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National Energy Screening Project Webpage - NESP | NASEO

The National Energy Screening Project
(NESP) webpage serves as the central
hub for resources supporting best
practices in benefit-cost analysis (BCA)
of distributed energy resources (DERS).

Hosted by NASEO, the NESP webpage
provides access to NESP’s core tools
and guidance, including the National
Standard Practice Manual (NSPM), the
Methods, Tools & Resources (MTR)
Handbook, and the OpenBCA Tool.
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National Energy Screening Project

The National Energy Screening Project (NESPTM) seeks to improve cost-
effectiveness screening practices for distributed energy resources (DERs). NESP
works with stakeholders to improve cost-effectiveness assessment — also referred
to as benefit-cost analysis (BCA) — of DERs and other energy resources.

NESP's main products include the National Standard Practice Manual™ (NSPM), the
Methods, Tools, and Resources Handbook (MTR Handhook), and the OpenBCA Tool.
NESP also provides technical assistance to states, along with specialized training

and certification on BCA topics.

Originally a project of the non-profit E4TheFuture, NESP is now managed by the
National Association of State Energy Officials (NASEO). This transition provides
states with expanded access to a range of resources and tools necessary to support

National Standard Practice Manual +

Quantifying DER Impacts x

« Methods, Tools, and Resources Handbook for Quantifying BCA Impacts
« OpenBCA Tool

Training and Certification +

BCA Resources +

MENU



https://naseo.org/topics/nesp

NSPM Background - National Standard Practice Manual | NASEO

The National Energy Screening Project
(NESP) is a stakeholder organization
that works to improve cost-
effectiveness screening practices for
distributed energy resources (DERs).

The NSPM for DERs is a:

e Comprehensive framework for
cost-effectiveness assessment of
DERs

 Setof policy-neutral, non-biased,
and economically-sound
principles, concepts, and
methodologies to support single-
and multi-DER benefit-cost
analysis (BCA)

* Guide fordetermining which inputs
and impacts should be included in
BCA tests

The MTR Handbook provides guidance
on how to determine inputs to BCA
tests

BCA Case Studies demonstrate
application of NSPM and MTR
Handbook guidance

National Standard
Practice Manual

or Benefit-Cost Analysis of Distributed Energy Resol
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https://naseo.org/nesp/nspm

Tool Overview - OpenBCA Tool | NASEO

Users can access the OpenBCA Tool
webpage by navigating to:

Our Work - Topics > National Energy
Screening Project, and selecting
OpenBCA Tool, ordirectly under the
“Quantifying DER Impacts” subsection.

The webpage provides a high-level
overview of the OpenBCA Tool’s
purpose, scope, and key capabilities,
including its alignment with the
National Standard Practice Manual
(NSPM) and its role in supporting
jurisdiction-specific benefit-cost
analysis of DERs.

- Based on
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OpenBCA Tool

An NSPM-Based Model for DERs
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OpenBCA Tool
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The open-source benefit cost analysis tool (OpenBCA Tool) is a new NESP™ initiative aimed at addressing the challenges of evaluating the cost-effectiveness of distributed
energy resources (DERs) through a standardized, transparent, and flexible platform. This project, launched in January 2025, is funded by U.S. Department of Energy and

EATheFuture, with support from ICF, Recurve, and Lawrence Berkeley National Laboratory.
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multiple DER portfolios, ensuring that cost-effectiveness tests reflect local policy priorities, regulatory needs, and energy goals. The tool will also allow users to select

traditional cost tests (e.g., utility cost test, total resource cost test, societal cost test) to serve as secondary tests, as well as to assess associated rate impacts. The model

design will simplify and streamline the evaluation of a wide range of value streams for DER investments, enabling consistent comparisons across jurisdictions. The OpenBCA
Tool will be based largely on calculation and accounting methodologies from NESP’s Methods, Tools & Resources Handbook for Quantifying DER Impacts (MTR handbook) and

other key BCA resources for assessing each DER value stream.

See this summary description of the tool capabilities and potential applications.



https://naseo.org/nesp/openbca-tool

OpenBCA User Flow

OpenBCA User Flow: Download the
application and Excel input templates,
populate the Configuration and
Program Input workbooks, then launch
OpenBCA to upload files, run
validations, explore results, and export
downloadable output tables for
reporting and further analysis.

Iterative workflow: OpenBCA is
designed to be re-run as assumptions,
avoided costs, or program data change.
Users should expect to move back and
forth between input preparation and
results review.

STAGE ONE STAGE TWO

Visit OpenBCA
webpage

P |

_©

Download
application +
input
templates

Fiy

Populate
Excel input
iemplates

Launch
OpenBCA
(desktop

app/Ul)

&

Upload input
templates to
interface

Validate
Inputs

Run
OpenBCA

Explore
results on
interface

Download
master data
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Step 1: Getting Started - Download OpenBCA from GitHub Repository

The OpenBCA webpage is the primary

download hub forthe appl‘lcatlon’ <& C (M O https//github.com/openbca/openbca/releases B oA Yy 2] B =
input templates, and supporting
resources. Tags Draft a new release Q, Find a release

Download steps:

* From the Download Software Release list
section, select the installer for your | vioo v1.0.0 (ee Compare + 2 T
operating system (Windows or o
macOS) [§) github-actions released this 7 hoursago @ v1.00 - acs55753

* Download the required Excel input
templates for preparing analysis

“VERSION_1_RELEASE"

inputs
P v Assets 6
@ openbca-app-macos-armé64.zip sha256:84.. (L] 1ok 156 MB 7 hours ago
@ openbca-app-win-x86_64.zip sha256:dc.. (] 7 121 MB 7 hours ago
& OpenBCA_Configuration.xlsm sha256:d7.. (0] 5k 21.7 MB 7 hours ago
@ OpenBCA Program _Input.xlsm sha256:35.. (] 2 651 KB 7 hours ago
Important hote: ) Source code (zip) 7 hours ago
. . 9 >
Depending on your organization’s @ Source code (targz) 7 hours ago
security policies, you may need IT 5

approval to install or run the OpenBCA
application


https://github.com/openbca/openbca

Step 1: Getting Started - Extract zip file and run tool

The installer folder contains two
subfolders and one executable file:

* openbca-app.exe
Launches the application.

