DOE OFFICE OF INDIAN ENERGY
Day 2
Project Development—The Five-Step Process

2015

Bethel: March 23-25
Dillingham: March 25-27
Juneau: March 30-April 1
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Agenda

Review Day 1
e Strategic Energy Planning
 Technologies (if time allowed)

Today

» Step 1: Project Potential

« Step 2: Project Options

e Step 3: Project Refinement

e Step 4: Project Implementation

e Step 5: Project Operations and Management

( I:— U.5. DEPARTMENT OF Office of
ERGY Indian Energy
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Project Development - The Five Step Process

* Project Steps defined comprohensive | [
using a wheel graphic S gt |
— Potential Checlcin
— Options el 9 PROJECT OPTIONS:
— Refinement Stategy and Det
— Implementation ooy

Check-in

— Operations &

Management 4 PROJECT
g RPLEMENTATION. 3 PROJECT REFINEMENT:
Financing and Construction Planning and
Development

 Energy Plan and Council s
Check-in at every step

Office of

EN ERGY Indian Energy
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Summary of Actions by Step

Step 1 POTENTIAL - Data and Assessment: Gather all relevant data in order to
make first pass at potential project; understand tribal role options

Step 2 OPTIONS - Strategy and Detail: Estimate value to Tribe; begin to identify
off-takers, partners, vendors

Step 3 REFINEMENT - Planning and Development: Finalize finance, economic
assumptions and roles, interconnection and offtake agreements,
partnerships, ownership structure

Step 4 IMPLEMENTATION - Financial closing and Construction: Solidify financing,
vendor contracting completion, project commercially delivered

Step 5 OPERATIONS & MAINTENANCE: Maintenance plan and implementation
Celebrate!

Office of

NERGY Indian Energy



Resources to Work the 5 Steps

* Tools
— http://www.energy.gov/indianenergy/resources/ene
rgy-resource-library
— http://www.energy.gov/indianenergy/resources/edu
cation-and-training

e Support
— Tribal Energy Program Technical Assistance

* http://appsl.eere.energy.gov/tribalenergy/technical assis
tance.cfm

e http://www.energy.gov/indianenergy/resources/technical-
assistance

BOL Office of

(:;: 5 U.S. DEPARTMEN
& NERGY Indian Energy
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Step 1: Identifying Project Potential

Data Collection and Opportunity Assessment

3 U.S. DEPARTMENT OF Office of
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Project Potential

. 1 PROJECT POTENTIAL:
Comprehenswe Data Collection and

Energy Plan » Opportunity Assessment

35 ®

Council
Check-in

5 PROJEC
OPERATIONS & 2 PROJECT OPTIONS:
MAINTENANCE Strategy and Detail

Council
Check-in

1

Potential ¥
IMPLE_MENTATION: . 3 PROJECT REFINEMENT:
Financing and Construction Planning and

Development

(5

Council Check-in

o I o I o N I
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Project Potential Agenda

TECHNOLOGY BASICS
* Efficiency * Alaska is Microgrid
— Deep Energy Retrofits Ce ntral
— Appliances & Lighting
— Retrocommissioning e The Cost of Renewables
« Building Heat and Hot Water In Alaska (Discussion)
* Combined Heat and Power . :
(CHP) Tools to determine your
* Water Energy Nexus project
 Solar — Renewable Resources
« Wind — The Best Site for
* Diesel Efficiency: AEA and Renewables
NREL — SAM
 Biomass : C
« Geothermal — Technical Assistance
(TEP & IE TA)

Office of

(i\ U.S. DEPARTMENT OF
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A State of Microgrids

* |n Alaska also microgrids are known as isolated
hybrid systems, or isolated grids with a renewable
system.

* Electricity distribution systems containing localized
loads and distributed energy resources

* Distributed resources are generators, storage
devices, or controlled loads), that can be operated in
a controlled, coordinated way either while connected
to the main power network [macrogrid] or while
iIslanded [disconnected from a macrogrid for a short
time period.]

Office of

55, U.S. DEPARTMENT OF
[
ERGY | e oy



Alaska Leads in Microgrid Deployments

* Alaska boasts a portfolio of somewhere
between 200 and 250 permanently islanded
microgrids ranging from 30 kW - about the size

of a city block - to large remote hydro systems
over 100 MW in size.

* “The State of Alaska alone has invested over
$250 million in developing and integrating
renewable energy projects to serve these
microgrids, — far more per capita than any other
state in the country,” Gwen Holdmann of ACEP

Source: http://www.navigantresearch.com/blog/alaska-leads-the-world-in-microgrid-deployments

Office of

i\ U.S. DEPARTMENT OF
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Alaska Microgrids

* |[n Alaska, microgrids are not designed to be
operated as connected to - or synchronous

with a macrogrid.

Anaktuvuk Pass,
Alaska

Photo curtesy of Jason Meyer of Alaska Center for Energy and Power

r:l_. U.S. DEPARTMENT OF Office of
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Combination Microgrids

* Many Alaskan utilities have set up voluntary
goals to reach 70% or 80% renewable
penetration within the next 8 to 10 years.

* Kodiak Electric Association, which serves
Kodiak Island on the southern coast of
Alaska, reports it achieved 99.7% renewable
energy penetration in 2014, using a hybrid

wind/hydro/diesel/battery/flywheel
microgrid.

Office of

i\ U.5. DEPARTMENT OF
(?) ENERGY
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Wind Microgrid

When considering a wind energy microgrid, for example, the
following operating bounds are likely to exist:

Each diesel generator has a minimum amount of time it
must run before it can be switched off.

Each diesel generator must run a certain amount of time
before coming online and after going offline.

Each diesel generator has a size dependent minimum
power output below which it should not be operated.

