under stress  420 

¶ Chemical-resistant  421 

¶ Meets cold bend test at -35ęC  422 

¶ 105°C rating for continuous operation  423 

¶ 40°C rating for emergency overload conditions  424 

¶ 250°C rating for short circuit conditions 425 

¶ According to National Electrical Code (NEC), UL 1072 and more compliances 426 

 427 

Figure 10. Mid Voltage wire 428 

  429 
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2.1.8.2. Point of Common Coupling (PCC) 430 

The PCC is the point where the Solar Facility interconnects with the electric utility grid.  The 431 

Dryden Circuit #735 is a native 4.8 kV distribution circuit that serves the Town of Dryden, NY. 432 

The 4.8 kV distribution is fed from the Dryden Substation via a set of 46kVï12.5kV, 6.4MVA 433 

substation transformer banks with 3-219amp feeder regulators (5MVA summer rating). 434 

 435 

The interconnect point of the Solar Facility is near the three phase 4.8 KV distribution at Line-436 

712, Pole-352. The customer is 0.08 miles from the Dryden substation. 437 

Table 6. The PCC Configuration Summary 438 

 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 0 0 

Number of Line Regulators 0 0 

 439 

It is recommended that north location point described be utilized as the PCC as it is near the 4.8 440 

kV three phase distribution line. The PCC location is approximately 0.1 miles away from the 441 

Dryden substation. 442 

 443 

2.1.8.3. AC Generator Disconnect Switch 444 

In order to isolate and protect the Solar Facility from the utility electrical grid, a load break 445 

disconnecting switch is necessary. The disconnect switch 3-phase located between the generating 446 

equipment and its interconnection (at PCC), must be manual, visible, lockable and gang-447 

operated.  The CDG Project shall provide the Company with 24-hour/7-day unlimited access and 448 

control of this isolation switch. 449 
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The disconnect switch must be rated for the voltage and current requirements of the installation.  450 

Disconnecting means shall be rated to interrupt the maximum generator output; meet applicable 451 

Underwriters Laboratories (UL), American National Standards Institute (ANSI), and IEEE 452 

standards; and shall be installed to meet the NEC and all applicable local, state, and federal 453 

codes.  It will be clearly marked with permanent larger letters: ñGenerator Disconnect Switchò. 454 

 455 

In accordance with the Project Owner's safety rules and practices, this isolation device must be 456 

used to establish a visually open, working clearance boundary when performing maintenance and 457 

repair work.  The designated generator disconnect also must be accessible and lockable in the 458 

open position and have provisions for both Project Owner and Customer padlocks and be capable 459 

of being tagged and grounded on the Project Owner side by Project Owner personnel.   460 

 461 

The visible generator disconnect switch shall be a gang-operated, blade-type switch (knife 462 

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

 464 

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

¶ Monitor voltage, current  466 
¶ Act as a utility controlled redundant protection system  467 
¶ Provide for remote disconnect 468 

 469 

2.1.9. Operation and Maintenance 470 

During operation, maintenance activities will focus on scheduled preventive maintenance and 471 

repairs of the solar generating equipment. The maintenance and repair of the Solar Facility 472 

components is expected to be coordinated through monitoring, on-site inspections and technical 473 

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

 475 

The Solar Facility will operate 7 days per week, generating electricity during daylight hours. 476 

Preventive maintenance activities would occur during normal working hours twice per year with 477 

the occasional need to conduct corrective maintenance to certain equipment during non-478 

scheduled or weekend hours. 479 
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The solar generating equipment will be continuously monitored and controlled from the central 480 

control room during normal working hours with 24 hour monitoring from a remote source. The 481 

generation units, auxiliary systems and balance of the Solar Facility will be connected to the 482 

SCADA system.  483 

 484 

Standard maintenance for the Solar Facility will be as follows: 485 

¶ Modules Cleaning: Module cleaning will be performed during preventive maintenance 486 

hours or extraordinary snow storms. 487 

¶ Scheduled Maintenance: There will be the need to periodically inspect the modules 488 

(removal snow, ice, grass, vegetation) and make necessary alignment adjustments (i.e. 489 

tighten fasteners) or replace damaged modules to prevent breakdowns and production 490 

losses. System components will go through maintenance checklist once or twice per year.  491 

