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Federal Regulations
& Renewable Energy

Energy Policy Act of 3% FYO07-09 All
2005 Federal Use Goal 5% FY10-12
7.5% FY13 and beyond

Executive Order 13423 %2 of EPAct Federal Goal All
from “New” Sources

DoD National Defense  25% of electricity by 2025 DoD

Reauthorization Act of

2007

EISA 2007 SWH 30% of hot water needs in All

Requirement all new buildings or major

renovations if LCC effective
Executive Order 13514 GHG inventory and goals All
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Where to begin?

- Efficiency & conservation

e How much energy is being used?
e How much does it cost?
e Where does it go?

O Which buildings, submeter data

*What is it used for?

OSpace Heating

O Ventilation

O Lighting

O Hot water: temperature, gallons/day
O Equipment

*REDUCE!
goﬁy GovEnergy 2010




Renewable Energy Screening

- ldentify which RE technologies fit site needs

*Consider site energy costs, energy needs, site characteristics, RE
resources, and available incentives
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Screening Levels

eLevel 1: Preliminary Screening
*Basic check to determine ‘go or no-go’, simple payback and

possible SIR, etc.
*Uses maps, user-friendly tools (e.g. IMBY, RETScreen)

eLevel 2: RE Expert (no site visit)
*|dentify dead-ends and opportunities, develop RFPs, budget

and conduct engineering studies
*Uses calculations by hand or sophisticated analysis software

eLevel 3: RE Expert site visit
e|dentifies dead ends and good opportunities, develops RFPs,
budget, engineering studies and direct appropriations

decisions with likely SIR
eCalculations by hand and confirmed by ‘ground truthing’ and

integration with actual site, buildings, etc.

GovEnergy 2010




A3

GovEnergy

www.govenergy.gov

Renewable Energy
Technologies

Renewable Energy technologies that satisfy EPAct 2005
and EO13423 requirements include:

- Solar ventilation pre-heat systems
- Solar Photovoltaics (PV)

- Solar thermal (SWH or SHW)

- Ground source heat pumps

- Biomass heating and cooling

- Geothermal (heat and electricity)
- Hydrokinetic power

- Ocean resources

- Wind power

- Qualified hydro resources

- Daylighting

- Biomass

- Waste to Energy

- Landfill Gas
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Resource Maps

United States - Wind Resource Map

Fderct e Okishara
LT i Larc Brusien:

Geothermal

S~ Renewable resources maps accessible at:
GovEnergy  http://wwwl.eere.energy.gov/imaps data/renewable resources.html
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RENEWABLE ENERGY ASSESSMENT TOOLS

Wind Energy
Project Model

www.retscreen.net

Evaluates energy production, life-cycle costs
and GHG emissions reduction for grid-

Wind connected and off-grid wind energy systems.
IMBY www.nrel.gov/eis/imby Estimates the electricity production with a
wind turbine at a home or business using
available space with interactive mapping.
PV Watts Www.pvwatts.org Generates performance estimates for grid-
connected PV systems.
PV Project Model  www.retscreen.net Same as Wind Energy Project Model, but for
Solar PV.
Solar
Solar Estimate www.solar-estimate.org Estimates the price, savings, and system size
of solar energy systems to produce electricity
and hot water.
IMBY www.nrel.gov/eis/imby Same as Wind, but for Solar PV.
. Theoretical wwwl.eere.energy.gov/biomass/  Calculates theoretical yield of ethanol from a
Biomass Ethanol Yield ethanol_yield calculator.html feedstock for biomass ethanol production.
Calculator
_ Hydropower hydropower.id.doe.gov/ Evaluation software and resource assessment
Microhydro | Resource resourceassessment/software reports.
Assessment
Homer www.nrel.gov/homer Design system options for off-grid and grid-
ALL

connected RE power systems (wind, solar,
etc).
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Solar Simulation Results

| Summary || PV Generation Profile || Load & Generation | ¥ Bi Load ‘
'. 'timator
SO LAl Average Electric Rate (5/kw) Mow compare your estimated solar electricity vou can produce,
duction with lectrici tion.
The electric rate defined below represents the average rate of electricity for residential customers in your production with your electriaty consumption
area. This value is used to determine an estimated monthly electric bill, and amount by which that bill would be i
I n M& reduced after installing this PV system. You can change the value and select the "Re-calculate™ buttan to Step 1. Select a load profile. uf the map, if
recompute the monthly estimates in the graph below. ‘_-"2;‘:0”;3:'3
You may select a sample profile or upload op drawing.

