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1. Introduction

The Cost-Effectiveness Tool (the Tool) is an Excel Based tool intended to support Independent Electricity
System Operator (IESO) staff, local distribution company (LDC) staff, and other external service providers
or delivery agents to calculate resource savings, budget, and cost-effectiveness metrics for new and
existing energy conservation programs in Ontario.

The Tool’s structure, terminology, and analytic framework are based on a standard set of conservation

program design and cost-effectiveness test concepts. These concepts are discussed in detail in the IESO
Cost Effectiveness Test Guide and IESO EM&V Protocols and Requirementsl, which are available on the
IESO website. It is recommended that users review the test guide prior to designing their conservation

program and using the Tool. This User Guide should be used with V7 of the Tool.

1.1. How the Tool Supports the Conservation Program Life Cycle

The Tool was designed to support the full lifecycle of conservation programs (see Figure 1): program
design, program tracking, and program evaluation. Each is discussed in more detail in the following
sections. Prior to using the Tool in any stage of the program lifecycle, program-specific data, measure-
specific data, and other relevant data (e.g., discount rate, transmission and distribution system losses,
avoided cost, and ratepayer assumptions) need to be input into the model.

Figure 1: Conservation Program Life Cycle

Program Program
Evaluation Design

Program
Tracking

1.1.1. Program Design (Before Implementation)

The Tool is primarily a mechanism for program design and planning. Though the Tool does not guarantee actual
measure- or program-level resource savings or cost-effectiveness, it can provide a baseline to track against. In this
stage, the Tool calculates forecast (forecasts) resource savings and cost-effectiveness test metrics using program-
specific data (as input by the user), measure-specific data, and other relevant data (e.g., discount rate, transmission
and distribution system losses, avoided cost, and ratepayer assumptions).

! Integrated Electricity System Operator, Evaluation Measurement and Verification, http://www.ieso.ca/en/Sector-
Participants/Conservation-Delivery-and-Tools/Evaluation-Measurement-and-Verification
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Before using the Tool for program design purposes, users need to develop a program concept and preliminary
program design. This preliminary design should target a specific market and identify applicable measures and
measure-specific assumptions for the following:

e Number of participants
e |ncentive costs

e Net-to-gross ratios

e Program costs

All key program design elements are inputs to the Tool. All required fields need to be filled in for the tool
to work appropriately. The tool prompts the user when all the fields are not completed.

1.1.2. Program Tracking (During Implementation)
During implementation, the Tool calculates preliminary resource savings and cost—effectiveness test

metrics using program-specific data (as input by the user), measure-specific data, and other relevant data
(e.g., discount rate, transmission and distribution system losses, avoided cost and ratepayer
assumptions).

Before using the Tool for program assessment purposes, users need to prepopulate the Tool with the
programs and measures the user wants to assess. The user must have participation data by measure,
spending information by program, and any updates to initial program design concepts.

1.1.3. Program Evaluation (During/Post Implementation)
In this stage, the Tool calculates evaluated resource savings and cost-effectiveness test metrics using a

combination of program-specific data (as input by the user), measure-specific data, and other relevant
data (e.g., discount rate, transmission and distribution system losses, avoided cost and ratepayer
assumptions).

Before using the Tool for program evaluation purposes, users need to verify measure-specific
assumptions, the number of participants, actual incentive and program costs, and net-to-gross ratios.

1.2. Structure of User Guide
This rest of the User Guide is broken into three sections and three appendices:

e Section 2 introduces the modules that make up the Tool and discusses the Tool’s features that
assist users.

e Section 3 provides an overview of the Tool’s architecture and a high level description of each
module’s functionality.

e Section 4 contains step-by-step instructions on how to use the Tool, including the functions in
each module.

e Appendix A outlines the functionality within the Tool’s Calculation Engine.

e Appendix B describes the specific text fields collected to define the Measure ID and Look Up
Values.

o Appendix C shows how to import measures from older Tools, with visuals of the columns from an
older Tool and the new Tool.
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Tool Overview

1.3. Module Introduction
The Tool consists of four modules that provide different functionalities for the user.

e Program Design allows the user to select and create measures and specify program-level
information to calculate cost-effectiveness metrics.

o Results & Summaries displays the cost-effectiveness metrics in varying levels of detail for the
measures, programs, and sectors the user selected in program design.

e Additional Capabilities houses the repository worksheets that contain load profiles and
incremental costs. This module allows users to create custom load profiles and define measure-
level incremental costs and includes a supporting worksheet to integrate external cost-
effectiveness results.

e Admin Inputs allows the Tool administrators to input consistent assumptions to ensure that all
users are working with the same assumptions.