A set amount of online diesel generator capacity must
remain available to handle a sudden increase in load.

There must be online available diesel generator capacity
equal to the wind production that is supplying
unmanaged loads. This allows the grid to handle a
sudden drop in wind production.

Indian Energy
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Utility Distributed Microgrids (UDMs)

e Utilities may partner with Alaska Native
Villages to deploy smart grid technology.

e Utility distributed microgrids is a growing
market with Alaska in the lead as of 2014.

Office of

= .
FaS U.S. DEPARTMENT OF
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DISCUSSION: THE COST OF ENERGY

WITH RENEWABLES IN ALASKA
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Why Energy Costs Don’t Always Decrease with

Renewables in Alaska

e Power Cost
Equalization (PCE)
— Mechanics of PCE

— Subsidy after 500
hours

— Non-residential cost of
energy

* Renewable Energy
Fund is Dwindling

— Waiting for grants can
delay good projects due
to timing and
uncertainty

— A commissioned system
and cost savings.

— Find cost savings in
collaborations,
procurement, bulk
purchasing

II:— U.S. DEPARTMENT OF Office of
7)) NERGY Indian Energy
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Tools to Determine Project Viability

* AK Renewable Energy
Assessment Atlas
— http://www.akenergyinven

tory.org/gallery

e What resources are
available to your Village?

e SAM- General Overview

Community Priorities

NREL Technical
Assistance

I|{| ?—-‘-_. \ U

N .5. DEPARTMENT OF Office of
j NERGY Indian Energy
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RENEWABLE
RESOURCES

Ij_:- U.S. DEPARTMENT OF Office of
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Assessing Energy Resources for Tribal Lands

Renewable energy resources on
tribal lands are either used directly
or converted into electricity, which
can be used onsite or fed into the
power grid

The sole exception is biomass,
which in some forms (such as
wood), can be shipped short
distances

Although Tribes may choose royalty-
stream arrangements for some
large-scale renewable energy
projects, they generally accrue
benefits more rapidly by owning the
projects themselves and using their
energy production as they see fit.

Office of

Learn more about renewable energy
resources on the Tribal Energy Program
website:

« Biomass
 Geothermal
 Hydropower
« Solar

* Wind

View the full Guide to Tribal Clean
Energy Development online:

www.eere.energy.gov/tribalenergy/
guide/index.html

NERGY Indian Energy
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Alaska Renewable Energy Resource Maps

Resource Maps for
Alaska:
http://appsl.eere.
energy.gov/states/
maps.cfm/state=AK

e Biomass
* Hydropower
e Solar Photovoltaics

(PV) Workshop participants (clockwise, from left to right) Winter Jojola-Talbert (U.S.
o Department of the Interior), Shawn Jackson, (Klamath Tribe), Monica del Valle
SOla I Thermal & (Shoshone-Bannock Tribes), Belvin Pete (Navajo Nation), and Matthew Foster
. (Taos Pueblo Housing), review resource maps.
Concentrating Photo by John De La Rosa /NREL (28048)
Solar
 Wind

Office of DOE-IE Foundational Strategic

NERGY Indian Energy Energy Planning
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Renewable Energy Atlas of Alaska

* http://akenergyinventory.org/data

* Provides links to Alaska’s energy resources
data

— Biomass

— Geothermal
— Solar PV

— Wind

Office of

(:;: U.S. DEPARTMENT OF
NERGY | Indian Energy
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Alaska Has Significant Solar Potential

Photovoltaic Solar Resource
of Alaska and Germany

kWh/m?/Day

v >40
United States 3.751040

(Alaska)

3510375
3.25t03.5
3010325
275t03.0
25010275
2.2510 2.50
<225

izdal | ithuania
il Annual average solar resource data are
for a solar collector oriented toward the
south at tilt = local latitude. The data for
Alaska are derived from a 40-km

satellite and surface cloud cover

- database for the period 1985-1991
Poland (NREL, 2003.) The data for Germany

4 were acquired from the Joint Research
Centre of the European Commission
and is the average yearly sum of global
irradiation on an optimally-inclined
surface for the period 1981-1990.

Belarus

United Kingdom

Ukraine
Luxembourg

Slovakia
France

Hungary Romania

INREL

NATIONAL RENEWABLE ENERGY LABORATORY

b=t it || (@liitEE @) DOE-IE Foundational Strategic

4 EN ERGY Indian Energy Energy Planning




Alaska Resource Map — Biomass

This study estimates the technical biomass resources currently available in the United States
by county. It includes the following feedstock categones

- Agricultural residues (crops and animal manure).

- Wood residues (forest, primary mill, secondary mill, and urban woed),

- Municipal discards (methane emissions from landfills and domestic wastewaler treatment)

- Dedicated energy crops (switchgrass on Conservation Reserve Program lands)

See additional documentation for more information at http:/Awww.nrel govidocs/fyDBost/39181 pdf

U.S. DEPARTMENT OF Office of

DOE-IE Foundational Strategic
EN ERGY Indian Energy Energy Planning



Alaska Energy Inventory
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Renewable Energy Atlas of Alaska

Every year groundfish processors in
Unalaska, Kodiak and other locations
produce approximately 8 million gallons
of Pollack oil as a byproduct of fishmeal
Wood remains an important renewable plants. The oil is used as boiler fuel for
energy source for Alaskans. More than drying the fishmeal or exported to Pacific
100,000 cords of wood are burned in the  Rim markets for livestock and aquaculture
form of cordwood, chips and pellets feed supplements and other uses. In
annually. 2001, with assistance from the State of

Alaska, processor UniSea Inc. conducted
Closure of major pulp mills in Sitka and successful tests of raw fish oil/diesel
Ketchikan in the 1990s ended large-scale,  blends in a 2.2 MW engine generator.
wood-fired power generation in Alaska. Today UniSea uses about 1.5 million
However, the price of oil has raised gallons of fish oil a year to operate their
interest in using sawdust and wood generators, boilers and fishmeal dryers.
wastes for lumber drying, space heating,
and small-scale power production.

