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Brief intro
Developing SMW wind projects
» Permitting challenges
» Civil design constraints
» Utility interconnection and electrical designs

» Site assessment, production modeling, site
suitability reports

» Working with vendors and buyers




Intro

|4 years at SUNY Morrisville in upstate NY

» Designed courses on wind, solar, and hydro systems

» Installation, electrical design, project development, and analytics
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8 wind turbines from 10 kW to 50 kW



Intro
|4 years at SUNY Morrisville in upstate NY

» Designed courses on wind, solar, hydro systems

» Installation, electrical design, project development, analytics

Indoor Tower Lab: 3 towers, each 35’ tall
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Joined NLE in 2022 e

Manage U-S PV/BESS and DG wind

design engineering teams

Projects developed in 21 states | Penver STATES X ey
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Projects from 5 to 500 MWAC A
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Accelerating thé transition to a world
powered by renewable energy.




Innovation? Developing DG wind?

Our general strategy:
» Prospect for “have-nots” adjacent to existing wind farms
» Consider the local climate toward wind development
» Consider the distribution network
» Consider the wind resource
» Might it be viable?

Typical process gates:
» Landowner lease agreements, real estate, legal...
» Interconnection application and initial design
» Local permitting

» Met data, site suitability, production modeling, valuation
» Find a buyer (typically IPP or EPC)




Innovation? Developing DG wind?

Permitting challenges

» We develop in a gray area...

» Need a met tower (but what height?)

» Max DG POl capacity for many states is 5 MWAC

» One or two turbines per site (but a unique POI for each)

» Full site diligence (Geotech, wetlands, T&E, bio surveys, etc.)
» Basically, wind farm permitting for single turbines
» Lighting and curtailment for single turbines ($$)

» Transport studies

How is this a good idea?




Innovation? Developing DG wind?

e

Civil challenges

» Grading plans

» Compaction plans

» Stormwater protection plans

» Turn analysis (beyond transport study)

» Foundation plans

» FAA permitting

» Risk vs. reward of permitting 60m met masts
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» Lidar units?




Innovation? Developing DG wind?

Electrical integration challenges
» Targeted distribution voltages (13kV, 25kV, 34.5kV, maybe 69kV)

» No 34.5kV collection system or substation (not a wind farm)

» Often requires a down-tower xfmr and DG pole farm

» Additional utility requirements (e.g.,, DTT systems)
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Wind analytics
|2 months of wind data is typically needed
Greatly affects project timelines (compared to PV and BESS)

Preliminary resource assessments (done internally with
inexpensive data)

Key for initial turbine siting and permitting

Independent engineering reports on turbine site suitability
Aim for 6 months of site-specific data

OEM site suitability report required for turbine sale agreement

3rd party production modeling required for bankability

November 2024 - October 2025
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Turbine Row |[Spacing between turbines in rotor diameters (meters)...

Orientation,

Degrees True |1.5(244) 2.0(326) 2.5(408) 3.0(489) 3.5(570) 4.0(652)
360,180 16.20 933 662 494 383 312
010/190 1514 917 614 455 350 234
020/200 14.08 852 574 428 331 2.689
030/210 13.09 791 533 208 3.09 253
040/220 12.35 7.37 493 366 283 2.30
050/230 12.00 7.05 4 66 342 2561 211
060/240 1257 717 4 66 345 265 215
070/250 14.07 811 5.26 384 292 2.35
080/260 16.52 9381 6.49 47377 364 2.94]
090/270 19.47 11.89 806 6.03 469 3.84
100,280 2204 13781 950 715 558 457
110/290 2349 1492 1a23 774 602 492
120/300 2369 1481 1021 770 603 4495
130/310 2264 1388 942 7.04 546 4 46|
140/320 2110 1267 343 621 475 3383
150/330 1954 1165 772 570 437 354
160/340 15824 10497 740 554 431 352
170/350 1711 10 46 7.10 530 411 335




Innovation? Developing DG wind?

Working with vendors and buyers

» Most don’t “get it” initially

» Many wind veterans are comfortable either with smaller DG
projects or larger wind farms

» Turbine vendors want project volume to make it worth their while
» EPCs want multiple turbines for logistical/cost efficiency
» |IPPs need to determine value and devise maintenance plans

» Utilities rarely see 5 MW machines connected to distribution lines
in front of the meter

» Wind analytics vendors use overly complex modeling for single
turbines with minimal mesoscale requirements




Innovation? Developing DG wind?

My Advice:

Don’t do this.
Really.

(Unless you LOVE wind and can convince others

it is a good idea that will eventually make money)
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