* _internal
Contains system files and
dependencies required for
OpenBCA to run.

Do not modify this folder unless you
have technical expertise.

Input Templates
Contains the two input files required to
run the model.

Next Step
To startthe application, double-click
openbca-app.exe.

Important note:

Depending on your organization’s
security policies, you may need IT
approval to install or run the OpenBCA
application

Downloads > OpenBCA -Live Demo > openbca-app-win-x86_64 >

T Sort ~

Name

v Today

3

) openbca-app.exe

_internal

View ~

W

Date modified

7/15/2026 6:40 PM

7/15/2026 3:40 PM

Type Size

Application 29,284 KB

File folder



Step 1: Getting Started - Home Page

The OpenBCA Home Page is the central
workspace forrunning an analysis.
From this page, users upload prepared

input files, validate inputs, run the /\

Supporting
Resources

# Upload Data & Run Model @ Insights & Analysis

OpenBCA model, and access results.
OpenBCA Resources

This page supports the following Background D | ’\‘ NASEO=
WO I’kflOW Steps: National Standard Practice ’pen SR o ndf
« Upload Configuration and Program Hanual

. . Opens GitHub

input files Repository Welcome to the OpenBCA
* Run automated input validations o ~ _ . ,

The OpenBCA software executes Jurisdiction Specific Tests developed under National Standard Practice Manual guidance.
* Runthe OpenBCA model
B > Runtime path diagnostics

* Review outputs and download

master data Upload Input Files Run Validations
L4 AC ces Si ng Su pporting resources Upload Program Input and Configuration files: ® Using Database: \output\openbca_input_validation.db

and documentation Dragand drop files here Browse files

Limit 200MB per file « XLSM

Upload selected files

Run OpenBCA Model
Important note:
Input files must be uploaded and
validated before running the model

Run OpenBCA

Deploy

N\ —
y, R=CURVE

Step 1: Select Input Files

Step 2: Upload Input
Files

Step 3: Run Validation

Step 4: Run OpenBCA



Step 1: Getting Started - Input Files

OpenBCA requires two Excel input files
to run an analysis:
* Configuration File

* Defines system-level assumptions
and Jurisdiction-Specific Test (JST)
settings (e.g., value streams,
discounting, line losses).

i 0 BCAR
° Program Input File pen esources

Background

* Contains program- or measure-level
data, including participation, savings, W
and costs.

Before uploading:

* Usethe blank template provided in
the input templates folder or
download from the OpenBCA
webpage

* Populate both files using
jurisdiction-specific policies and
program data

Open Source GitHub
Repository

To upload files in OpenBCA:

* Select Browse files ordrag and
drop both input files

« Click Upload selected files to load
them into the tool

Both input files must be uploaded
before proceeding to validation and
model execution.

# Upload Data & Run Model @ Insights & Analysis

Jp e n BEDEYIJ\B

Welcome to the OpenBCA

NASEO=

The OpenBCA software executes Jurisdiction Specific Tests developed under National Standard Practice Manual guidance.

> Runtime path diagnostics

Upload Input Files Run Validations

Upload Program Input and Configuration files: @

Drag and drop files here
F_,’ p_l . Browse files

Validate Input Files

Upload selected files

Run OpenBCA Model

Run OpenBCA

Using Database: ‘\output\openbca_input_validation.db

Deploy

R=CURVE



Step 2: Prepare Inputs: Configuration File — Front Page

Begin by reviewing the Front Page of the
Configuration File. This page provides
essential guidance for completing the

~ NASEO=
workbook correctly. OpenBCA Configuration :"\]ﬂ _

\l/
The Front Page includes: ZICE R=ECURVE

* Abrief description of how the
i . X . . Developed by ICF and Recurve
Configuration File isused in Tool Usage Guidance
OpenBCA

The Configuration file is used in conjunction with the Program Input File for the Open BCA tool to calculate Cost Effectiveness of a

* Aglossaryexplaining cell portfolio as per NSPM guidelines.

formatting and color coding (e.g.,

userinputs, dropdowns, calculated Cells requiring user Input

field S) Dropdown cells requiring user selection
* Navigation and support buttons Calculated cells

used to build worksheet structures * Support buttons

Buttons that build tab structures or

* Links to reference materials, Build...
including the National Standard
Practice Manual (NSPM) and

workbooks based onuser selections

Color Action
Methods, Tools, & Resources (MTR) Worksheets for setup
H and bOOk _Worksheetswnth Value Stream specific inputs

Link to NSPM National Standard Practice Manual | NASEQ
Link to MTR Methods, Tools. and Resources | NASEO

Users should review this page before
entering data to understand how the Linkto OpenBCA [OpenBCA Tool | NASEO
file is structured and how inputs should
be provided.

NSPM - Mational Standard Practice Manual
MTR - Methods Tools Resrouces

JST - Jurisdiction Specific Test




Step 2: Prepare Inputs: Configuration File - Global Parameters

Enter global parametersin the
Common Data tab of the Configuration m Enter common data for portfolio
File.