Aaska's primary biomass fuels
are wood, sawmill wastes, fish

byproducts and municipal waste.

Many Alaskans use vegetable oils,
recycled cooking oils, and other animal
fats to manufacture biodiesel engine
fuels. In 2010, Alaska Waste opened the
state's first large-scale biodiesel refinery,
producing up to 250,000 gallons annually
from local restaurant vegetable oil waste
Alaska Waste plans to use the biodiesel to
wood-fired boilers have been installed fuel up to 20% of its vehicles. The Alaska
in: Sitka, Craig, Kasilof, Dot Lake, Tanana, Energy Authority is working with the
Coffman Cove, and Gulkana. More than 40 University of Alaska, Alaska Department
other projects are being considered across of Environmental Conservation and the
the state. National Park Service to test biodiesel
generators at the UAF campus and Denali
National Park

In 2010 the Tok School installed a chip-
fired boiler, displacing approximately
65,000 gallons of fuel oil annually. Also
in 2010, Sealaska Corporation installed
the state’s first large-scale pellet boiler
at its headquarters in Juneau. Additional

Interest in manufacturing wood pellets
continues to rise. Currently, there are
small and large-scale plants operating
in Alaska. The largest facility, Superior
Pellets, is located in North Pole and

is capable of producing an estimated
30,000 tons of pellets per year.

Alaskans generate approximately 650,000
tons of garbage per year. In North Pole,
Chena Power is developing a 400 kW
power plant that will burn 4,300 tons of
waste paper and other biomass annually.
In 2012, the Municipality of Anchorage
and Doyon Utilities commissioned a 5.6
MW methane power plant at

the city’s landfill to provide over <« Saint Paul
25% of Joint Base Eimendorf

Richardson’s electrical load

It is possible that Alaska’s agricultural lands
may be used to produce energy crops,
such as rapeseed, to produce bicdiesel

Raw fish oil and fish oil biodiesel from the
Unisea plant i Dutch Harbor.

,Barrow

@
Deadhorse

Woody Biomass tons/acre

1-5 B 15 - 30
5-15 [N 30+
r Yy v Sawmills
2 g © Communities with at least
23%isres i3 e one sawmill
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WA wainviright Communities with at least
Falrban OO tort pore - o fah processor
Unalakleet Okicon

Landfills
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b
Quinhagakegied ] < S
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-

Ve e
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- Akten & plse pass King Cove Thome Bay  Ketchikan
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Wind Resources and Opportunity on Tribal Lands

50m Wind Power Resource - Alaska

WindPower Clasgfication
L - WndPower Wind Soeed*
Power Pownoal Dengyat A1S0m
Class SOm W/mt mph
1 Pocr 0- 200 00-125
2 Margnal 200.300 125243
s fue 300-300 PRI TR )
4 Good 200-500 37-108
s Bacelent 500-600 155-175
R N R E L 8 Outitrdeg  600-300 175-197
0 125 0 500 Mikes “‘; L 7 Superd » 200 »19.7
L L N 1 L L ' J
5*2012 Nick Geue *VENZIOMSS ae AT na wWei kvake of 20
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PV Solar Resource in Alaska

Global Solar Radiation at Latitude Tilt - Annual

A J
'n-vc‘.fv |
[
| J

Model estimates of monthly average dady total radiation, averaged from
houtly estimates of direct normal radiance over 8 years (1988-2005)
The model inputs are hourly visible irradiance from the GOES
geostationary satellites. and monthly average aerosol optical depth
preciptable water vapor, and ozone sampled at a 10km resolution

U.5. DEPARTMENT OF Ofﬁce Of

; ENERGY Indian Energy




THE BEST SITE FOR

YOUR RENEWABLES
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Initial Site Considerations - Community

Town

Suitable
Land Type

Office of

N ERGY Indian Energy
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Initial Site Considerations - Urban Centers
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Initial Site Considerations - Rivers
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Initial Site Considerations - Roads
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Initial Site Considerations - Suitable Area

SiutableyArea

Office of

2 U.5. DEPARTMENT OF
b ENERGY Indian Energy
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Initial Site Considerations - Biomass Example

Space requirements
 Ensure sufficient space for biomass boiler in boiler room
* Determine fuel requirements and storage space available
* Evaluate truck access, including space for maneuvering

T A 4

: t‘./’/
=
&
=
‘A 2

Office of Photo by Randy Hunsberger, NREL

N ERGY Indian Energy

36
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Initial Site Considerations - Biomass

Permitting requirements; determine required:
* Air permits
e Ash disposal
* Fire permits

Potential resource; determine:
* Local suppliers and equipment
* Quantities available (including long-term)
 Cost
* Quality
 Compatibility between fuel delivery and receiving
equipment

F2 1oF | Office of

y: ‘. U.5. DEPARTMEN
(& “ENERGY Indian Energy



TOOLS FOR PROJECT POTENTIALS




NREL Tools Links

Data or Tool

State & Local Energy Data (SLED)

Interactive Mapping Tools

MapSearch

REAtlas

PV Watts

SAM (System Advisory Model)

HyDRA

Solar Prospector

OpenPV

PVDAQ

LCOE Calculator

REEDS (Regional Energy Deployment System)

PV JEDI (Jobs and Economic Development Impact Models)
Openél

CREST(Cost of Renewable Energy Spreadsheet Tool)

