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PAT: A Free Platform for Off-Site Energy Analysis

PAT HOMEPAGE KEY QUESTIONS ADDRESSED BY PAT
Procurement Analysis Tool peg N R E L Q
L What energy procurement options exist by location?
o
Your first step toward s —
s P © — How do energy procurement options align with certain end
utility-scale energy il = User objectives?

procurement

How does the value of different energy technologies vary by
location?

How do different resources and procurement options vary on
costs/impacts?
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PAT: Key Inputs and Outputs

SCENARIO SETUP

User enters the scenario title, energy goals (%), and
any additional notes.

LOAD AGGREGATION GROUPS

User aggregates electricity load by region, type of
facility, and/or load size. User inputs specific facility
information, such as annual load (MWh), address,
and the utility/load-serving entity.

v
REFINEMENT BASED ON USER PREFERENCES

|(

User answers 7 questions about their procurement
preferences and knowledge of the process.

Contracting Price Location
Experience Certainty Preference
Financial Risk | |REC Balancing
Tolerance Ownership Authority

Cost,
Emissions,
Grid Value,
ora
Combination
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PAT shows procurement options such
as green tariffs, competitive suppliers,
green pricing, unbundled Renewable
Energy Certificates (RECs), community
solar, and/or Power Purchase
Agreements (PPAs) based on the
combination of user preferences and
available offerings from the load-
serving entity.

Select resource regions are optimized
based on wholesale power markets,
cost, grid value, emissions reduction, or
a combined score.
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Under the Hood: How PAT Optimizes

Modeled cost, hourly emission, and

Consistent set of technology design and Clustered to identify best resource operational data for a range of possible
cost data locations for each ReEDS balancing region futures of the U.S. electricity sector through
2050

Leverages System Advisor Model (SAM) for system performance and battery dispatch considering cost reduction and emissions if participating
in the wholesale markets as a merchant plant.

\/

Comparative Data based on marginal cost, grid value, and emissions for fixed system sizes calculated over a 25-year system lifetime.
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PAT Can Analyze Multiple Customer Use Cases

User Group: How PAT Helps:

Evaluate off-site procurement options across

.| Commercial & Industrial Buyers : . N
i Co y multiple facilities nationwide.

Assess options for powering city operations or

I Local Governments & Agencies jurisdiction-wide demand.

Plan energy procurement for labs, classrooms,

® Colleges, Universities & Campuses . .
housing, and campus services.

Analyze customer demand and assess feasibility

¥ Utilities & Energy Providers for procurement programs (e.g., green tariffs).

Plan for voluntary utility-scale programs and

Regulators & Commissions - :
8 shifting customer energy strategies.

NREL | 5



Key Procurement Challenges And Solutions

Complexity
across
regions

-

\
PAT tailors
recommendations
based on location,
utility territory,
and energy goals.

- J

Balancing
competing
priorities

PAT compares
technologies by
cost, grid value,
emissions, and
other factors.

-

J

Varied
facility
energy
needs

-

PAT analyzes site-
level data or
grouped facilities
to recommend
best-fit options.

-

~N

J

Lack of
procurement
expertise

PAT uses simple
inputs to provide
actionable next
steps.

-

J

Choosing
the right
technology

PAT identifies the
most suitable
technologies and
locations based on

user needs.

- J
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Live Demo

HE
® www.pat.nrel.gov



PAT Analysis Is the First Step in Your Energy Procurement Journey

What To Do Next:

PAT provides foundational analysis to support your energy procurement journey. If you are interested in pursuing energy
further, you might consider the following next steps.

Analyze Procurement
Options

Review the available
procurement options identified
for your groups. Compare
attributes like pricing, contract
terms, and procurement
processes to make informed
decisions.

Engage Key
Stakeholders

Collaborate with internal
teams, regulators, and utilities
to assess feasibility. If
needed, initiate discussions
with consultants to support
your decision-making.