The checklist shall include such items as: 492 

o Checking wire connections 493 

o Testing voltage/current at any part 494 

o Inspecting components for moisture 495 

o Confirming settings on the inverter 496 

o Transformer maintenance 497 

o Resealing of system components 498 

¶ Corrective Maintenance: Corrective maintenance will occasionally be required due to 499 

uncontrollable circumstances such as severe weather or premature failure of components. 500 

These unscheduled repairs will be undertaken in a manner to minimize impacts to the 501 

continued operation of the Solar Facility. 502 

¶ Monitoring management: uses real-time data to oversee Project parameters. 503 
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 504 

Figure 11. Highlights of the plant maintenance  505 

 506 

Typical equipment required to support operation and maintenance of the Solar Facility includes: 507 

¶ Cleaning systems; 508 

¶ Standard electrical tools; 509 

¶ Building support systems 510 

¶ Transport vehicles (pick-up truck, ATV, etc.) 511 

¶ Standard machinist tools. 512 

 513 

2.1.10. Site Security 514 

Limiting access to the Solar Facility to non-authorized personnel is necessary both to ensure the 515 

safety of the public and to protect equipment from potential theft and vandalism. 516 

 517 

Some, or all, of the perimeter of the Solar Facility may be fenced with an approximately eight-518 

foot-high fence agricultural fence. The inverter pads may be fenced with an approximate eight 519 

foot high chain link fence to safety and security of electrical generating equipment. Surveillance 520 

methods such as security cameras, motion detector, or heat sensors may be installed at locations 521 

along the Solar Facility boundary.  No lighting will be installed. 522 

 523 
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2.1.11. Temporary Construction Facilities 524 

Temporary construction staging areas would be required for temporary construction offices and 525 

construction parking.  These areas will be located on the Solar Site and used throughout the 526 

approximately 3-month Project construction period and then decommissioned.  The exact 527 

location of the temporary construction staging areas will be defined in the General Layout. 528 

 529 

The staging areas would include material laydown and storage areas, an equipment assembly 530 

area, construction trailers, construction worker parking, and portable toilet facilities.  531 

 532 

Graded all-weather roads maybe required in selected locations on the Solar Site during 533 

construction to bring equipment and materials from the staging areas to the construction work 534 

areas. These roads may not be decommissioned after construction, as may be utilized for long-535 

term Project operation and maintenance.  536 

 537 

2.1.12. Water Uses and Sources 538 

The Project will not use any utility water for electrical power generation.   539 

 540 

2.1.13. Erosion Control and Storm Water Drainage 541 

A storm water pollution prevention plan (ñSWPPPò) study will be conducted. 542 

 543 

2.1.14. Vegetation Treatment and Management 544 

Based on the use of existing access, roads, and right-of-ways for the Interconnection Line, it is 545 

anticipated that minimal clearing and/or loss of native vegetation would occur for the footprint of 546 

the Project.  547 

 548 

2.1.15. Waste Materials Management 549 

The Project will generate a variety of non-hazardous wastes during construction and operation.  550 

These waste items may include the materials listed in Table 7: 551 

 552 
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Table 7 

Waste and Hazardous Materials Management 

Item Description 

PVC Cement Adhesive used for underground PVC conduit and sleeve ground; used 

as necessary 

Cardboard General packaging 

Plastic General packaging, wiring 

Cold Galv Anti-rust galvanizing spray used when cutting Material to prevent 

rust. Minimum quantity 

Copper&Alumi num Used wiring systems 

 553 

Material Safety Data Sheets would be provided at the time of installation and would be kept at  554 

the job site as they are specific to the product purchased and all wastes shall be disposed 555 

according to what is specified in its Material Safety Data Sheets. 556 

 557 

2.1.15.1. Construction Waste Management 558 

During construction, inert solid wastes may include recyclable items such as paper, cardboard, 559 

solid concrete, metals and wire, Type 1 to 4 plastics, drywall, and wood.  Non-recyclable items 560 

include insulation, other plastics, food waste, roofing materials, carpeting, paint containers, 561 

packing materials, and other construction wastes. Management of wastes will be the 562 

responsibility of DRS. Typical management practices required for contractor waste include 563 

recycling when possible, proper storage of waste and debris to prevent wind dispersion, and 564 

weekly disposal of waste at the local landfill.  A waste management plan will be implemented 565 

during construction. 566 

 567 

It is expected that a 40-cubic-yard container as minimum, would need to be emptied on a weekly 568 

basis during the first month of Project construction and once a month thereafter. This 569 