Smartgrid.gov

http://appsl.eere.energy.gov/sled/#/
http://maps.nrel.gov
http://www.nrel.gov/gis/mapsearch/
http://maps.nrel.gov/re_atlas
http://pvwatts.nrel.gov/
http://sam.nrel.gov
http://maps.nrel.gov/hydra
http://maps.nrel.gov/prospector
https://openpv.nrel.gov/gallery
http://maps.nrel.gov/pvdaq
http://www.nrel.gov/analysis/tech_lcoe.html
http://www.nrel.gov/analysis/reeds/
https://jedi.nrel.gov/index.php
http://openei.org
https://financere.nrel.gov/finance/content/crest-cost-energy-models

http://smartgrid.gov

[ U.S. DEPARTMENT OF Office of DOE-IE Foundational Strategic

EN ERGY Indian Energy Energy Planning
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Sizing Your PV or Wind System

Current Load Future Load

* Use your past monthly
energy bills to determine
the demand. Start here:
www.eere.energy.gov/sled

 Consider your scale:

residential, commercial, or
industrial e Wil your Community

experience growth or
reduced population?

* At which energy scale does
your community expect the
most growth in energy
demand?

« How much will you need?

 Consider the current tariff
structure (how the energy
IS metered and billed)

I:—\ U.S. DEPARTMENT OF Office of
‘D) NERGY Indian Energy


http://www.eere.energy.gov/sled

HEHITEHITEHITEH I A B B I PRI H TP ITEHITEH TP

System Advisor Model (SAM)

Available at: https://www.nrel.gov/analysis/sam/

NRELs System Advisor Model (SAM) is a free computer program that calculates a
renewable energy system’s hourly energy output over a single year and calculates
the cost of energy for a renewable energy project over the life of the project.

« Solar, wind, geothermal, and - e
Ot h er re n ewa b I e a n d fossi I stem Summary Z H i] View Graphs and Charts 0 Base Case Cashflow Tabular Data Browser

Add a new graph... Edit Remove Remove All Copy Graph Data Show Graph Dat

imate

technolo g| es available caion PHOENX, A2 LCOE (Base Case)

33.4 Long: -112.0 Elev: 339.0 m
ILCOE Real

ility Rate E\ LCOE(real-w/o incentives)
LCOE Nominal

* These calculations are done - P [Fererimm.
using detailed performance
models, a detailed cash flow ,,e
finance model, and a library » 50N

of reasonable default values nua nery T

LCOE(real-w/o incentives) LCOE Nominal LCOE(nom-w/o incentives)
OE Real 35.14 ¢/kWh
fo r ea C h teC h n O I Ogy a n d ar 1 Revenue without System § 0.00
ar 1 Revenue with System §1,528.80 LCOE (Base Case) After Tax Cashflow (B Monthly Output (Base Annual Output (Base' Stacked Cost
ar 1 Net Revenue §1,528.80 w ) o 8,008 500
ket - g {11 N [
ta rget m a r e yback Period 11.5248 years e — oo o o o
pacity Factor 18.2 % : o

U.S. DEPARTMENT OF Office of

EN ERGY Indian Energy


https://www.nrel.gov/analysis/sam/

System Advisor Model: Location & Resource

% SAM 2014.1.14: untitledl

File Case Analysis Tools Script

My project

Help

Select Technology and Marke: Flat Plate PV, Residential

Location and Resource
Location: BETHEL, AK

Lst: 60.8 Long: -161.8 Blev: 46.0 m
Module

SunPower SPR-210-BLK-U
Output: 215.3 Wdc

Inverter

SMA America: SE4000US 240V
Capacity: 4000 Wac

Array

Power 3.8745 kiWde

Area: 22.4 m2

PV Subarrays
Number of subarrays: 1
Performance Adjustment
Percent of annual output: 100 %
Yaar-o-year decling: 0.5 % per year
PV System Costs

Totzl: 5 14,641,52

Per Capacity: § 3.78 par Wec
Financing

Anzhysis: 25 years

Debr Fraction: 100.0% parcent
Incentives

Fed, ITC, State ITC

No cash incentives

Utility Rate

Net Metering? Yes

Electric Load

Annusl Energy: 12517.8 kiWh
Annuzl Pezk: 4,39428 kW
Exchange Variables

(For Exesl Bxchangs and custom TRNSYS onhy.)

U.S5. DEPARTMENT OF
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Weather Data Viewer: AK Bethel.tm2

e

Time Series || HeatMap | Monthly Profile | PDF / COF | Duration Curve | Scatter Plot
1

rChoose Weather Data File

Type a few letters of the location name:

ak

Download weather file...

SAMfAK Annette.tm2
SAM/AK Barrow.tm2
SAM/AK Bethel tm2
SAM/AK Bettles.tm2
SAM/AK Big Delta.tm2
SAM/AK Cold Bay.tm2
SAM/AK Fairbanks.tm2
SAM/AK Gulkana, tm2
SAM/AK King Salmon, tm2
SAM/AK Kodisk.tm2

SAMIAK Krdrahiis tm?
]

Copy to project
Remove from project

' Create TMY3 file

rLocation Information

wimz

=IO Global Horizontal (W /m2)
[ O Beam Normal (W/m3)

0O O Diffuse Horizontal (W/m2)
O O ory-bub Temp. ()

[ O Wet-bub Temp. (C)

0O O Relative Humidity (%)
[ O Pressure (mbar)

[ 01 Wind Speed (m/s)

0O O Wind Direction (deg)

0 O Snow Depth {em)

[0 Albeds (unitiess)

City BETHEL Time Zone GMT 9 Latitude 60,7833 deg
State AK Elevation 46m Longitude -161.8 deg ‘
rWeather Data Information {Annual)
Direct Narmal 889.7 kwh/m2 Dry-bulb Temp -7 'c
Wiew hourly dal
Global Horizontal 876.6 kihjm2 Wind Speed 57 mfs

rWeb Links:

Best weather data for the U.5. {1200+ locations in TMY3 format)

Best weather data for international locations {in EPW format)

U.S. satelite-derived weather data (10 km grid cells in TMY2 format)

Hourly Weather Data

Office of

EN ERGY Indian Energy
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System

Advisor Model: Array (# of panels)

W 5AM 2014.1.14: untitledl

File Case Analysis Tools Script Help

My project X

Select Technology and Market. ..