Negotiate and Develop

Partner with utilities and
project developers to finalize
contract terms and
implementation plans. Define
stakeholder roles and
responsibilities for new
projects.

Request and Evaluate
Proposals

Issue Requests for
Information (RFI) or
Proposals (RFP) as needed.
Carefully review submissions,
considering associated risks
and alignment with your
goals.

Finalize Procurement
and Track Benefits

Sign contracts and begin
implementation. Monitor key
metrics like energy
production, avoided
emissions, cost savings, and
price variability to ensure
success.

What PAT does not do:

*  PAT is not intended to present the user with a specific set of existing generation assets.

*  PAT does not perform detailed financial analyses on potential resource regions.
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Key Takeaways from PAT

*Supports customized scenario analysis using
user-entered facility and consumption data.

Aids voluntary energy procurement by commercial

*Helps users evaluate energy and industrial buyers

resources and compare procurement
pathways (e.g., PPA, tariffs).

*Enables decisions that balance cost, grid
value, emissions, any buyer preferences

*Serves a wide range of users: software, cloud
operators/IT, cities, campuses, companies,
utilities, and regulators.
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FAQS

U se r Su ppo rt a n d Here, you'll find information on topics such as setting user preferences, understanding procurement options, data
Contact

updates, and more. Still have questions? Feel free to contact us at pat.support@nrel.gov.

@ Can users import facility information in bulk and organize it into different/groups? v

(@ Will this tool connect to the ENERGY STAR Portfolio Manager to load energy/location data for

buildings in a portfolio? M
@ Will this tool be integrated with any other NREL tools? v
@ Does PAT allow for analysis in Alaska, Hawaii, or multi-national analysis? e

O For questions, check out the FAQ section on the
tool’s site.

L For user support, and feedback, contact us at:
PAT.Support@nrel.gov



mailto:PAT.Support@nrel.gov

Q&A

www.nrel.gov

Need help? Email us at pat.support@nrel.gov.

www.pat.nrel.gov NREL/PR-6A20-95853

This work was authored by NREL for the U.S. Department of Energy (DOE), operated under Contract No. DE-
AC36-08G028308. Funding provided by the U.S. Department of Energy Office of Energy Efficiency and
Renewable Strategic Analysis Office. The views expressed in the article do not necessarily represent the views
of the DOE or the U.S. Government. The U.S. Government retains and the publisher, by accepting the article
for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable,
worldwide license to publish or reproduce the published form of this work, or allow others to do so, for U.S.
Government purposes.



mailto:pat.support@nrel.gov

Appendix

PAT Walkthrough



PAT Walkthrough (1/6): Scenarios and Inputs

] @ @

Basic Info Locations Filters

9 @ &

Procurement Resource regions Results

STEP 1

Basic Info

Scenario name
Provide a unique name to describe this scenario.

Scenario name”

Scenario # 1 12/40 @

Renewable energy goal

Provide a percentage of your electricity usage (excluding any current on-site
renewables or offsite agreements) that you want to source from new, utility-scale
renewable energy. You can always update this later.

Renewable energy goal*

Enter a value between 0 and 100

Interested in on-site renewables instead? ne
For on-site renewable options, explore our REopt or SAM tool. @

OVERVIEW AND SALIENT POINTS

Step 1 of the input process: This is the first step where users define the
scope of their analysis by creating a scenario.

Scenario Name: Users provide a unique name to help track and
distinguish between different procurement analyses.

Renewable Energy Goal: Users enter a percentage (0—-100%) representing
how much of their electricity usage they aim to meet with new, utility-
scale energy.

Includes Off-Site Systems: The tool focuses on off-site utility-scale
procurement; current on-site systems or PPAs should not be included in
this goal.

Flexibility: Scenario inputs can be modified later, enabling iterative
planning.