These inputs establish system-level Supp?rFI.NSPM INPUTS AND ASSUMPTIONS Units Value
assumptions that apply across the Definitions | FUEIVEELLULD
entire OpenBCA analysis. . Results Dollar Year Year 2025
. Program Year 1 Year 2026
Global parameters include: . Analysis End Year (30-Year) Year 2041
* Results dollar year and analysis . Inflation Rate % 2.20%
period Discounting
* Program startyear and end year . Discount Rate (%) Nominal 5.80%
* Inflation and discount rate . Discount Cadence Quarterly
assumptions (including cadence) Line Losses
* Electric and gas line losses . Average Line Losses - kWh % 2.27%
* Costtreatment framework . Average Line Losses - kW % 3.65%
. Average Pipeline Losses - Natural Gas therm % 1.13%
These values are used throughout the o A aatme USI+ Non-USI
model and affect all calculated results.
|
This step s.hould be cgmpletgd once . Version ex: 2024 Annual Report 2025
per analysis or portfolio version. J Cimate Zone 1 North Bramble
Subset (0-3 per Version) ex: Climate Zone 2 South Junction
ex: Climate Zone 3




Step 2: Prepare Inputs: Configuration File - Version and Subset

The Version and Subset fields in the
Configuration File are used to label and
compare OpenBCA analyses.

Version

* Use Versiontoidentify different
modeling run vintages (e.g., based
on avoided cost updates or
reporting years).

Subset

 Each Versionincludes a default
subset labeled System Default,
which represents the primary set of
assumptions.

* Users may define up to three
additional Subsets, if spatially
differentiated data or
scenario-based variations exist for
a given value stream.

* Additional Subsets are commonly
used for: Geographic variations
(e.g., climate zones or balancing
areas) Sensitivity scenarios (e.g.,
low, medium, and high avoided
cost cases)

m Enter common data for portfolio

Support/NSPM INPUTS AND ASSUMPTIONS

Definitions

Units Value
Analysis Period

Results Dollar Year Year 2025
Program Year 1 Year 2026
Analysis End Year (30-Year) Year 2041
Inflation Rate % 2.20%
Discounting
Discount Rate (%) Nominal 5.80%
Discount Cadence Quarterly
Line Losses
Average Line Losses - kWh % 2.27%
Average Line Losses - kW % 3.65%
Average Pipeline Losses - Natural Gas therm % 1.13%

USI + Non-USI

Version & Subset Setup

Version

Enter Individual Version and Subset Names Below

2025

Subset (0-3 per Version)

North Bramble

South Junction




Step 2: Prepare Inputs: Configuration File - Custom Period

When to Use Custom Periods

* Usewhen inputsvary across
seasons, time-of-use (TOU)
periods, or tariff structures

* Appropriate when hourly data is not
available, but time differentiation is

still needed A B z D E F G H
* Common examples: Bl Step1. |Enter common data for portfolio
22 | eX ClImiate £0Me 3 | LS |
 Peak/Off-Peak /Super Off-Peak 23
. . T
 Summer vs. Winter periods 25 Custom Period 1 Peak
26 Custom Period 2 Off Peak
27 Custom Period 3 Super Off Peak
H H 28 Custom Period 4
Define up to four custom period names 29 ey ey e
and map each hour of the yearto a 30 Month 1 2 3 4 5 6
. 3 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
CUStom perIOd 32 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
e All hours of the yearm ust be 33 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
. . 34 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
assigned to a period (no gaps or 35 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
Overla ps) 36 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
. . 37 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
* Custom periods represent a mid- 38 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
. 39 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
level gra nu la rlty between ann Ual and 40 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
ho ur[y in puts 41 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
42 Off Peak Off Peak Off Peak Off Peak Off Peak Off Peak
43

> FrontPage  Validations ~CommonData  User Tips | Configuration Data Energy Generation (E) Nt ¢ T I 4 CE—



Step 2: Prepare Inputs: Configuration File - Set up JST

In the Configuration tab of the
Configuration File, define the
Jurisdiction-Specific Test (JST) by
specifying which value streams are
included in the analysis and how each
will be treated.

For each value stream, enter the
following information:

* Value stream name

* Impact Category (e.g., electric, gas,

Step 2. Configure value streams for JST

Support/ NSPM D« .

Test SetUp:

non- SySte m) Value Stream Impact Category Unit (Suggested) Include in Test Multiple Subsets Data Granularity / Calculation Type Adder (%)
. nit, wher l L

U ’ erea p p ca b € * Utility Financial Incentives Non-System $ Yes Program-specific
° Wh et he r th eva l- ue Stre am.iIs * Utility Program Admin Costs Non-System $ Yes Program-specific

i nc lu d ed in th e J ST © Utility Performance Incentive Non-System $

. . © Utility Credit & Collection Electric $ Yes Single Value - First Year [Measure Specific]
*  Whether multiple subsets apply (if . _ _ —
Energy Generation (E) Electric $/kwh Yes Yes Time Series - Hourly -
spatial or scenario-based data are . Generation Capacity (E) Electric $1KW Yes Time Series Houry
Ime 5eries - Day ot Year
use d) . Transmission Capacity (E) Electric $/kW Yes Time Series - Monthly
Custom Period

o . : = Distribution Capacity (E) Electric SIKW Yes Yes e e

Calculation type and data g _

. . . =Y Environmental Compliance (E) Electric $/KWh Single Value - Bulk System
gra nu la rlty (eg ’ sin gle va lu e! . :2‘ RPS Compliance (E) Electric $/kwh Yes Time Series - Annual
annua l_, h our ly) * % Energy Market Price Effect (E) Electric $/kWh Yes
. ﬁ Capacity Market Price Effect (E) Electric $/kW
]
. [} Ancillary Services (E) Electric $/kwh Yes No Time Series - Day of Year

These selections determine how each
value stream is modeled, what data are

required, and how results are
Nnracantad in NnanRMCA

Important note:

Only value streams marked for
inclusion in the JST will be calculated
and appearin results.



Step 2: Prepare Inputs: Configuration File - Build out input tabs

After completing the JST setup in the
Configuration File, use the macro
buttons to generate the required input
worksheets.

Follow these stepsin order:

Build Value Stream

* Createsindividual input
worksheets for each value stream
selectedin the JST, based on the
chosen calculation type and data
granularity.

Input Avoided Cost Data

* Navigatesto the avoided cost input
sheets generated for included value
streams.

Build Program Input File

* Createsthe Program Input File and
automatically generates load
profile sheets for electric and
natural gas savings.