- Electric Rate: | 0.11 your own custom load profile,

Buy-back Rate: | (0.06
(A) Use a sample load profile.

X e Clear Wap
Choose a dgty from the drop-down box | start aver.

= below.
5
h: Monthly Bill Reduction ($) 5ample Profile: Ft. Worth E i
A aur information
5,000 or

(B) Upload a load profile.

A S A A A A i A S A Ay
r Click the Upload File button below. Then
| browse to locate your load profile
o -5.000 B Before PV (§) document, bel E]
‘ B After PV (§) For help dick here
) -1 D,OUG 'oduction.

Monthly Bill ($)

| -15,000
7 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

Muontha

g Step 2. Run load profile

Help Using sample load for Ft. Worth

p The bar-graph above shows estimates of both your monthly electic bill {in blue - based on the load profile you
= chose) and your electric bill after PV has been installed (in red). You can change the electric rate above to
change these values,
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RETScreen

. *l LELTE] Power project Unit
: Canadiggse case power system
RETScre - Grid type Izolated-grid & internal load
m’},.. ” Peak load - isolated-grid K
Base | Minimum load - izolated-grid KW
Techm —
Base case load characteristics
A s
nalys Power
gross average load
Wind Month KW
Power January 564
Manuf; February 895
Maodel March 935
Capac April 645
Electric May 256
Electric June 650
July 5,465
Intern August 4,568
Techm September S08
Awvailal October 423
November 250
Fuel st December 250
Fuel ty
Fuel ra System peak electricity load over max monthly average [
Peak load - annual 5,465
Gas L
ﬁT:meJ Electricity MWh 12,422
éledric Electricity rate - base case SKWh
Electrit Total electricity cost 5 -
Manufi -
Model Base case system load characteristics graph
Heat rz 6,000
Fuel re }\
5,000
Electric
Fuelra
4,000
Electric !
Electric
—l—Power
2 3,000
! / \
Opera 2,000
Full po
Power
1,000
Select \T‘\f\!_*
0
Select lzn Feb Iar Apr Mzy Jun Jul Aug Sep Oct Maowv Dec
Proposed case energy efficiency measures
End-uze energy efficiency measures %
Net peak electricity load KW 465
Net electricity MWh 12,422
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Homer

I E
IETEY

Inputs Window  Help

CEHB @8 &2

Equipmert to considesr ———— Simulations: 41 of 41 Progress:
Calculate

Sensitivities: 1 of 1 Status Completed in 2 seconds.

Outputs

& Sensiviy Results - Optitization Resuls |

Primary Load 1 % Categorized  Oweral  Export, Details...

B2 Mwh/d Double click on a system below for simulation resuls.
4.8 W peak FY [ LL8 | LL# [NaS Mo.] Conv.[  Initia Dperaling Tolal COE [FRen | Diesel | LL& | LL4
430w NaS Module ) | k) | tkw) W) | Copital | Cost[$4) NPC |i/kwh)| Frac | L) (hrs) |_(his)

4400 1000 100 6000 §13.740.000 5524133 §390.357808 0311 000 5352613 8745 136
1000 4400 1000 100 6000 $26740.000 5359834 $95.256664 0328 007 5563522 G744 136