Optional Redirect: If users are more interested in on-site solutions, they
are directed to REopt or SAM for relevant modeling tools.
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PAT Walkthrough (2a/6): Load Aggregation Groups

@ 9 & @ ] &

Basic Info Locations Filters Procurement Resource regions Results
LOAD AGGREGATION OVERVIEW AND SALIENT POINTS
Locations Step 2 of the input process: Users define the physical
y Y SSATRR CToE UMM oy Ry Sl locations and electricity usage of the facilities.
M Group facilities strategically: Facilities can be grouped
Adtd at least one group and one facility ta continue. & Maph Satelite | s by geography' energy load’ or procurement approaCh'
BT s Each group is analyzed separately, and results are
@ B M T specific to each group. Users can create multiple
Universities Nationwide . 5 facilities with a total of 2,500,000 MWh annual load ~ 4_;'__ o grOU pS
S @ 2 “ Add facility-level details: For each facility, users

provide key attributes such as location, utility provider,
and electricity consumption.

Facility name Load serving entity State Actions ’ 2 ur

Barkedoy Univarity PACIFIC GAS & ELECTRIC CO CA 7 5
; Total load calculation: The tool aggregates the total
S e CONSEAIBATED EDRON EoHY NG i /0 e ~esw annual electricity load across all facilities in the
<-'/'.:' i oy . . . .
s sses | group—critical for identifying scalable procurement
lilinals Urbana AMEREN ILLINOIS COMPANY L ra | | “ g [ ennzos L
b o opportunities.
Miami Dade Universty FLORIDA POWER & LIGHT CO AL R | mjgr\(.v: - Map-enabled planning: Each group and facility can be
.S« visualized geographically to better assess regional
University of Southern Cabomia  LOS ANGELES DEPARTMENT OF WATER & POWER cA r [ | i < ’ s ;
luw resource potential and utility service areas.
Rows par page: 5 = 1-50f 5 -.Iu ] NREL | 14
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PAT Walkthrough (2b/6): Facility Inputs

FACILITY/LOAD SPECIFIC INPUTS

UNIVEREITIES NATIONWIDE

Add new facility

Facility name
Provide a unique name to describe this facility

Facility annual load (MWh)

Provide the annual load of this facility

acility annual load *

Facility location

from the dropdown menu

a2a, Seareh tacsity location

Load serving entity

this location

lect a load serving entity *

Cancel

Search for the facility location below and choose the right location

Address will auto-populate

Select the utility or provider responsible for delivering electricity 1o

Add facility

Map Satellite

Tan
nton

MWh

OVERVIEW AND SALIENT POINTS

- Step 2: Define facilities within a group — Users

add individual facilities that share a common

. load aggregation strategy.

Input key facility details — Enter the facility

" name, annual electricity use (in MWh), physical

location, and utility provider.

= Add multiple facilities per group — Reflect

_. campuses, departments, or regional clusters for

: joint procurement planning.

| Select the correct utility provider — Procurement
""", options in PAT are tied to the utility serving each

- facility, so accurate selection is critical.

“ii.. Use the map to verify locations — Visualize and

confirm each facility’s placement to improve the
precision of scenario analysis.
Lays the groundwork for joint procurement —

| Accurate facility data enables PAT to evaluate
= aggregated load and identify suitable off-site
" energy options.
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PAT Walkthrough (3a/8): Filter Questions

9 M

are willing to
acquire,
significant energy
and financial
transaction
experience
needed to carry
out a virtual
power purchase
agreement?

n. .‘I
@ it
Unsure

> Next

Basic Info Locations Filters
FILTER QUESTIONS PAGE
STEP 3
Filters
S Dy answarng the lilter questons Dadow This allows the tool to provide tailored procuremeant oplions based on your
"k T W S0 W Universities Nationwide's e S e n
procurement options are avalable S0 0N Your responses
i Procurement aption  Deseription
Do you have, or Cammunity solar programs allw tobuy a in & shared di scale

solar project (typically less than 20 megawalis) that can be used to olisel their grid-electricity
consumption.