construction waste is not expected to have an impact on public health or cause adverse effects on 570 

the local landfill capacity.  571 

 572 
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Hazardous wastes are not expected. Lubricating oils generated from the construction vehicles, if 573 

any, would be recycled at local approved recycling facilities. 574 

 575 

2.1.15.2. Operations Waste Management 576 

During operations, inert solid wastes generated at the Solar Site would be predominantly office 577 

wastes and routine maintenance wastes, such as scrap metal, wood, and plastic from surplus and 578 

deactivated equipment and parts. Scrap materials such as paper, packing materials, glass, metals, 579 

and plastics would be segregated and managed for recycling. Non-recyclable inert wastes would 580 

be stored in covered trash bins in accordance with local ordinances and picked up by an 581 

authorized local trash hauler for transport and disposal to the local landfill. 582 

 583 

2.1.16. Fire Protection 584 

Fire protection at the Solar Site will include safety measures to ensure the safeguarding of human 585 

life, preventing personnel injury, and preserving property.   586 

 587 

2.1.17. Health and Safety 588 

Workers will be instructed to use required personal protective equipment (PPE) during 589 

construction activities. Required PPE will be approved for use, distinctly marked to facilitate 590 

identification, and be used in accordance with the manufacturerôs instructions. The PPE will be 591 

of such design, fit, and durability as to provide adequate protection against the hazards for which 592 

it is designed. The use of PPE for site activities includes, but is not limited to: safety glasses or 593 

goggles, hardhat, earplugs, dust mask, leather and/or insulated gloves, safety-toe and/or 594 

metatarsal shoes, apron and safety belt. 595 

 596 

A first aid station, complete with all emergency medical supplies, will be provided in the 597 

operation and administration building near the break room.  598 

 599 

 600 
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3.0. CONSTRUCTION OF THE SOLAR FACILITY  601 

The following section generally describes the activities that are anticipated to occur before and 602 

during Project construction and throughout operation and maintenance of the Project. Existing 603 

roads would provide access for Project construction, operation, and maintenance. Compliance 604 

with the mitigation measures and standard operating procedures listed at the end of this section 605 

would be incorporated as part of the Project. 606 

 607 

3.1. Solar Field Design, Layout, Installation and Construction Processes 608 

The site plan for the Solar Facility is shown in Figure 11. The Solar Facility consists of 468 609 

tables, 180 for the first project and 288 for the second project, anchored to the ground. Solar 610 

arrays may be reconfigured as required by site characteristics such as boundaries, roads, 611 

topography or similar constraints. 612 

 613 

The solar arrays are installed in a block configuration. Solar modules are attached to horizontal 614 

steel shafts supported by vertical steel posts. All ground-mounted panels will not exceed ten (10) 615 

feet in height and the minimum height in relation to the ground will be approximately 2 to 3 ft.  616 

All mechanical equipment will be completely enclosed by an approximately 8ô high fence. 617 

 618 

Alternating open areas will be designated as access points allowing occasional access up to two 619 

times per year for maintenance activities. Natural vegetation will be allowed to grow in the open 620 

areas not used as access points and these areas will remain undisturbed. 621 
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 622 
Figure 12 Site Layout 623 

(See also Plan 5 ɀ  P04 .1 General Layout) 624 
 625 

3.2. Access and Transportation System, Component Delivery, Worker Access 626 

The Solar Site access for employee and general construction traffic will be from Ferguson Road 627 

utilizing an existing farm access road.  When construction is completed, any vegetation will be 628 

replaced by the previous vegetation of the ground. Traffic will come from there onto the main 629 

access road to the Solar Site where all deliveries will occur. The main access road will also be 630 

the primary route for workers to access the Solar Site.  631 

  632 

Parking will be provided at the Solar Site. It is not expected, but if it is necessary a traffic and 633 

transportation plan will be developed to address flagging and traffic management along public 634 

roads during the construction phase. Construction traffic would continue for approximately three 635 

(3) months from the start of construction.   636 
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3.3. Construction Work Force Numbers, Vehicles, Equipment, Timeframes 637 

Construction activities would include installation, operation and maintenance facility 638 

construction, road and access construction, Interconnection Line trenching, installation of a 639 

direct buried rated Interconnection Line, cleanup, and site reclamation. The anticipated number 640 

of workers and type of equipment to construct the Project are provided in Table 8. 641 