Location and Resource
Location: BETHEL, AK

Lzt &0.5 Long: -161.8 Elev: 460 m
Module

SunPower SPR-210-BLK-U
Output: 215.3 Wdc

Inverter

SEMA Amenica: SE4000US 240V
Capacity: 4000 Wac

Array

Power: 3.8745 kildc

Area; 22,4 m2

PV Subarrays

Number of subarays: 1

il
M
%

®

Performance Adjustment

Percent of annuzl outpet: 100 %6
Year-to-year decling: 0.5 % per year
PV System Costs

Taotzl: 5 14,841,52
Per Capacity! £ 3,78 per Wdc

Financing
Anzhysis: 25 years
Dbt Fraction: 100.0% percent

Incentives

Fed. ITC, State ITC
Mo cash incentives
Utility Rate

Met Metering? Yes

Electric Load

=
A
@)
.‘%

Annuzl Energy: 12917.8 kiwh
Annuzl Pesk: 4,35428 kW

Exchange Variables

=

{For Bxcel Exchange and custom TRNSYS onhy,)

U.S5. DEPARTMENT OF

Office of

,I EN ERGY Indian Energy

Flat Plate PV, Residential

rLayout
rSpecify System Size rActual Layout
- _ Modul I rt
(") Specify desired array size (@) Specify modules and inverters odules nverters
Mameplate capadi 3.8745 kwdc Total capadi 4 kwac
Desired array size 4 |kwdc Modules per string 9 P pacity pacity
X o Mumber of modules 18 Total capacity 4,186 kWdc
DC to AC ratio L1 Strings in parallel 2
. Modules per string 5 Mumber of inverters 1
Mumber of inverters 1
Strings in parallel 2 Maximum DC voltage 800 vdc
Sizing messages (see Help for details): Total module area 22,392 m2 Minimum MPPT voltage 250 wdc
Actual DC to AC Ratio is 0.97. Check for more sizing messages after running - String Voc 429.3 y Maximum MPPT voltage 430 vdc
simulations.
String Vmp 389 v
rInterconnection Derates (AC) rG d Reflect:
AC wiring losses 0.99 (0..1) [T Use albedo in weather file if it is specified
Step-up transformer losses 1 (0.1 Monthly ground reflectance (albedo) Edit values...
Total interconnection derate 0.8% (0.1 ~Tilted Surface Radiation Model (Advanced)
~Land Area () Isatropic -Radiation Components
Packing factor 2.5 () HDKR (@ Beam and diffuse
@ Perez &)
Total land area 0.0138327 acres - _) Total and beam
rSelf Shading Calculator for Fixed Tilt Arrays
[T Enable Self-shading Calculator
Module
Crientation |Landscape
Forirait Landsanpe
Length
=
Width 5. N
MNumber of Cells along Length i p— E D D EEn i
Mumber of Cells along Width [ 2 g=
¥
Mumber of Bypass Diodes 3 i o =

Characteristics from Module Page

Area 1.244 \m2 Mumber of cells 72

Wickh

DOE-IE Foundational Strategic

Energy Planning




System Advisor Model: Performance Adjustment

W SAM 2014.1.14: untitledl
File Case Analysis Tools Script Help

My project <

Select Technology and Market... ] Flat Plate PV, Residential

Location and Resource rSystem Output Adjustments

Location: BETHEL, AK fvais |

Lat: 0.8 Long: -161.8 Elev: 46,0 m Percent of annual output 100 %

Module Year-to-year dedine in output = 0.5 % (compounded annually)

SunPower SPR-210-BLK-U
Output: 215.3 Wdc

Inverter ﬂ
SMA Americs: SBA0DOUS 240V

Capacity: 4000 Wac
Hourly Factors (24-hour profile for each month) 0=Mo Qutput, 1=Ful Qutput 0 | Apply to selected cells
Array
Por 36745 ki p- 12am [lam |2am 3am 4am |5am |6am 7am |8am %am 10am 1lam |12pm |1pm |2pm 3pm 4pm 5pm 6pm 7pm |8pm |9pm |10pm |1ipm
WET] 3, Vac
Area: 224 m2 Jan |1 1 1 1 1 0.8 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
Feb |1 1 1 1 1 0.8 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
PV Subarrays
Mar |1 1 1 1 1 0.3 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
Number of subarays: 1
" = . Apr |1 1 1 1 1 0.3 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
Performance Adjustment May |1 1 1 1 1 08 1 1 1 [ 1 1 1 1 1 Bs 1 1 1 1 1 1 1
R EIILE (T LE (T Jun |1 1 1 1 1 08 1 1 1 1 1 1 1 1 1 1 05 1 1 1 1 1 1 1
Vear-to-year decine: 0.5 % per year Jul |1 1 1 1 1 0.8 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
PV System Costs :E | |Aug |1 1 1 1 |1 08 1 1 1 11 1 1 1 1 |t 85 1 1 1 1 1 1 1
g
Toral: 5 14,641.52 = | |sep |1 1 1 1 1 0.8 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
Per Capadity: 5 3.78 per Wdc
_ oct NN NN M M M M M M U N O
Financing ﬁ Mov |.2 1 1 1 1 0.8 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
Anahysis: 25 years Dec |1 1 1 1 1 0.8 1 1 1 1 1 1 1 1 1 1 0.5 1 1 1 1 1 1 1
Dbt Fraction: 100.0% percent
Incentives
Fed. ITC, State ITC
Mo cash incentives [ Import... ] [ Export...