Some states allow log choice aggreg program, where the
community procures renewable anergy on behatl of a8 customens (residential and
nonsidential] within the community. These entities thon act similar to other cectricity service
providers such as competitive suppliers

Thase customers that are served by a utilly with the sole autharity 1o serve the customer may be
able 1o negatiale a one-off agreement with their utility and a project developer 1o procure
renewable energy from a ulility-scale renewable energy project. The rate and contract terms are
unigue b ihe particular customer entesing the agreement with e utity and the project
daveloper. NREL tracked the use of bilateral agraemants by ulilities 10 procure utility-scale
renewable energy projects for typically lasge corporate customers. Any municipality located in a
utility service lemritory thal had entered inta ene of these bilateral agreements with a customer at
the time of data collection (2018) is presumed to have this option available.

Ay non-residential customer can buy "unbundied” renewable energy crecits (RECs) from utility-
sCcale renswable anergy projects that ofer thesr RECs for purchasa in the markelplace. This
category refers only to sabes of unburdled RECs directly to retall customers, i excludes sales of
unbundied AECS through ather green powar products (e.g.. utility green pricing).

States with restructured elactricity markets aliow retail electricity customers 1o choosa from
competitive elocticity suppliars. Customers In competitive eloctricity markets can afion oloct or
negatiate a green of renewable powar option

Resource regions

OVERVIEW AND SALIENT POINTS

@

Results

Procurement

Step 3: Final step of the input process — Users answer a
structured set of questions to refine and personalize results.
Covers up to 9 filter questions — Focused on financial
preferences, environmental priorities, grid impacts, and
geographic constraints.

Tailors procurement scenarios — Responses determine which
procurement options (utility contracts, power purchase
agreement etc.) are available in your utility service territory.
Improves recommendation accuracy — Filters ensure outputs
align with the user’s goals, risk tolerance, and location
preferences.

Simplifies complex decisions — Translates user priorities into
actionable, customized procurement insights.

Improved “Why do we ask this?” info bubbles — Provide
helpful context on each question’s purpose and how responses
affect results.

NREL
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PAT Walkthrough (3b/8): Filter Questions

Type of Question

Energy Procurement
Contracting

@ Financial
- . '

@ Financial
e

W= Environmental

Grid Impact

? Geography

ﬁ Geography sub

@ Geography sub

___l-_ Geography sub

Filter Questions Options
Do you have, or are willing to acquire, significant energy and financial transaction experience needed to carry Yes % No 7 Unsure
out a virtual power purchase agreement?
Are you willing to take on financial risk associated with energy procurement? Yes X No ? Unsure
Do you only want to see options with long-term price certainty? Yes x No ? Unsure
Do you wish to own the renewable energy credits (RECs)? Yes X No ? Unsure
$ Cost ~ Grid Value
Do you want to prioritize cost savings, emission reduction, grid value, or all three combined?
i/ Emissions Combined

Do you have a preference on where the project is located? Yes X No
Site renewable project in the same state as at least one facility in the group? Yes X No
Site renewable project in the same balancing authorities as at least one facility in group? Yes X No
Electricity balancing authorities are not clearly defined. Please select whether you wish to use the balancing i NREL Jii NERC

authorities as outlined by NREL or NERC.

NREL
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PAT Walkthrough (4/6): Procurement Options

@ & &

& o %

BE Locations Filters Procurement HES‘?U[CE Results
Info regions
PROCUREMENT OPTIONS PAGE OVERVIEW AND SALIENT POINTS
STEP 4
Procurement The first page in the outputs — This is where users begin
fisast on your aciliy ks Hiker anmene: bot i it e s’ e’y reviewing customized procurement pathways based on inputs.
TR ARCHTITAR, GPIRIR OV WA P BRI oe 00 B e Procurement options organized by load aggregation group —
MNortheast Midwest Wast Pacific NW