The Program Design module is the main location for user input. The Tool is prepopulated with standard
IESO measures and program archetypes. The measure is one of the Tool’s critical building blocks. It
consists of multiple components, including the program the conservation technology or project
archetype is mapped to and any related assumptions (e.g., savings, net-to-gross, incremental costs).
Section 2.1 provides a list and detailed descriptions of each component that make up a measure.

Users select existing measures or create new measures to build a portfolio of programs in the Program
Design module, adding information such as program-level budgets. The Calculation Engine is then
activated. The engine considers Admin Inputs (assumptions such as avoided costs), and the user views
results in Results & Summaries. The diagram in Figure 2 illustrates this high level process.

Figure 2: High Level Tool Overview

AdminInput
(Administrative
Input Only)
Addtionl progam Resito
© l; 1 —_— Design —_— (N gLI —_— Sum ies
paona: Lser (User Input) £YO Heser (Tool Output)
Input) Interaction)

1.4. Tool Features to Assist Users
The Tool has several features to assist users in navigating, understanding, and using the Tool. These
features include internal hyperlinks, built-in instructions, and colour coding.
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The first worksheet in the Tool is the Guide worksheet (illustrated in Figure 3). This worksheet lists each
module and the worksheets within each module. Clicking on the module or worksheet name links the
user directly to the appropriate location in the Tool.

Figure 3: Guide Worksheet

g.

BEFORE YOU BEGIN: ENABLE MAGROS WITHIN EXGEL (Option 1: Click the security warning at the top of your worksheet and click "Enabie
Confent", if this warning does not appear click "File” » "Options® » *Trust Center*> “Trust Center Settings® » *Macro Settings" and finally sefect
*Enable all macros”

IESO Integrated Cost Effectiveness Tool

Each section of the tool s grouped, linked, and colour coded for easy navigation. Simply click on the hyperlink to reach the worksheet you are looking
for. Module worksheet dividers (1., the black tabs) provide high-level instructions for that module. Some tabs are locked or hidden where standard
assumptions or key calculations are housed. Instructions are embedded throughout the Tool. Detailed instructions and procedures can be found in the
User Guide that accomoanies this Tool

Tool Structure: (click hyperlinks for easy navigation)
Program Besign

Results and Summarie
| Additional Capabilties|
i gl Modules Worksheet
are colour INEITIES EIE
coded Worksheet dirECtly linked
Permissions

am DEsian
Budget inputs

Description
of module
provided

High level function of
worksheet outlined (e.g.,

| ddtional 7 o "’g“w . . .
Capatites  Soard 5 Aorts oo o oo B user input, administrative)
IESO/Admin = . he.

Inputs. e 2 e

GHG Module

Calculation
Engine

i | Ceglized Avoided Cost Tab
e [leveized Bales Table

Users will interact with instructions, descriptions, and tips found throughout the Tool. Each worksheet
contains a high level description of its purpose, functionality, and any instructions for using it. Tips are
provided throughout the Tool in comment boxes.

The Tool is colour coded to assist the user with navigation and how to use each worksheet. The colour
codes for text and cells are specified in Figure 4 and are also found in the Guide worksheet.
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Figure 4: Tool Legend

Code Code Definition Description

These cells/columns provide the model with the parameters required to
Blue Text User input (mandatory) complete cost-effectiveness calculations. If these cells are not populated,
the model will return an error.

These cells/columns provide the model with parameters that can be

. . populated through a user input form (see Section 4.1.2). However, the
Black Text User input (optional) . ] .
user can update these cells/columns to manually override the information

provided form the input form.

. o . . These cells contain information for the user to better understand the
Italic Black Text Description or instructions . . .
procedures or purpose associated with a particular worksheet.

Black Text Calculated cell These cells/columns contain formulas essential to the calculation of the
Tool; in most cases, these cells are locked and cannot be modified by the
White Text ‘ Calculated columns user.