Utility Rate m
Met Matering? Yas

b=t it || (@liitEE @) DOE-IE Foundational Strategic

EN ERGY Indian Energy Energy Planning




System Advisor Model: System Costs

W SAM 2014.1.14: untitledl

File Case Analysic Tools

My project <

Select Technology and Market. ..

Location and Resource

Script

Flat Plate PV, Residential

r Direct Capital Costs

Location: BETHEL, AK
L2t €08 Lonat 61,8 Elevt 46,0 m Maile 18 units 0.2 kwdcfunit 3.8745 kwdc s0.72 $3,780.64
Module a Inverter 1 units 40 kWag/Lnit 4 kiac $0.41 $1,640.00
SunPoser SPR-210-BLK-U Balance of system, equipment 0s 0.49 $/Wdc 0 §m2 $1,898.50
Output; 215.3 Wdc
Installation labor 0§ 0.77 &jwdc 0 §m2 §2,983.37
Inverter 7
Installer margin and overhead 0 s 0.91 $Wwdc 0 §m2 §3,525.80
SMA Americs: SB4DDDUS 240V
Capacity: 4000 Viac Contingency 0% §0.00
Array ‘
Powen 38745 ki 4 Total Direct Cost $12,837.31
Arez: 22.4 m2
r Indirect Capital Costs
PV Subarrays i s o
Number of subrrays: 1 % of Direct Cost Cost §/\Widc Fixed Cost Total
Performance Adjustment Permitting, Environmental Studies 0% 0,12 £0.00 § 464,94
Parcant of 2nnuzl cutper: 100 % Engineering 0% 0.18 $0.00 2697.41
Year-to-year decline: 0.5 % per year Grid interconnection 0% 0.00 $0.00 $0.00
PV System Costs —— Land Costs
Total £ 14,641.52 |_‘&_:§ Total Land Area 0.0138327 aces
Per Capacity: § 3.78 per Wde Cost §fare = of Direct Cost Cost §/wdc Fixed Cost Total
Financing ﬁ Land 0.00 0% 0.00 $0.00 §0.00
Anal i 25 yes
nalyen 25 vears Land preparation 0.00 0% 0.00 50,00 $0.00
Deebt Fraction: 100.0% percent
Incentives Sales Tax of 5% applies to 100 % of Direct Cost $641.37
Fed, ITC, State ITC
No cash incentives Total Indirect Cost £1,804.22
Utility Rate
ity m rTotal Costs:
Net Metering? Yes
i = Total Installed Cost $ 14,641.52
Electric Load % 4
Annusl Energy: 12917.8 kih » Total Instzlled Cost per Capadity (§/wdc) $3.78
Annwzl Pesk: 4,35428 kw
Exchange Variables @ -Operation and Maintenance Costs:
(For Excel Exchange and austom TRNSYS only.)
First Year Cost Escalation Rate {above inflation)
Fixed Annual Cost T 0.00 gy 0%
Fixed Cost by Capadty =1 20,00 gfkw-yr 0%
Variable Cost by Generation = 0.00 gMwh 0%

U.S5. DEPARTMENT OF

Office of DOE-IE Foundational Strategic

Energy Planning

EN ERGY Indian Energy




System Advisor Model: Financing

% SAM 2014.1.14: untitledl

File Case Analysis Tools

My project

Script Help

Select Technology and Market. ..

Location and Resource

Locstion: BETHEL, AK
Lzt: 60,8 Long: -161.8 Elev: 45,0 m

Module

SunPower SPR-Z10-BLK-U
Output: 215.3 Wdc

Inverter

SMA Americz: SE4000US 240V
Capacity: 4000 Wac

Array

Paower: 38745 kide

Arez: 22,4 m2

PV Subarrays

Mumber of subarays: 1
Performance Adjustment
Pencent of annuzl cutpet: 100 %
Vear-to-year decline: 0.5 %% par year
PV System Costs

Totzl: 5 14,841,852

Per Capaciny: £ 3,78 par Wdc
Financing

Anzhysis: 25 years

Debt Fraction: 100.0% parcent
Incentives

Fed. ITC, State ITC
Mo cash incentives

U.S5. DEPARTMENT OF

Office of

/ EN ERGY Indian Energy

Flat Plate PV, Residential

~Loan Type
@ Standard Loan
) Mortgage

rResidential Loan Parameters

Debt Fraction

Loan Term

Loan Rate

100.00 =4 Principal Amount § 14,641,52
WACC 3.96 %
25 years
5.00 %ufyear

rAnalysis Parameters

Analysis Period

25 years Inflation Rate
Real Discount Rate

Nominal Discount Rate

2.50 =tfyear
8.00 %/fyear

10.70 %% year

rTax and Insurance Rates

Federal Income Tax Rate 28,00 Spfyear Froperty Tax
State Income Tax Rate 400 =g /year Assessed Percent 100,00 =% of installed cost
Assessed Value £ 14,641.52
Sales Tax 5.00 %% of installed cost Annual Dedine 0.00 % /year
Insurance Rate (Annual) 0.00 % of installed cost Property Tax 0.00 %fyear
rSalvage Value
End of Analysis Period Value $0.00 Met Salvage Value 0.00 % of installed cost

DOE-IE Foundational Strategic

Energy Planning




System Advisor Model: Incentives & Rebates

% SAM 2014.1.14: untitled]