MNortheast's procurement
options

5 procurement options are avallable based on your answers

Procurament oolion Dascriotion Notes

NH Available suppliers

. Agera Energy LLC

_ Ambit Energy Holdings, LLC

. Calpine Energy Solutions, LLC

. Champion Energy Sarvices

. Clearview Electric Inc. 0

# Download all NH suppliers {.csv) @

[ S~

States with restructured electricity markets allow retall electricity cusiomers to
choose from itive electrici fiars. in it

alectricity markets can often elect or negetiate a green or renewable power NY Available suppliers

opteon, 1. AP Holdings LLG

Some states allow ¢ ies to develop ¢ ity choice aggregation Available programs

program, where the community procures renewable energy on behalf of all + New York - Additional information is at
customers (residential and idential) within the c ity. These

httpfwww3.dps.ny.gov
+ New Hampshire - Additional information is at

hittps:iiwww.nhmunicipal.org .‘E".

aggregator
(CCA)

entities then act similar to other electricily service providers such as
competitive suppliers.

Each group sees tailored results reflecting its specific facilities,
utility, and location.

Focused, relevant results — Options include utility-scale contract
types such as PPAs and tariffs, aligned with the user's geography,
utility, and filter responses.

Explanations for unavailable options — If certain pathways are
not shown, PAT clearly explains why—pointing back to user
inputs or utility constraints.

Built on latest data — Results are informed by the 2025
Procurement Options Databook, ensuring relevance, and
accuracy

Supports user decision-making — This page helps users narrow
down practical pathways before comparing cost, grid value, and
emissions across sites.

NREL | 18



PAT Walkthrough (5a/6): Resource Regions

Basic Info Locations Filters Procurement Resource regions Results
RESOURCE REGIONS OVERVIEW AND SALIENT POINTS
Resource regions The second page in the outputs— This page presents

PAT has pre-selected resource regions that align witk

ur scenario, renewable energy goal, and preferences. You can use the table below to adjust the pr|0r|tized geograph|c reg|0ns that meet your Scenaﬂo’S
ns by other ente
energy needs.
Continue to resulls when you are happy with your resource selections. . ’
Modeled data, NOT real projects — This page offers a
. Universities . . . .
@ Nationwide foundation to begin your procurement journey, not final
investment guidance.
Each region is scored using 3 key metrics —

selected resources regions or sort the resource

{cost savings, emission reduction, grid value, or combined)

Universities Nationwide's summary & Renewable energy goal met: 3 wind selected

S g“;"l"“"'" s S :::f::;:"°'“” Renewable aneray goal mat Marginal Cost: Investment + operating costs over 25 years
Grid Value: Estimated wholesale market revenue potential
2600000 2SO0M0MWM ez e 3wind 2500000 uwh e L @ Avoided Emissions: Emissions offset per MWh based on
Cambium data
- Regions ranked by your scenario preferences — Filters like
.. Universities Nationwide's available resource regions geography, marginal cost of generation, grid value, and
= Oownoud taljo (e avoided emissions help sort regions from most to least
Q‘b Sort by: IEINEEIEEWELEN () Emission reduction @) Grid value ) Combined a“gned.
Based on the latest NREL datasets — Includes Cambium
Hack Ty Annual Patential Capacity Battery Sl Cost Emissio : ' :
generation capacity factor capacity savings reductic emlSSlonS/market data and NREL ATB COSt assumptlons-
1 5% wind ;:::3,334 308 MW 43% none CA Q55 (o L] NREL | 19




aly

NREL 's available resource regions

PAT Walkthrough (5b/6): Resource Regions

@ ¥ Download table (csv)

