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United States 10-Year PV Installed Costs
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@ Soft Costs - Others (PII, Land Acquisition, Sales Tax, Overhead, and Net Profit)
@ Soft Costs - Install Labor

o Hardware BOS - Structural and Electrical Components
= Inverter

o Module

Credit NREL (https://www.nrel.gov/docs/fy190sti/72133.pdf)



https://www.nrel.gov/docs/fy19osti/72133.pdf

PV Costs Compared to Building Costs (K-12 Schools)
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https://www.nrel.gov/docs/fy20osti/77414.pdf

Aligning Renewables with Building and Grid Needs
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Zero Energy Trends

Resources:
Advanced Energy Design Guide for Achieving Zero Energy

* Design guidance by ML S
building type and ! >
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° Supported by case Advanced Energy Design Guide Advanced Energy Design Guide ; -

. for Small to Medium Office Buildings for Multifamily Buildings
studies and energy [—_——" :
modeling

* Developed by leading
industry experts
* Looked to for beyond

energy code

atieg Engincening
g s Buuking Counci
S Dugsrtret ol Enargy

More information: https://www.ashrae.org/technical-resources/aedgs



https://www.ashrae.org/technical-resources/aedgs

NREL Research Support Facility

LEED Zero Energy

Incl. 227 kW from EVSEs

Demand target adjusts. EVSE demand adjusts | | EVSE consumption
upveard with new peaks 10 stay below target shifts later in the day.




National Western Center, Denver CO

and Wastewater Heat Recover

@ URBAN

GRID-INTERACTIVITY MODULES

250-acre District Zero Energy with Ambient Loop

DISTRICT THERMAL SYSTEM MODULES

MNATIOMNAL RENEWABLE ENERGY LABORATORY


https://www.nrel.gov/buildings/urbanopt.html

United Therapeutics Unisphere
Net Zero New Construction Goal, Silver Springs, MD
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Taller requires more creative PV integration

South Facade PV in Denver, Colorado produces more than
optimal tilt in Northeast United States...

— 1,000 kWh/kW+

— Also provides seasonal balance
with winter peak production

Image: Bouldercommons.com
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* Inthe United States, there is enough commercial building
roof area to power those buildings with a 50% energy
reduction

* For new construction and major renovation a 40 to 60%
energy reduction is possible for zero or little additional cost

e Alignment of building needs with renewable generation is
important with important to increase renewable generation

* Energy efficiency is the top priority balanced with renewable
generation
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