These instructions indicate a critical step or a common mistake that may
Red Text Caution result in an error in the Tool. Special care should be taken when
encountering these instructions.

2. Architecture Overview
This section describes each module the user may interact with. Users do not interact with the Calculation
Engine. However, it is described in Appendix A for informational purposes.

Figure 5 shows a map of the Tool’s architecture and how each module interacts with the overall Tool.

e Each coloured shape represents a worksheet in the Tool.
e The dotted gray lines indicate the boundaries of each module.
e The arrows indicate how information flows between the modules.

The figure and the Tool itself are colour coded for easy navigation and reference. Users may need to
interact with all modules in the Tool. However, specific use will depend on the type of user and
assessment being performed.
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Figure 5: Cost-Effectiveness Tool Architecture
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2.1. Program Design
The Program Design module contains three worksheets that outline the  Figure 6: Program Design Module
steps needed to design a program to assess for cost-effectiveness using the Program Design

Tool.

e The Measures worksheet is Step 1. It allows the user to review
existing measures and create custom measures.

e The Program Design worksheet is Step 2. It contains a user interface
to select the measures to assess for cost-effectiveness.

o The Budget Inputs worksheet is Step 3. It contains a dynamic user
interface to input program budgets.

The Tool is initially populated with the measures from the IESO Measures
and Assumptions List (MAL). A measure is defined more broadly than just
the conservation technology. Figure 7 describes each component that defines a measure in the Tool.
Together, these components create a unique ID for each measure.

Figure 7: Components Defining a Measure (Look Up Value)

9 | IESO Conservation and Demand Management Cost-Effectiveness Tool User Guide — Tool V7



Measure Component Component Description

Include whether a measure is an IESO standard measure or a custom measure and whether

Source
the measure represents an individual technology or a project/aggregated metric
Sect The marketplace sector in which the conservation technology will be implemented:
ector
Residential or Non-Residential
The program that the conservation technology is mapped to and delivered through—e.g.,
Program . . .
Appliance Program, Heating & Cooling Program
End-Use The high level group of technologies—e.g., lighting, HVAC

. A general description of the measure (the conservation technology offered/installed or the
Conservation Measure . K
conservation action undertaken)

L A concise description of the conservation technology or action that makes the measure easier
Measure Description K .
to identify

The base technology used to determine the amount of savings that can be achieved by
Base Measure . . .
implementing the conservation measure

The shape of the measure’s annual electricity use in terms of eight season and time-of-use
End Use Load Profile buckets, which should map to a load profile in the Formatted Load Profiles List (see Section
3.4 for more detail on the Formatted Load Profiles List worksheet)

A Dx/Tx flag specifying whether the conservation measure will be implemented by a customer
Dx or Tx Connected o e
connected to the distribution system (Dx) or the transmission system (Tx)

The Measures worksheet allows the user to review the existing measures and create any new measures
not defined in the worksheet. Once measures are populated in this worksheet, they can be used in Step
2.

The Program Design worksheet allows the user to select any combination of measures found within the
Measures worksheet to include in the program(s) that will be assessed for cost-effectiveness. At this
stage, users input program design considerations such as the program year, participation, incentives, and
any vendor performance pay. Once the measures are selected, the user can still modify these program
design considerations and view cost-effectiveness results at the measure level.

The Budget Inputs worksheet dynamically populates the sectors, programs, and program years based on
the measures selected by the user. The user can then input any program costs (i.e., not customer
incentives) that are not incurred at the measure level—for example, marketing, evaluation, or overhead
administration costs. The worksheet contains four cost categories:

e |ESO Admin Costs

e Vendor Performance Pay
e Vendor Admin Costs

e Other Program Costs

This worksheet will populate and allow users to input data for all sectors, programs, and program years
regardless of whether a program is active in a given year. The user must ensure that budgets are input
into the appropriate program year for each program.
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Once the user completes the steps in this module, the information is passed to the Calculation Engine to
calculate the cost-effectiveness metrics. Users can then view the results in the Results & Summaries
module.