* All load profile sheets are created
at the most granular calculation
level selected for each commodity.

Important note:

These macros must be run after the JST
is finalized. Re-running macros may
overwrite previously entered data.

Step 2. Configure value streams Step 3. Input value stream data

Support/ NSPM De .

General

E
T
2
=
1]
£
=
=
=]
L
=
1]
[
=
]

- L]
Value Stream Adder (%) Input Location
w - -

Utility Financial Incentives
Utility Program Admin Costs
Utility Direct Investmentin DERs
Utility Performance Incentive
Utility Credit & Collection
Energy Generation (E)
Generation Capacity (E)
Transmission Capacity (E)
Distribution Capacity (E)
Ervironmental Compliance (E)
RPS Compliance (E)

Energy Market Price Effect (E)
Capacity Market Price Effect (E)
Ancillary Services (E)

Wtility Reliability (E)

Program Input file
Program Input file

Program Input file

Program Input file

Distribution Capacity (E]

RPS Compliance (E)

Clear All Sheets

Build Value Stream
Input Avoided Cost Data
Build Program Input File

Follow instructions in Program Input File




Step 2: Prepare Inputs: Configuration File - Sample Value Stream

This example illustrates a Generation
Capacity (Electric) value stream input
tab generated by the “Build Value
Stream” macro.

Key characteristics of this value

stream:

* Configured using a time-series,
hourly calculation type

* Theinputtableis automatically
generated by OpenBCA

* Time fields (year, month, hour,
hour-of-year) are pre-populated
based on the selected granularity

User input requirements:

* Enterthe system value foreach
time interval

* Follow the units and dollar type
(realor nominal) indicated in the
table header

« Eachvalue stream inputtab
includes a timestamp indicating
when the sheet was generated or
last updated, helping users track
changes across model runs.

A

M N O P Q

1

Return to Main

Unit : $/kW $ Value : Nominal

Updated on: 2026-02-23 10:04

Calculation Type: Time Series - Hourly

Year -M()nth ﬂHour of Day- Hour onear- System-wide Input{hd
2025 1 1 18 0.00238
2025 1 2 2$ 0.00238
2025 1 3 38 0.00238
2025 1 4 43 0.00238
2025 1 5 5% 0.00238
2025 1 6 6% 0.00238
2025 1 7 73 0.00238
2025 1 8 83 0.00238
2025 1 9 9% 0.00238
2025 1 10 10 3 0.00238
2025 1 11 1 $ 0.00238
2025 1 12 12 3 0.00238
2025 1 13 13 $ 0.00238
2025 1 14 14 3 0.00238
2025 1 15 15 § 0.00238
2025 1 16 16 $ 0.00238
2025 1 17 17 $ 0.00238
2025 1 18 18 § 0.00238
2025 1 19 19 § 0.00238
2025 1 20 20§ 0.00238
2025 1 21 21 % 0.00238
2025 1 22 22 8 0.00238
2025 1 23 23 § 0.00238
2025 1 24 24 8 0.00238
2025 1 1 25 § 0.00238
2025 1 2 26 8 0.00238
2025 1 3 27 % 0.00238

> Front Page Common Data

Configuration Data  ACE U C L uR(9l  Generation Capacity (E) ERERENENTHReEEL -

+




Step 2: Prepare Inputs: Program File - Front Page

The Program Input file opens
automatically whenyou use the
“Build Program Input File” macro.

Begin by reviewing the front page.
This page provides orientation and
reference information for
completing program-level inputs

correctly. OpenBCA Program

The Front Page includes:
* Abriefdescription of how the Developed by ICF and Recurve
Program Input File is used Dokt Baiance

a |.O n gS |d e th e CO nfl gu I’atl O n Fl l.e The Program Input file is used in conjunction with the Configuration file for the Open BCA tool to calculate Cost Effectiveness of a portfolio as per NSPM guidelines.

* Adata-formatting legend

explaining color-coding and cell —uﬁrlnpm

. _e | Support Buttons
types (userinput, dropdowns, Does not require input
calculated fields) Update...

* Asheetglossary describing the
purpose of each worksheet

* Links to supporting

Buttons that build tab structures or

workbooks based on user selections

Action
Waorksheets for program and measure setup
‘Worksheets to input loadshape data

documentation, including the Link to NSPM National Standard Practice Manual | N?
. . Link to MTR Methods, Tools, and Resources | NASEQ
National Standard Practice Link to OpenBCA )enBCA Tool | NASFO

Manual (NSPM) and Methods,
Tools, & Resources (MTR)
Handbook



Step 2: Prepare Inputs: Program File - Program input

Use the Program Inputs tab to enter
program-level data that apply across
all measures within a program.

The structure of this tab is similar to the
Measure Inputs tab; however, all values
entered here represent program-wide
totals or attributes, rather than
measure-specific inputs.

Common program-level inputs include:
* Program name and program year

* Program administration costs

e Utility and federal incentive totals

* Program performance incentives

Important requirement:

* The Program Name must exactly
match the corresponding Program
Name used in the Measure Inputs
tab.

* Consistent naming ensures that
results aggregate correctly across
measure, program, and portfolio
levels.

MStep1. Enter program-wide data

Program Admin Costs Program Utility Incentive

Program Performance Incentive

Program Federal

Ell Program Name |§il Program Year E($) ¢ B3 to Utility ($) B Incentive ($)

4 ResHVAC 2026 $ 301.31 $ 228.88 $ 51.11 $ 102.33
5 ResHVAC 2027 $ 403.09 $ 306.67 $ 84.90

5 Comm Lighting 2025 $ 1,011.98 §$ 3,004.89 §$ 905.42 $ 705.34

- o v w

Lo A W

> Program Inputs Define Load Shape Names

Electric Load Shapes

_|_



Step 2: Prepare Inputs: Program File - Measure input

Use the Measure Inputs tab to enter all
measure-level information required for
the analysis.

Each row represents a single measure
included in a program.