Conveller
THw
o | ulation Results
Resources —————— Other ——————— System Architecturs: 1000 KW PV 100 NGK Sodim-Sulfur RiL oad Following Total NFC: § 95,256 664
| Selarresource 2| Econamics 4,400 K 4.8 M/ 8,000 K/ Inverter Lewelized COE: § 0.328//h
— 1,000 KW 1 Mw 6,000 KW Rectiier Dperating Cost: § 5,359,834/
ﬂ Diesel S| System control
= Cost Summary | Cash Flow | Elestical| Py | L8 | LLa | Batiery | Converter| Emissions | Houly Dsta
1] Emissions ot
03t type: Cash Flow V
B tonsuaines @ et present ED
Document © Annualized e
Auther [ I¥ Reverse sign
Hotss H % 40,000,000
EI Categorize & 30,000,000
By companent E
€ By cost ype 2 ZUTEN
I~ Shawdstals B 10000000
o 1 |
10,000,000
P LL4 Converter
Ll Compare.
Component Copital(§] | Replacemert (§)] D&M (® | Fuel§] | Ssbage® | Towl($)
Py 7,000,000 218263 19564 0 1,223,245 8278976
44 M i 9,089,135 1908528 48,297,760 28,708 58,265,144
1 MW i i 275 7558 77,356 9423
NGK So 15,000,000 6,258,961 127833 0 1,164,395 71,372,324
Converter 4,740,000 1.877 538 0 0 368138 6.343.700
System 26,740,000 19,508 536 IS06123 49543 262,439 95,256,726
ML Report | HTML Report Help Close

_J (Bt 2 s
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Renewable Energy
Technologies

Photovoltaics Wind Power SOH”Y&LSLH(?&“”Q

Solar Vent Air Preheat

Ground Source Heat
Pump

- GovEnergy 2010
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Financing

2006 Commercial Electricity Rate

Electricity Rate
$/kWh

[ ]s030 [Jon-o
‘:] L - O Source: Platts PowerDat and PowerMap, EIA -~
[ Jo17-020 | 0.07-000

[ ] os-017 | oos-o07 o
- 013-0.15 - <=0.05 ‘:,_é’”?E'-

This map was produced by the National Renewable Energy Laboratory for the U.S. Department of Energy. 2010-May-28
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Incentives

. S et 4 | Enarint By B
™ e ENERGY | Soavis troey D S I R E .
™ North Caroling & []
( Solar Center "
Database of State Incentives for Renewables & Efficiency OREC D a t a b a S e f O r
Y
Home | Glossary | Links | FAQs | Contacts | Apoutus | B @
(]
DSIRE is a comprehensive source of information on state, local, utility and federal incentives and policies that promote
Ds’ renewable energy and energy efficiency. Established in 1995 and funded by the U.S. Department of Energy, DSIRE is an a e e I Ve S
MR angoing project of the N.C. Solar Center and the Interstate Renewable Energy Council. I l C I l
solar policy 0 Choose one or both databases = .
information ¥ Renewable Energy ¥ Energy Efficiency ——— Federal Incentives

and Efficiency
P o28
Summary Tables . ’//é

Library

Search

www.dsireusa.org

What's New?

myDSIRE

customize
DSIRE for your
organization

|
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Summary

. . )
Federal regulations require the use of renewable energy

technologies

J

Focus on energy conservation measures BEFORE

installing RE technologies

~

J

There are many options for RE technologies: at least one

might work at your site

Free tools and resources are available for Level 1

screening

Incentives exist which may make it easier for RE project

implementation
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Additional Resources

In addition to the tools in this presentation, visit:

~

GovEnergy

National Renewable Energy Laboratory Tools
www.nrel.gov/analysis/analysis tools.htm

Department of Energy (EERE) RE Calculators
wwwl.eere.energy.gov/calculators/renewable energy systems.html

Federal Energy Management Program (FEMP) home page:
http://www1.eere.energy.gov/femp/

Renewable home page:
http://www1l.eere.energy.gov/femp/technologies/renewable energy.htmi

RE contacts:
http://wwwl.eere.energy.qgov/femp/technologies/renewable contacts.html

Database of State Incentives for Renewables and Efficiency:
http://www.dsireusa.org/
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For further technical
information, please
contact:

Andy Walker
Andy.Walker@nrel.gov
(technical RE assistance)

Chandra Shah
Chandra.Shah@nrel.gov
(alternative financing)

Eliza Hotchkiss
Eliza.Hotchkiss@nrel.gov
(RE/EE assistance)

THANK YOU!
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