2.2. Results & Summaries Figure 8: Results & Summaries Module

The Results & Summaries module contains seven worksheets Results & Summaries

that provide the cost-effectiveness results in varying levels of E

. . . . . : L CE Results | L Plan |
detail based on the inputs provided in the Program Design
module. Savings Results | Budget

. . i =
e The CE Results worksheet provides detailed cost- | summary CE Results L __—
effectiveness results by program and program year.
e The Savings Results worksheet breaks down the lifetime | Scenario Analysis

savings of the program(s) at the measure level.

e The Summary CE Results worksheet provides
consolidated program/portfolio level cost-effectiveness results.

e The Plan worksheet provides summary tables with cost-effectiveness components and savings
for the portfolio.

e The Budget worksheet provides a summary table with all cost components.

o The Detail worksheet provides summary tables with portfolio cost-effectiveness, persisting
savings, and program-level cost details.

e The Scenario Analysis worksheet provides summary plots of cost-effectiveness, energy savings,
and budget results for each scenario saved to the Scenario Log.

The CE Results worksheet breaks down the cost-effectiveness metrics— total resource cost (TRC),
SC(societal cost), program administrator cost (PAC), PC (participant cost), ratepayer impact measure
(RIM), LC (Levelized Cost)—for each program, sector, and program year. For each test, this worksheet
provides:

e Benefits

e Costs

e Net benefits

e Net benefit ratio

The programs, sectors, and program years displayed will reflect those selected by the user in the Program
Design module and the outputs from the external cost-effectiveness tools.

The Savings Results worksheet provides the total measure-level savings over the lifetime of the
conservation measure. This worksheet populates after results are calculated on the CE Results
worksheet. The savings begin in the program year specified by the user and stop at the end of the
measure’s effective useful life (EUL); the Tool accounts for any early retirement step down scenarios. The
savings are displayed as net peak demand and energy savings and gross peak demand and energy savings
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at the end user level. The worksheet also shows net peak demand and energy savings and gross peak
demand and energy savings at the generator level (i.e., including transmission and distribution losses).

The Summary CE Results worksheet provides a snapshot of the cost-effectiveness metrics, including the
TRC ratio, the PAC ratio, and the LC metric. In this worksheet, only the net benefit ratio and the LC
(S/MW-year and $/MWh) metrics are displayed.

The Plan worksheet provides three tables:

e Table 1 populates automatically and summarises the costs and benefits for the TRC, PAC, and LC
by program year and for the total portfolio (all years).

e Table 2 populates automatically and summarises the persisting net peak demand and energy
savings in the final framework year (specified on the CE Parameters worksheet).

e Table 3 populates the annual budget and energy savings for each program and an aggregate
view including all program years when the user clicks the Populate Program Rollout Schedule
button.

The Budget worksheet populates when the user clicks the Update Budget Result button. The table
summarises program and incentive costs by program and program year. This worksheet combines
measure- and program-level costs. The budget is broken down into four components:

e Incentives (Program Design worksheet)

e  Program Admin (Budget Input worksheet)

e Vendor Performance Pay (Energy) (Program Design worksheet)

e Vendor Performance Pay (Peak Demand) (Program Design worksheet)

The Detail worksheet provides three tables:

e Table 5 populates automatically and summarises the costs and benefits for the TRC, PAC, and
levelized costs at the portfolio-level for each program year.

o Table 6 populates automatically and summarises the persisting peak demand and energy savings
for each program year.

e Table 7 populates the incentive, admin, and incremental costs for each program when the user
clicks the Generate Summary of Conservation and Demand Management (CDM) Portfolio Costs
button.

2.3. Admin Inputs Module
The Admin Inputs module contains five worksheets. Only administrative
users will have access to and will be able to modify these worksheets.

s
. .. P, 3¢ Imput
e The Admin Inputs worksheet allows Tool administrators to set S e

peak demand definitions.

e The CE Parameters worksheet allows the Tool administrators to

Figure 9: Admin Inputs Module

Admin Inputs

Conversion

set standard assumptions within the Tool.

Factors

e The Avoided Cost Table worksheet contains the avoided cost
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assumptions.
e The Rates Table worksheet contains the ratepayer assumptions.
e The Conversion Factors worksheet contains assumptions associated with GHG calculations.