Step2. Input measure-specific data

Required Labels Custom Labels Details

. Avoided Cost
Req ul red measure in p UtS Inc lu de Unique ID Program Name Labell Label2 Label 3 Label4 Label5 Measure ID Project ID Measure Name vnsu:s“n Start Year Start Quarter
* Measure name and unique ID = - = = = = = = B = B = B
* Effe Ctlve U Sefu '- Llfe (E U L) 1 Heat Pump HVAC Residential Unitary HVAC Electrificat North Bramble 2026 3
. N et-to _G ross (NTG) rat| 0 2 Heat Pump HVAC Residential Unitary HVAC Electrificat South Junction 2027 2
. . . . . 3 Heat Pump HVAC Residential Unitary HVAC Electrificat North Bramble 2025 1
* Participation orinstallation
N 4 Heat Pump HVAC Residential Unitary HVAC Electrificat South Junction 2025 4
q u a ntlty 5 Heat Pump HVAC Residential Unitary HVAC Electrificat South Junction 2025 2
M Sta rt yea ran d d ISCOU nt rate 6 Heat Pump HVAC Residential Mini Split HVAC Electrificat South Junction 2025 4
° H ost customer |m pacts’ su Ch as: 7 Heat Pump HVAC Residential Mini Split HVAC Electrificat South Junction 2025 1
. Incremental costs 8 Heat Pump HVAC Residential Mini Split HVAC Electrificat South Junction 2026 3
. Non_energy impacts (N E |S) , where 9 Heat Pump HVAC Besidential Mini Split HVAC Electrificat North Bramble 2025 4
ap p[| cable 10 Heat Pump HVAC Residential Mini Split HVAC Electrificat Seuth Junetion 2026 4
11 Cool Home Comfort Residential SEER 17 AC Efficiency North Bramble 2027 4
Data e nt ry guid ance: 12 Cool Home Comfort Residential SEER 17 AC Efficiency North Bramble 2027 2
13 Cool Home Comfort Residential SEER 17 AC Efficiency North Bramble 2025 2
® Enter one measure per row
. . 14 Cool Home Comfort Residential SEER 17 AC Efficiency South Junction 2027 1
°
ASSIg n a u nl q u e ID to eaCh 15 Cnanl Home Comfart Residential SFFR17 AC Ffficiency Snuth lunction 2026 3

measure

* Populate all relevant fields based
on program design and available
data



Step 2: Prepare Inputs: Program File - Defining Load Shapes

Use the Define Load Shape Names tab
to specify the electric and natural gas
load shapes used in the analysis.

These load shape names are later
selectedin the Measure Inputs tab.

Foreach load shape, specify:
* Adescriptive load shape name
* Whetherthe load shape

represents:

e Absolute savings (e.g., kWh or
therms), or

* % normalized profile (summing to 1)

 Ifa% normalized load shape is
used:

*  Enterthe corresponding annual
electric and/or natural gas savings in
the Measure Inputs tab

*  OpenBCA multiplies the annual
savings by the normalized profile to
calculate time-series savings

Load shape types (required granularity)
are automatically populated based on
the Configuration File settings.

Use the Update Load Shape Names
button to refresh the load shape tables
after adding or modifying names.

1 Step 3 Define Load Shape Names

2

v s W

A B

C D E

F

G H

Step 3a | Update Load Shape Names | -
Step 3b. Input electric load shapes
Step 3c. Input gas load shapes
Electric Load Shape Type: Time Series - Hourly NG Load Shape Type:

Electric Load Shapes

Custom Period

NG Load Shapes

Elec Load Shape ID - Electric Load Shape Name - Electric Load Shape Unit |8 NG Load Shape ID - Natural Gas Load Shape Name - Natural Gas Load Shape Unit %
1 Res_Cooling kWh Saved 1 Res_Lighting Interactive MMBtu Saved

f 2 Res_Heating Elec % Normalized 2 Res_Heating Gas % Normalized
[ 3 Res_Lighting % Normalized 3 C&IHVAC_NG MMBtu Saved
f 4 Res_Cooking % Normalized 4 Res_Cooking MMBtu Saved
[ 5 Res HVAC kWh Saved
" 6 Res_Insulation kWh Saved
f 7 Res_Baseline kWh Saved

> Define Load Shape Names Electric Load Shapes Natural G *= 8 <



Step 2: Prepare Inputs: Program File - Electric & NG Load Shape

Use the Electric Load Shapes and
Natural Gas Load Shapes tabsto
enter load shape values foreach load
shape defined in the Define Load
Shape Names tab.

These tabs are generated
automatically using a macro from the
Configuration File and include only
the load shapes that existed at the
time the macrowas run.

To complete load shape inputs:

« Enterloadshape values for each
defined electric and/or natural gas
load shape

* Populate values according to the
required time granularity shown
on the tab (e.g., hourly)

Adding or modifying load shapes:

* Usethe Update Load Shape
Names button to refresh the load
shape tables after adding or
modifying names, or