File Case Analysis Tools Script

My project

Help

Select Technology and Market... Flat Plate PV, Residential

Location and Resource

Location: BETHEL, AK
Lat: 60.8 Long: -161.8 Elev: 46.0 m

Module

SunPowier SPR-210-BLK-U
Qutput: 215.3 Wdc

Inverter

SMA. Americat SBA00OUS 240V
Capacity: 4000 Wac

Array

Power: 3,8745 kivde

Area: 224 m2

PV Subarrays

Number of subamays: 1
Performance Adjustment
Percent of annual output: 100 %
¥esrto-yesr decline: D.5 % par yazr
PV System Costs

Totzl: 5 14,641.52

Per Capacity: S 3.78 per Wec
Financing

Anahysis: 25 years

Diebe Fraction: 100.0% percent
Incentives

Fed. ITC, State ITC

Mo cash incentives

Utility Rate

Met Mataring? Yes

Electric Load

Annuzl Ensrgy; 129178 kiwh
Annuzl Paski 439428 ki

Exchange Variables

(For Excel Exchange 2nd custom TRNSYS onhy)

U.S5. DEPARTMENT OF

ENERGY

r DSIRE Online Incentives Dat

a rInvestment Tax Credit (ITC)- r Production Tax Credit (PTC)
r Amount Amount Term
ﬂ Federal 0 Federal 2l 0 $fkwh 10 years
State 0 State = 0 §fkwh 10 years
‘. ¥ Percentage Maximum
Federal 30 % $ 124093
@ State 25 % § 1000
rInvestment Based Incentive (IBI)
Taxable Incentive
Amount Federal State
Federal §0
State g0
Utility g0
ﬁ Other §0
Percentage Maximum
Federal 0% $ 1240939
% State 0% §1e+099
Utllity 0% $ 12+099
m Other 0% $ 124093
rCapacity Based Incentive (CBI}
:é:_ Taxable Incentive
[ Amount Maximum Federal State
Federal L $ 1e+099
@ State 05w §1e+099
Utlity o g §1e+099
Other L 5 1e+099
r Production Based Incentive (PBI)
Taxable Incentive
Amount Term (years) Escalation Federal State
Federal 0 &fkwh 10 years 0%
State 0 §fwh 10 years 0%
Utility 0 gkwh 10 years 0%
Other 0 &fkwh 10 years 0%

Office of
Indian Energy

DOE-IE Foundational Strategic
Energy Planning




System Advisor Model: Electric Load

W SAM 2014.1.14: untitledl

File Case Analysis Teols Script Help

My project >

Select Technology and Market. ..

Location and Resource
Location: BETHEL, AK

Lat: 0.8 Long: -161.8 Elev: 46.0 m
Module

SunPower SPR-210-BLK-U
Cutput: 215.3 Wdc

Inverter

SMA America: SEADDOLIS 240V
Capacity: 4000 Wac

Array

Powert 3.6745 kide

Area: 22,4 m2

PV Subarrays

MNumber of subarays: 1
Performance Adjustment
Parcent of annual output: 100 %
ear-to-year decline: 0.5 % per year
PV System Costs

Taotzh £ 14,841,582

Per Capacity: £ 3,78 par Widc
Financing

Anzhysis 25 yezrs

Dbt Fraction: 100.0% percent
Incentives

Fed, ITC, State ITC

Mo cash incentives

Utility Rate

Met Metering? Yes

Electric Load

Anmual Energy: 12917.8 kiWh
Annuzl Pesk: 4.35428 kW
Exchange Variables

{For Excel Exchange and custom TRNSYS onhy.)

U.S5. DEPARTMENT OF

Office of

CJ
S

=

/ EN ERGY Indian Energy

Flat Plate PV, Residential

rElectric Load Data

) No load data
(&) Monthly schedule Edit values...
@) User entered hourly data [

Edit data...

[ Mormalize supplied load profile to monthly utiity bill data
Monthly energy usage (kwh)

rAdjustments

Escalation Scaling factor

0 %fyr

rHourly Simulation Load Profile Data

12917.8 kwh
4.39428 kw

Visualize load data. ..

Energy (kWwh) Peak (kW)
Jan 723.099 1.81179
Feb 630,657 1.72415
Mar 666,287 1.9776 Annual Total
Apr 794,199 2.91707 Annual Peak
May 1040.9 3.88027
Jun 1589.92 4.26146 [
Jul 1925.08 4,37081
Aug 1730.14 4,39428
Sep 1382.63 4.20842
Oct 1082.88 3.79241
Mow 6534.894 1.71415
Dec 716.153 1.86432

rCalculate Load Profiles

EERE Building Technologies Program EnergyPlus Load Caloulator

DOE-IE Foundational Strategic
Energy Planning




System Advisor Model: Outp

& SAM 2014.1.14: untitled1

u

S

File Case
My project X

Analysis  Tools Script

Help

Select Technology and Market... | Flat Plate PV, Residential

Location and Resource

Location: BETHEL AK
Lat: 60,8 Long: -161.8 Elevi 46.0 m

Module

SunPower SPR210-BLK-U
Output; 215.3 Wee

Inverter

SMA America: SB4000US 240V
Capacity: 4000 Wac

Array

Power; 3,8745 kitide

Area: 22,4 m2

PV Subarrays
Number of subamays: 1
Performance Adjustment

Parcant of annuzl ouput: 100 %
Year-t0-yesr decine: 0.5 % per yesr

PV System Costs
Totzl £ 14,641,52

Per Capacity: § 3.78 pes Vide
Financing

Analysis: 25 years
Diebe Fraction: 100.0% percent

Incentives

Fed. ITC, Sta= ITC
Mo cash incentives

utility Rate
Mt Metesing? Yes
Electric Load

Annuzl Energy: 12917.8 kivh
Annuzl Pesk: 435428 kW

Exchange Variables

(For Excel Exchange and custom TRNSYS only.)