The Admin Inputs worksheet allows Tool administrators to set the definition of peak demand in the Tool
to either summer peak or winter peak. The peak demand definition determines the proper savings used
in the cost-effectiveness analysis. There is also an option for the administrator to specify the screen
resolution that will be compatible with the Tool.

The CE Parameters worksheet allows Tool administrators to set the standard assumptions used to
calculate cost-effectiveness results in the Tool, including:

e Discount rate

e Societal discount rate

e Inflation rate

e Baseyear

e Final framework year

e Transmission system losses

e Distribution system losses

e Non-energy benefits adder

All standard assumptions are used to calculate the lifetime benefits and costs for each measure, program,
and sector. The discount rate, societal discount rate, inflation rate, and base year are used to calculate
the results of the Tool in real dollars of the specified base year. The transmission and distribution losses
are used to determine the proper savings for the cost-effectiveness analysis.

The Avoided Cost Table and Rates Table worksheets are used to calculate certain costs and benefits.
Tool administrators input these assumptions to ensure that conservation measures are consistently
valued.

The Conversion Factors worksheet contains the assumptions used for the greenhouse gas (GHG)
emissions calculations.

Additional Capabilities

Custom Load
Profile Input

2.4. Additional Capabilities
The Additional Capabilities module consists of six worksheets. The |
worksheets within this module are only used in limited circumstances.

e The Formatted Load Profile List worksheet is a repository that
contains a critical component of the cost-effectiveness
calculations.

Formatted Incremental Costs

o The Custom Load Profile Input worksheet contains a user
interface to add custom load profiles to the Formatted Load

Custom
Incremental
Cost Input

Profile List worksheet.
o The Formatted Incremental Costs worksheet is a repository
that contains user-specified incremental costs for certain

External
Inputs
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measures. These incremental costs override the incremental costs that are specified on the
Measures worksheet.

e The Custom Incremental Cost Input worksheet contains a user interface to add measure level
incremental costs to the Formatted Incremental Costs worksheet.

e The External Inputs worksheet allows users to add cost-effectiveness data from other tools.

e The Scenario Log worksheet stores cost effectiveness, savings, and budget results for runs of the
CE Tool that are saved by the user.

The Formatted Load Profile List worksheet contains the load profiles used in the measure definitions.
The Tool is prepopulated with a standard list of Residential and Commercial/Non-Residential load
profiles. These load profiles are used to calculate the peak demand savings for custom measures and to
divide the annual kilowatt-hour savings into eight season and time-of-use buckets to develop the avoided
supply cost component used in several cost-effectiveness tests. A load profile cannot be referenced in the
Measures worksheet or used to create a custom measure unless it is in the Formatted Load Profile List.
One of the Tool’s administrative functions is maintaining the integrity of the Formatted Load Profile List
worksheet.

The Custom Load Profile Input worksheet contains the user interface to add new load profiles to the
Formatted Load Profile List. Users can add load profiles using two methods:

1. Hourly Method: Load profiles are generated from 8,760 (hourly) load information for a desired
custom load profile.

2. Seasonal Method: Load profiles are populated using an eight season and time-of-use breakdown
of electricity use for a desired custom load profile. Users must know the peak demand metrics to
use this method.

The Formatted Incremental Costs worksheet contains the user-defined incremental costs used in
measure definitions. These incremental costs are used to calculate costs in certain cost effectiveness
tests. Incremental costs can be added to the Formatted Incremental Costs list using the Custom
Incremental Cost Input worksheet.

The Custom Incremental Cost Input worksheet contains the user interface to add a new incremental cost
to the Formatted Incremental Costs list. Users can define simple incremental costs or life cycle
incremental costs based on the project type of the measure in question.The External Inputs worksheet
allows users to input cost-effectiveness data from an alternate source to integrate into the Results &
Summaries worksheets. Users must ensure that the assumptions used are aligned with the Tool (e.g.,
base year, inflation rate, losses, etc.).

The Scenario Log worksheet stores cost effectiveness, savings, and budget results for runs of the CE Tool
that are saved by the user by selecting the “Save Results to Scenario Log” button on the CE Results
worksheet. The Scenario Analysis worksheet references the data on the Scenario Log worksheet to
populate various plots of key metrics.
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3. Step-by-Step Instructions for Using the Tool
This section provides detailed descriptions of each user interface worksheet and step-by-step instructions
for the processes within each worksheet by worksheet name.