* Manually add a new column and
enter values

W~ 0w s W=

[ I o B T T NS TR TR Y O Y P Yy T U Y S S S Y S Sy e o e ¥
oW AW N =0 W e N R W N = O

B

Loadshape Mapping - Time

D
SeriesH

Hour Bl Res_Cooling [l Res_Electrificatioflll comm_Lightilll Comm_Refrig

ourly

8.20036E-05

1  8.35634E-05 0.000232097  5.06132E-05
2  8.80449E-05 0.000240228  5.03711E-05  7.99382E-05
3  9.08965E-05 0.000242881  4.98328E-05  7.84842E-05
4  9.29943E-05 0.000243266 4.87912E-05  7.80836E-05
5 9.43702E-05 0.000242888 4.74657E-05  7.80176E-05
6 9.21155E-05 0.000241066  4.81945E-05 0.00007863
7  8.57284E-05 0.000237751 6.67219E-05  8.00658E-05
8 7.43476E-05 0.000226688 0.000116819  8.20911E-05
9 5.76178E-05 0.00019542 0.000139912  8.47604E-05
10  4.23333E-05 0.000153735 0.000149902  8.84834E-05
11 3.13893E-05 0.000120278 0.000154446  9.20532E-05
12 2.63201E-05 9.87272E-05 0.000156777  9.51404E-05
13  2.78301E-05 8.55388E-05 0.000147024  9.78549E-05
14  3.20135E-05 7.30935E-05 0.000154405 0.000100399
15 3.51824E-05 5.9146E-05 0.000158411  0.000102258
16  3.39866E-05 5.96297E-05 0.000157947  0.000103259
17 2.87889E-05 8.40439E-05 0.000151155  0.000102616
18  2.79463E-05 0.000116682 0.000136387  0.000100468
19 3.03023E-05 0.000141911  0.000103418  9.79256E-05
20  3.44639E-05 0.000158183  9.48727E-05  0.000095337
21  3.95082E-05 0.000167616  7.52317E-05  9.28191E-05
22 4.70203E-05 0.000177305 6.85061E-05  0.000089977
23  0.000057873 0.000194945 5.68259E-05  8.68994E-05
24  7.05184E-05 0.000212958 5.61125E-05  8.42792E-05

Define Load Shape Names

AESUIGECENEE  Natural Gas Load Shapes



Step 3: Run OpenBCA - Upload Input Files

Once all Configuration and Program

Input files have been completed, return

to the OpenBCA Application Home « & Upload Data&Run Model @ Insights & Analysis
Page to upload the input files.

rces
To upload input files: 5 —
D ) S NASEO= N
. . “’pen BERKELEY LAB Na tion of /ICF
* Select Browse Files and choose the ractice State Eneray Official
completed:
. OpenBCA Configuration File
. OpenBCA Program Input File Welcome tO the Open BCA
* Click Upload Selected Files to load The OpenBCA software executes Jurisdiction Specific Tests developed under National Standard Practice Manual guidance.
the files into the application.
. Runti h di i
« Afterthe files are successfully i s
uploaded, proceed to Validate Upload Input Files Run Validations
Input Files before running the
mlzdel g Upload Program Input and Configuration files: ® Using Database: \output\openbca_input_validation.db

Drag and drop files here

) Browse files Validate Input Files
Limit 200MB per file « XLSM

I, New uploads will overwrite existing files.

Important note:

Uploaded files must retain their original

filenames (OpenBCA

COI’]fIgU rat'on.Xlsm & OPen BCA Saved: openBCA_Program_Input.xlsm
Program Input.xlsm) and structure for
Open BCA tO reCOgniZG and pI’OCGSS SavediOpenBCA_ConﬁgurationAxlsm

them correctly.



Step 3: Run OpenBCA - Validate Input Files

Once the Configuration File and

Program Input File have been uploaded

to the OpenBCA application, use the # Upload Data&RunModel & Insights & Analysis
Validate Input Files function to check

that inputs are complete and internally

consistent.
e ||||
During validation, OpenBCA checks Jpen J———
for:
e Completion of required global and
row-level parameters Welcome to the Open BCA

* Useofunique IDs across programs
and measures

e Correct mapping between load >
shapes and measures

Runtime path diagnostics

NASEO= Az

The OpenBCA software executes Jurisdiction Specific Tests developed under National Standard Practice Manual guidance.

* Consistency between avoided cost Upload Input Files Run Validations
data and load shape granularity
Upload Program Input and Configuration files: ® Using Database: \output\openbca_input_validation.db
idati i ifi D d drop files h
If validation errors.are |dent'|f|ed, rgturn _ra_gf:\fl rOP _l es. ere Browse files Validate Input Files
to the corresponding Excel input files, Limit 200MB per file » XLSV
correct the issues, and re-upload the 2 Row-level parameters data complete!
files before proceeding. I, New uploads will overwrite existing files.

L4 Global parameters data complete!

. P
Important note: Upload selected files E4 Unique IDs verified!

Passing validation does not run the 2 Load Shape mapping verified!

model; it confirms that inputs are ready
for execution.

L4 Agreement between avoided cost and load shape granularity verified!

Deg

R=CURVE

Exit OpenBCA



Step 3: Run OpenBCA - Run Model

After input files have been uploaded
and successfully validated, run the
OpenBCA model to generate results.

To run OpenBCA:

 Confirm thatinputfile validation
has completed without errors.

« Select RunOpenBCA to execute
the model.

During execution, OpenBCA processes
all configured value streams, program
inputs, and load shapes according to
the defined JST.

Once the model runis complete,
results are available in the Insights &
Analysis section for review and export.

Important note:

If validation errors remain, correct
them in the inputfiles, re-upload, and
re-validate before running the model.

# Upload Data & Run Model @, Insights & Analysis

Welcome to the OpenBCA

The OpenBCA software executes Jurisdiction Specific Tests developed under National Standard Practice Manual guidance.

> Runtime path diagnostics

Upload Input Files
Upload Program Input and Configuration files:

Drag and drop files here
Limit 200MB per file « XLSM

Browse files

I New uploads will overwrite existing files.

Upload selected files

Run OpenBCA Model

Run Validations

Using Database: \output\openbca_input_validation.db

Validate Input Files

4 Row-level parameters data complete!
[ Global parameters data complete!

4 Unique IDs verified!

4 Load Shape mapping verified!

2 Agreement between avoided cost and load shape granularity verified!

Deploy



Step 3: Run OpenBCA - Confirm Successful Run

After selecting Run OpenBCA, the
application displays a confirmation
message when the model run
completes successfully.

A successfulrunisindicated by:

* Aconfirmation message stating
that the OpenBCA model
completed successfully

« Alinkto proceed to the Insights &
Analysis section

Once this message appears, the model
execution is complete, and results are
ready for review.

If the model run does not complete
successfully, review the error
messages displayed by the application
and refer to the next slide for
troubleshooting guidance.