Item # of Personnel Equipment 

Survey 3 2 pickup trucks 

Solar Facility installation 18 1 piling and drilling machine 

1 fork lift 

2 trucks  

Temporary Road 

Construction 

6 1 excavator  

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 

Clean-up 6 1 truck 

Rehabilitation 3 1 truck 

Estimated personnel  48   

Table 8. Typical solar project construction estimated personnel and equipment required 642 

 643 
3.4. Site Preparation, Surveying and Staking 644 

A detailed land survey will be performed to establish local benchmarks and Solar Site 645 

boundaries. A topographic survey will be performed to assist the engineering effort in 646 

establishing the Solar Siteôs grading and drainage plans for the  arrays, roadways, and other 647 

Project features. Detailed maps with GPS coordinates will be supplied to the proper authorities 648 

having jurisdiction as required for permitting.  649 

 650 

A licensed survey team, prior to any commencement of construction, will properly stake the 651 

Solar Site physical boundaries and construction footprints. The survey team will additionally 652 

stake the path through any right of ways (ñROWsò) for the Interconnection Lines or provide a 653 

detailed map using GPS coordinates. 654 
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3.5. Site Preparation and Vegetation Removal 655 

Vegetation would only be removed in disturbed areas as required for placement of electrical 656 

equipment or shading events. These areas will be minimized as much as possible.  657 

 658 

The Solar Site isnôt expected to be graded.  It is expected that the racking system will be adapted 659 

to the existing topography required for installation of the racking.  Minimum grading may be 660 

required for the inverter and transformer pad but it is not expected. 661 

 662 

3.6. Solar Facility Assembly and Construction 663 

Prior to installation of the solar modules, the supporting steel posts would be installed. The 664 

modules would be mounted by hand to the steel posts and all necessary electrical, 665 

communications, and other connections will be made. All significant assembly and erection 666 

would be conducted on site. 667 

 668 

3.7. Project Construction 669 

The Project consists of a 1.30 MWac and 2.00 MWac Solar Facility and Interconnection Line.  670 

Construction schedule is anticipated to be three months. 671 

 672 

3.8. Gravel and Aggregate Needs and Sources 673 

Gravel and aggregate needs would be moderate. The main access road, if needed, would use 674 

compacted, crushed gravel imported from offsite.  Materials would be locally sourced. 675 

 676 

3.9. Electrical Construction Activi ties 677 

Power generated by the modules will be collected through a power collection system. The 678 

collection system will direct the output from the modules to the on-site transformer to be 679 

transmitted through the Interconnection Line.  680 

 681 
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3.10. Interconnection Line Construction Sequence 682 

The construction of the Interconnection Line is a several step process; with each step requiring 683 

personnel as shown is table 8.  The initial step will be clearly surveying the ROW boundaries and 684 

marking any existing underground utilities.  After the ROW has been staked, excavation 685 

equipment can be used to dig the trench.  The excavated soil will be used for backfill or hauled 686 

off-site for disposal as appropriate.  When the trench is prepared, the conduit installation process 687 

can begin, utilizing the proper backfill around the conduit, if required.  Above the conduit 688 

placement, the previously excavated native soil can be used to fill in the remaining trench depth.  689 

 690 

3.11. Operation and Maintenance 691 

3.11.1 Operation and Maintenance Contract  692 

The Project Owner will enter into an Operation and Maintenance Contract ("O&M Contract "), 693 

the scope of which shall include essential works and services needed for the proper operation and 694 

maintenance of the Solar Facility. The scope of work shal l include at least, but not limited to, 695 

the following items:  696 

a) Compliance with the Local, State and Federal Rules, Codes, Regulations and Laws 697 

regarding the health and safety O&M works. 698 

b) Performance of a preventive and corrective maintenance plan. 699 

c) Control and monitoring of the Solar Facility 24/365, including CCTV alarms,  system 700 

failures and others related with the anomalous operation and coordination with the local 701 

enforcement law. 702 

d) Maintain and operate all the infrastructures, equipment and facilities related to the Solar 703 

Facility required for the proper operation and in compliance. 704 

e) Provide reports in a monthly and yearly time basis, and of any major unexpected event.  705 

f) Administer and manage supplier's guarantees and warranties. 706 

g) Management and paperwork involved with third party site visits such as insurance, 707 

governmental agencies and others related.  708 

h) On site annual peak power and degradation performance testing of modules to a 709 

representative sample of modules. 710 
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i) Annual IR thermography field test of modules and connections of the electrical panels. 711 