-

-

[Annual Energy

LCOE Nominal

LCOE Real

Electricity cost without system

Electricity cost with system

[Net savings with system

[Net present value ($)

Payback (years)

(Capacity Factor

First year kWhac/kWdc

System performance factor (%)
otal Land Area

L7

3,063 kith
20,17 ¢kih
16.35 ¢/kiwh
$1,697.95
£1,246.50
§451.45
$-580.93
20,8124 years
3.0%

790

0.87
0.01acres

View and export data:

Loss Diagram

Tables e Cash Flows m Time Series

[ Adda new graph... | |

| [ memove | [ Remove Al || Copy Graph Data | | show Graph Data |

Monthly Qutput

kwh

Jan

Feb

After Tax Cashflow

4,500

4,000

3,500

3,000

2,500

2,000

1,500+

1,000+

)

-500+-

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Monthly Output

i

Mar Apr May Jun Jul Aug Sep Oct Nowv Dec 0
After Tax Cashflow Annual Output Annual Energy Flow Cost per Watt Stacked Real LCOE Stacked Nominal LCOE
z T L TR TR _®
= H | i z
Sl : i i
N 3
: | |
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COMMUNITY DEVELOPMENT © &
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Community Development Potential

* Consider the Benefit to Costs
—Regional
— Economic Development
—A Commissioned System
—Water and Sewer
—Housing
—Schools

BOL Office of

|(.i_' U.5. DEPARTMEN
‘_/“ E N E RGY Indian Energy



HEHITEHITEHITEH I A B B I PRI H TP ITEHITEH TP

Collaborate with Regional Energy Planning

* Don’t reinvent your strategic energy plan if
the region already has a good one

* |Invest with your neighbors

 What are they doing that you could do?

 What could they do that you are doing?

Office of

= .
FaS U.S. DEPARTMENT OF
\“J/ENERGY



TECHNICAL ASSISTANCE

Ij_:- U.S. DEPARTMENT OF Office of
(n_;’l ENERGY indian Energy 54



Resources to Work the 5 Steps

* Tools
— http://www.energy.gov/indianenergy/resources/ene
rgy-resource-library
— http://www.energy.gov/indianenergy/resources/edu
cation-and-training

* Technical Assistance and Support

— Tribal Energy Program Technical Assistance
* http://appsl.eere.energy.gov/tribalenergy/technical assis
tance.cfm
e http://www.energy.gov/indianenergy/resources/technical-
assistance

I:— U.S. DEPARTMENT OF Office of
& NERGY Indian Energy


http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/energy-resource-library
http://www.energy.gov/indianenergy/resources/education-and-training
http://www.energy.gov/indianenergy/resources/education-and-training
http://www.energy.gov/indianenergy/resources/education-and-training
http://www.energy.gov/indianenergy/resources/education-and-training
http://www.energy.gov/indianenergy/resources/education-and-training
http://www.energy.gov/indianenergy/resources/education-and-training
http://www.energy.gov/indianenergy/resources/education-and-training
http://apps1.eere.energy.gov/tribalenergy/technical_assistance.cfm
http://apps1.eere.energy.gov/tribalenergy/technical_assistance.cfm
http://apps1.eere.energy.gov/tribalenergy/technical_assistance.cfm
http://www.energy.gov/indianenergy/resources/technical-assistance
http://www.energy.gov/indianenergy/resources/technical-assistance
http://www.energy.gov/indianenergy/resources/technical-assistance
http://www.energy.gov/indianenergy/resources/technical-assistance

OPERATIONS AND

MAINTENANCE




Operation and Maintenance Activities

* Administration;
— billing; accounting;
— hiring subcontractors,
— enforcement of warranties

— Economic optimization; management of budge
and reserves

* Monitoring
— Metering for revenue
— Alarms
— Diagnostics

* Preventative Maintenance
— Scheduled and Planned
— Expenditure is budgeted

* Corrective Maintenance (repair) ; = ~ S
— Unplanned or Condition-Based

— Possible expenditure is kept in reserve or line-(
credit

— Must be timely and effective

Office of DOE-IE Foundational Strategic

Indian Energy Energy Planning



Project Potential: O&M

 What will the long term operations costs be:
— For Biomass -a solid fuel source
— For Wind -a warranty tied to a solid turbine builder
* Consider the maintenance AND management
necessary to keep your project going:
— Will the project create jobs?
— Finance the operations of the project after it is built

I:—\ U.S. DEPARTMENT OF Office of
l j NERGY Indian Energy



JACK HEBERT
COLD CLIMATE HOUSING
RESEARCH CENTER

,'I;i_:‘.l U.5. DEPARTMENT OF Oﬂ:lce Df
& ENERGY  indian Energy



HEHITEHITEHITEH I A B B I PRI H TP ITEHITEH TP

Potential Guest Speaker

* Cold Climate Housing Research Center
— Jack Hebert

— Alaskan Tribal procurement
e Jeff Weltzin 907-780-2503 or 907-509-1304

 GSA ENABLE Program - Energy efficiency for
low-risk items, packaged procurement
through GSA.

Office of

F , U.S. DEPARTMENT OF
ERGY | Indian Energy



GSA Pricing for the ENABLE program

« ESPC ENABLE program allows smaller low-
risk projects to be funded through an ESCO
contract using GSA pricing schedule.

— ESCOs that do GSA ENABLE projects:
http://energy.gov/eere/femp/espc-enable-
energy-service-companies

BOL Office of

(i_'\ U.S. DEPARTMEN
l‘l_/“ E N E RGY Indian Energy
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Tribal Energy Funding Opportunities

* Tribal Energy Project Funding Opportunities

— http://appsl.eere.energy.gov/tribalenergy/relat
ed _opportunities.cfm

II—} U.S. DEPARTMENT OF Office of
ERGY Indian Energy
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