& Upload Data& Run Model @ Insights & Analysis

WFpen “ZICF

Welcome to the OpenBCA

The OpenBCA software executes Jurisdiction Specific Tests developed under National Standard Practice Manual guidance.

> Runtime path diagnostics

Upload Input Files Run Validations <>
Upload Program Input and Configuration files: @ Using Database: \output\openbca_input_validation.db

Drag and drop files here

) ) Browse files Validate Input Files
Limit 200MB per file « XLSM

I, New uploads will overwrite existing files.

Upload selected files

Run OpenBCA Model

Run OpenBCA Initiating OpenBCA model run...

OpenBCA model completed successfully.

Q Go to Insights and Analysis

Deplc

IKoOLUWIKkve

Exit OpenBCA



Step 3: Run OpenBCA - Resolve Unsuccessful Run

If the OpenBCA model does not
complete successfully, the application
will display an error message indicating
that the model run failed.

When this occurs:

* Review the error message
displayed in the application.

* Returntothe Configuration File or
Program Input File to correct the
identified issue.

* Ifthe errorcannot be resolved -
download the templates from the
website and start anew.

* Re-upload the updated inputfiles
and re-run validation before
attempting to run the model again.

Error messages often indicate issues
such as missing data, inconsistent
inputs, or mismatches between value
streams, load shapes, and program
data.

Referto the previous validation step or
supporting documentation to help
diagnose and resolve errors before
re-running OpenBCA.

Run Validations

Usinngatabase: \outputhopenbca_input_validation.db

Validate Input Files

L4 Row-level parameters data complete!
L4 Global parameters data complete!
L2 Unique IDs verified!

X Load Shape mapping failed. The following load shapes were found in the measure inputs but not in
the electric and/or natural gas load shapes. Please check OpenBCA_Program_Input.xlsm and ensure all

load shapes are provided and mapped correctly.

mpact category load shape

NATURAL GAS

L4 Agreement between avoided cost and load shape granularity verified!



Step 4: Results and Outputs - Interpreting Results

After a successful model run, navigate
to the Insights & Analysis tab to review
the results of the OpenBCA
Jurisdiction-Specific Test (JST).

The Insights & Analysis section allows

usersto:

* Review summary JST metrics,
including total benefits, total costs,
net benefits, and benefit-cost ratios

* Apply filters to view results by
program, measure, avoided cost
subset, or other dimensions

* Explore and download results using
tables and visualizations to support
interpretation and comparison

All results shown in this section are
based on the inputs and assumptions
defined in Steps 1-3.

Use this page to validate results before
exporting outputs or performing further
analysis.

# Upload Data & Run Model Q) Insights & Analysis

- ASEO= AY
Jpen mg.aal o i ZICF

OpenBCA Insights and Analysis -

Explore the results of your Jurisdiction Specific Test

Universal Filters

These selections will be applied to all analyses below.

Limit Id to: Limit Program Name to: Limit Measure Name to: Limit Measure ID to:
Choose options v Choose options v Choose options v Choose options
Limit Start Year to: Limit Label 1 to:
Choose options v Choose options v
JST Metrics
Total Benefits Total Costs Net Benefits

$262,522 $255,595 $6,928

(i) Filechange. Rerun Always rerun

R=CURVE

Limit Avoided Cost Subset to:

v Choose options v

JST Ratio

1.03



Step 4: Results and Outputs - Value Stream Breakdowns

OpenBCA provides benefit and cost
breakdowns by value stream,
enabling users to understand what
drives total benefits, total costs, and
overall cost-effectiveness. Results can
be broken out and explored using filters
such as:

* Programname

* Measure name

e Measure ID

* Program startyear

* Avoided cost subset

Reviewing value stream contributions

helps users assess:

* Which value streams contribute
most significantly to total benefits
and costs

*  Whetherresults are broadly
supported or driven by a small
number of assumptions

* How sensitive results may be to
changes in specific value stream
inputs

Value stream breakdowns are a key
diagnostic tool forinterpreting results
and understanding the underlying
drivers of cost-effectiveness.

Display

‘. Figures Tables

Portfolio Analysis

Waterfall Steps

© Impact Category Value Stream

Benefit and Cost Breakdown

1751 19.7 25 1.2 0.8 0.6 0.4
1501 45.4 -15.5
1251
~
¥ 100/ 1002 .
2 -65.7
2 754
[=)
(=]
501
254
0
%o %') 4{9(‘ % ’%¢ % %,o ’9& o, % )6(‘
&, Ky . % 9 8, ) & % s, £
© Lo ¥ %, % > A % B ? %
) . "% e
) U .q,@ o,))@ J‘/// 0’5@ (\O&(
Y ) o~
Y % A,
i3 %y
¢/

Create Categories From

Measure Name Measure ID

Start Year

© Program Name
Avoided Cost Subset

Plot

‘ Benefits vs Costs JST Ratio vs Net Benefits

Benefits vs Costs by Program Name

O
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15 S
£ o
g 10-
o O
s{ © SE
le B8

(O Comm Market
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Step 4: Results and Outputs — Time and Impact Category Detail

This view allows users to explore when
benefits occur over time and how those

benefits are distributed across
individual value streams within each
impact category.

Users can examine results at different
time granularities—such as hourly,
monthly, or annual—to identify:

*  Which hours of the day or months
of the year contribute the most
benefits

* How the timing of benefits aligns
with system peaks or policy
objectives

Available time-based views are
determined by the inputs provided in
the Configuration File.

* Forexample, value streams
configured with hourly inputs can
be explored by hour of day, while
value streams with coarserinputs
are limited to monthly or annual
views.