The test will be done in the appropriate weather conditions taking into account that the 712 

main purpose is to detect hot spot events.  713 

j) Spare parts stock management, including all cost associated like insurance, security or 714 

transportation. 715 

 716 

3.11.2 Preventive and Corrective Maintenance Programs 717 

The O&M contractor shall comply with the preventive and corrective maintenance programs in 718 

order to maintain and operate the Solar Facility in the proper way. These actions shall include: 719 

a) Inspect, test, and clean the Solar Facility equipment, including a periodically cleaning of 720 

the modules.  721 

b) Replace all spare parts, supplies and consumables necessary for performance of the O&M 722 

Contract according to the Preventive and Corrective Maintenance Program and with 723 

the manufacturer's user manual. 724 

c) Perform annual f ield tests and fix any potential failures that arise due to the test. 725 

d) Provide Project Owner, a monthly report including at least the following information: 726 

energy estimate, energy production, % of availability, weather station information, 727 

preventive maintenance services performed, corrective maintenance services performed 728 

including spare parts and consumables used. Also the monthly report should include a 729 

detailed description of:  730 

1. Any material failure covered by any warranties, action plan and expected timeframe to 731 

cover the incident; 732 

2. Any violation of any applicable law ,applicable permit or prudent industry practice due 733 

to the O&M practices, including environmental laws, rules, or regulations enforced by 734 

governmental agencies; 735 

3. Any adverse events or conditions that may affect normal operation of the Solar 736 

Facility. 737 

4. Record of all tests and reviews performed to maintain all systems in compliance with 738 

manufacturer user manual, including name of company involved and nature of service.  739 
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e) Guaranties and warranties of the manufacturers related to the Solar Facility that arise, 740 

including without limitation any claims or remedies against any subcontractors or 741 

suppliers; and 742 

f) Comply with all permits enforced and maintain in effect all permits required for operation 743 

and maintenance of the Solar Facility. 744 

 745 

The scope of works of preventive maintenance services will also include: 746 

a) Fire protection: 747 

b) Landscaping, periodic clearing and cutting back of park vegetation (a more 748 

comprehensive planting and vegetation maintenance plan will be provided in a separate 749 

document). 750 

c) Maintenance of access roads. 751 

 752 

The Engineering, Procurement and Construction contractor ("EPC Contractor") shall 753 

provide a compilation of all user manuals, guarantees and warranties to the Project Owner 754 

and O&M Contractor including a data sheet for each item of equipment. 755 

 756 

4.0.  ENVIRON MENTAL CONSIDERATIONS  757 

4.1. General Description of Solar Site and Potential Environmental Issues 758 

4.1.1. Special or Sensitive Species and Habitats 759 

The Project is located in an undeveloped area in Tompkins County. The majority of the Solar 760 

Site is grass. General locations where rare animals, rare plants, and significant natural 761 

communities (i.e. forests, wetlands, and other habitat types) are documented by New York State. 762 

 763 

4.1.2. Visual 764 

Current visual features of the proposed Solar Facili ty consist primarily of a mix of open fields 765 

located on the property with some rows of trees. Small clusters of residential and farm homes are 766 

situated northwest (immediately northwest and closest to the Solar Site is the Property Ownerôs 767 
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residence) and northeast of Solar Site. Further away, on the southeast, there are also some 768 

residences. 769 

 770 

From these buildings, the current views include tillable zones and some wooded areas. In 771 

general, it is an open landscape with some rows of trees. The open areas present views of corn 772 

crop covering the surface. A view shed analysis is presented in a separate document. 773 

 774 

 Figure 13 Residences / Buildings cluster 775 

 776 

The arrays would be constructed to an approximate maximum height of 9 feet. The majority of 777 

the proposed solar arrays may be seen from off-site despite their low vertical profile due to the 778 

topography of the property.   Suggested screening along the southern, northern and eastern 779 

perimeters of the Solar Facility will mitigate these views.  780 

 781 

NY Department of Environmental Conservation (DEC) Guidance ñAssessing and Mitigating 782 

Visual Impactsò (DEP-00-2, Issuance Date: July 31, 2000) states  ñAesthetic impact occurs when 783 

there is a detrimental effect on the perceived beauty of a place or structure. Significant aesthetic 784 

impacts are those that may cause a diminishment of the public enjoyment and appreciation of an 785 

inventoried resource, or one that impairs the character or quality of such a place.ò  786 


