Sor

by

€ Cost savings

Rank

Type

% wind

5% wind

e
S5 wind

5% wind

9P
£
a

@ solar

& solar

@ solar

Annual
genaration

379,823
MWh

418,211
MWh

379,823
MWh

452,080
MWh

418,211
MWh

468,151
MWh

452,080
MWh

594,973
MWh

572451
MWh

5,923,838
MWh

Potential
capacily

258 MW

268 MW

255 MW

257 MW

268 MW

236 MW

257 MW

338 MW

3,045 MW

3,175 MW

Capacity
factor

17%

17%

20%

18%

23%

20%

20%

21%

21%

sty

@) Emission reduction | ) Grid value mb

Battery
capacity

100 MW

100 MW

75 MW

100 MW

75 MW

100 MW

75 MW

100 MW

100 MW

100 MW

State

co

co

co

co

co

co

co

co

Cco

co

Cost
savings

s

(s RIS

(5 I

(5 RIS

(5 BRI

(5 WL

O s

Emissior
reductior

Q 25

Q 35

O 25

Q s

Q 45

Q 45

© 45

L
£ Open map !ﬁ

‘Ty' Huneyenne |

L5
o
iy e, oFort Collins
Wl &0 e A
: L
= o ider/ ©
- g r-oDenver--@:
oV = ,
ﬁ *’Vhite River
ational Forest
: [ ) COLORADO
Fruitas.__crand 2Aspen
i ‘Junction \
Grand Mesa, ,Colorado
: Uncompahgre Slwmgs
B and Gunnison \
H Montroses— Mational.. <Cafion City
Uncompahgre 4Pueblo
Mational Forest
oTelluride
Rio Grande
nding San™yan National|Forest aWalsenburg
Nan%orest sAlamosa )
UTE MOUNTAIN . 4Durango_ <Pagosa SDrmt‘.J!!J N
RESERVATION SOUTHERN UTE -)j #Trinidad
S RESERVATION L ... :

w

tLamar_ ;

aRaton

Flexible selection — Users can select any region, regardless of

rank, to explore further procurement scenarios.

Analyzes over ~1,000 modeled resource regions — PAT selects a
minimum number of regions needed to meet your clean energy

target, based on technical potential.

NREL
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PAT Walkthrough (6/6): Results

Basic Info Locations Filters Procurement Resource regions Results
CONSOLIDATED RESULTS OVERVIEW AND SALIENT POINTS
Results \ " Final page in the PAT workflow —
T M AR Summarizes all user inputs and results in

Northeast's summary

Total annual Renewable eneegy Masneplate capacity Resowces Polantial erargy
load goal rquirod saloctod genenation
1,500,000 1,500,000 MWh .
bl (100 28042 - 86042 MW 2 wind 1,500,000 MW
w Viow selocted reSOURCE Fegions | v View procutement opticns | v View locations
> '0- > '0- > '0-
Midwest's summary
Total anrual Aenewabie energy MNarneplate capacity Resources Polential erergy
load goal roquired seboctod generation
1,000,000 1,000,000 MW
+2- 57
by (oo 1.88+2 - 5.7e+2 MW 1 wind 1,000,000 NWh
Viow selocted reEoUITE Fogions | View procutemant options
MNortheast's selected resource regions 2 msource regions selactoc
& Downtoad table [csv)
Aank T Annwial Potential Capacity Batery State Cost
genoraban capacity = engacity anvings
1 = wing  LEORNES 201 MW ao% none VT © 55

1,301,741 "
2 =5 owind o 204 MW B1% none M O a=

&

.'0-
e e Iﬂ

Renawablo energy goal met B ]
L]
.
Fanewabls enorgy goal i ik e
Tnea iy g0 - ke
1] e o
' i
oDenver g

. = UL lcoLoraDo

Fianewable energy goal mat

@ Renewable onargy goal
met

Emissions Girlel
roduction vadue
(R Q v
o s Q v

one comprehensive view.
Displays key scenario elements — Includes

i energy goal, selected procurement

" options, load aggregation groups, and

" ranked resource regions.
Easy-to-navigate layout — Users can

@ Buinguny

review how each decision and filter
impacted the final recommendations.

«  Downloadable results — Export scenario

outputs and summary data for internal
review, presentations, or further analysis.
Designed to support next steps — PAT
helps users understand viable
procurement pathways but is not the final
step—results provide a strong foundation
for market engagement.
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