‘\. ceme | ot
Explore Results by Impact Category and Value Stream
Impact Category
© Electric Host Customer NEIs Host Customer Reliability Natural Gas Non-System Oil Propane Societal Resilience

Aggregation

Total Electric Benefit Value Streams ($100,241)

© Hour of Day Month Year Lower granularity benefits = $65,763 ®

Electric Benefits ($k)

$25.8

Isolate Peak Period

Benefits by Hour of Day ® Savings (MWh)

1 o? ©o 50
. -
o ®
3.5 >
o

3.0 40
— ¢ Y
% 2.5 <
- * 1303
w
£ 2.0 2 $23.4
c Py L] =
@ ® =
D151 6 0¢ee® ® 12053

1.0

10 $0.7
0.5 $8.7 $7.9

0 2 4 6 8 10 12 14 16 18 20 22
Hour Of Day

B Energy Generation
B Ancillary Services
B Methane Emissions

Show Specific Value Streams:




Step 4: Results and Outputs - Summary table

The Summary Results Table
consolidates all key model outputs into
a row-by-row tabular format, providing
a comprehensive view of results across
measures, programs, and scenarios.

Each row captures collected results

such as: g Becnlis Tabl
. ummary Results Table:
* Total benefits and total costs y -9
* Electricity savings (kWh) ype rogram_name  start_year measure id measurename  project id avoided cost subset nfg  estimated useful_life unit quantity label 1 label 2  label 3  label 4 label 5 ELECTRIC Lifecycle kil
° N atu ral gas an d ot he r fu el Savings Measure 1 Res Market 2026  Unitary HVAC Electrification North Bramble 0.9 10 1 |
° Addltlonal Identlflers SUCh as Measure 11 Res Market 2027 SEER17 AC Efficiency North Bramble 0.8 12 1 4
p rogra m nam e, measure nam e, Measure 13 Res Market 2025 SEER17 AC Efficiency North Bramble 0.8 12 1
l.a be ls, Sta rt yea r, an d avo id ed C Ost Measure 15 Res Market 2026 SEER17 AC Efficiency South Junction 0.8 12 1 15
Measure 17 Res Market 2025 SEER18 AC Efficiency North Bramble 0.8 12 1 -4
subset
Measure 19 Res Market 2027 SEER18 AC Efficiency South Junction 0.8 12 1 12
. . Measure 21 Res Market 2025 SEER18 AC Efficiency South Junction 0.8 12 1
This table serves as the primary data
. Measure 23 Res Market 2026 SEER 18 AC Efficiency South Junction 0.8 12 1
export view for OpenBCA results. 8
Measure 25 Res Market 2025 SEER18 AC Efficiency North Bramble 0.8 12 1 13
Measure 27 Water Saver 2026 LowFlow Showerhead South Junction 1 12 4

Users can download the summary

table as a CSV file to:

* Perform additional calculations or
aggregations

* Integrate OpenBCA resultsinto
regulatoryfilings, dashboards, or
other workflows

Using Database: c:\Users\61027\Downloads\ OpenBCA\openbca\output\openbca.db



Additional Tips — Downloading Figures and Tables

OpenBCA allows users to easily
download data underlying figures and
tables displayed in the Insights &
Analysis section.

Key tipSZ ¥ Upload Data & Run Model '@, Insights & Analysis # Upload Data& Run Model @ Insights & Analysis
* Usethe Display toggle to switch e _
between Figures and Tables for any Portfolio Analysis : : e
. ¥ N Tables Portfolio Anal‘f5|5 Figures ahiles
VIEW. Waterfall Steps
* When VIeWIng data In ta ble format’ O Impact Category Value Stream HaterfallSteps Download as C5V
select Download as CSV to export © Impact Category ) Value Stream
Benefit and Cost Breakdown
the results. 175 197 25 12 08 06 04
. . =2
Downloaded CSV files can be used 150 s R — e R
for: o
. . 125 ' 5,380.6
¢ Additional calculations < . Non-System Mkt
*  Custom visualizations =100 : 89.6 Natural Gas $19,711.71
* Reporting and documentation 275 oo Tax Incentive §2,489.24
[}
pu rposeS 50 Host Customer NEIS 51,173.49
25 Societal Resilience £792.4%
o Propane 5611.20
Important I"IOteZ ﬁi"r %“?. 4’::-@# '64. ‘5'0‘,:’ ‘I\% '%:5& '55% '?t;}}/ %ﬂm %/ Host Customer Reliability 5350, 14
. % Jj.’i;. a 4;"7.% *1 I:‘I"I‘:F.z "qﬁ G, ? '-"'f&
Downloaded CSV files reflect the L N o %, Admin -$15,466.78
. . . . 4 g
current filters and selections applied in % %4 Measure Cost $65,706.75
b

the interface.



Additional Tips — Peak Period Selection

Users can optionally define peak
periods (by month or hour of day) to
highlight when benefits or costs occur
during selected time windows.

Peak period selection:

* Allows users tovisually isolate and
examine results during specific
hours or months

« Helpsillustrate how benefits and
costs align with system peak
periods

* Isintended for exploratory and
diagnostic purposes only

Peak period views are most useful for
understanding whenvalue is realized
and forcommunicating results related
to peak demand, system stress
periods, or policy-relevant time
windows.

Important note:

Defining peak periods does not change
any model calculations or results. It
only affects how results are displayed
infigures and tables.

& Upload Data & Run Model Q Insights & Analysis

Impact Category

© Electric Host Customer NEls

Aggregation

Host Customer Reliability

© Hourof Day Mpnth Year

Isolate Peak Period

Define Peak Months:

o

Benefits by Hour of Day

Natural Gas Non-System

Lower granularity benefits = $65,763 @

Define Peak Hours:

® Savings (Ileh)

Qo v

Benefits ($k)

o o o =
B o o5 o
)
0
°
°

o
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o
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o
o

10
Hour Of Da

° { BN ] Bl Peak Reriod 10
[ ]
[ ]

-8

r6

¢ [ ]

° -4

-2

L-O

12 4 16 18 20 22

(UMW) sBuines

0

| Propane

Societal Resilience

Peak Electric Benefit Value Streams ($4,009)

Electric Benefits ($k)

$1.26

$0.03

I Energy Generation
Utility Resilience
EEl Generation Capacity

$2.71

Deploy
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