The Tool is designed using Visual Basic for Applications (VBA). It is critical that the user “Enable Macros”

Tool Tip: To enable macros in Excel: select “File” then “Options” then “Trust Center” then “Trust
Center Settings” then “Macro Settings,” finally select “Enable all macros.” You may need to re-open
the file for these changes to take effect. Alternately, a security warning may appear at the top of your
worksheet; if this is the case, click “Enable Content.”

in Excel before beginning.

3.1. Program Design Module

3.1.1. Measures Worksheet
The Measures worksheet contains all measures available for program design. The Tool is prepopulated

with measures from IESO’s MAL. Users can also add new measures directly into this worksheet using two
methods.

Adding Custom Measures - Method 1: Copy Existing Measure/Measures
1. Select any cell on one or more contiguous rows of existing measures that are similar to the
desired custom measure(s).
2. After one or more measures are selected, click the Add Custom Measure button. This will
duplicate the selected rows and place them at the bottom of the measures list. These new
measures will have a new source: CUSTOM Users can update any field, including the Source

column.
This tab contains all measures available for use in the "Program Design” werksheet. To add custom meastres, select the rows of mea.
be copied to the bottom of the sheet and the user can modify the fields of this sheet Alternately, you can simply add your measures to
Measure"to ensure no errors will occur when cost effectiveness is run. CALCULATIONS ARE SET TO "MANUAL." PLEASE CLICK F
IF YOU DO NOT VALIDATE MEASURES, TOOL ERRORS MAY OCCUR.
Add Custom Measure Delete Formatted Measure | Validate Custom Measures
dook iLeme + (select any cell on the row(s) | (Click before proceeding Dg?'gﬂ:;'z:m;:;sﬁt
I you would like to duplicate) you would like to delete) with Program Design)
P 0 0 PRO D 0 0
IESO - 2019 MAL Business High-Performance New ConstriAgribusiness DOUBLE CREEP HEAT PAD
IESO - 20719 MAL Business High-Performance Mew ConstriAgribusiness DUAL AND NATURAL EXHALIST Vi
IESO - 2019 MAL Business High-Performance New Constr|Agribusiness DUAL AND MATURAL EXHALIST VI

Figure 11: Adding a Custom Measure

3. Once the measure details have been added, click the Validate Custom Measures button to check
the custom measure data added to the worksheet. If errors are identified, a message box will

Tool Tip: When adding a new measure, select a similar measure to minimize required inputs (e.g.,
same load profile or program, etc.). It is important to make sure your new measure is unique because
the Look Up Value contains the Measure ID. A simple method to create a unique Measure ID is to add
a version number to the Measure Description field.




describe the issue and the affected cell will be selected. Required measure fields are listed in
Appendix B.

Adding Custom Measures - Method 2: Directly Input Measure(s)
1. Scroll to the bottom of the data and populate the row(s) with all required fields for the measure,

including the Measure ID field (refer to Appendix B: Mleasure ID for the details required for
the Measure ID).

2. Once all required measure details have been added, click the Validate Custom Measures button
to check the custom measure data added to the worksheet. If errors are identified, a message
box will describe the issue and the affected cell will be selected. Required measure fields are
listed in Appendix B.

Deleting Custom Measure(s)
1. Select any cell on one or more contiguous rows of the measure(s) one would like to delete
2. Click the Delete Formatted Measure button

Validating Custom Measures
To avoid Tool errors, this step is necessary before moving to the next step (Program Design worksheet).

The Validate Custom Measures button reviews all measures for issues that will result in an error in the
savings or cost-effectiveness calculations. It will complete the following actions:

e Populate the Look Up Value column

e Confirm the Look Up Value is unique for each measure (see Appendix B for more information on
how the Look Up Value is developed)

e (Calculate peak demand savings for each measure

e Confirm that critical fields are populated with numeric values

e Ensure that the EUL is greater than zero and a whole number (no decimals)

e Ensure that the End Use Load Profile is in the Formatted Load Profile List worksheet

e Confirm that net-to-gross values are reasonable (i.e., not negative and less than 3)

e Confirm that acceptable values are populated for the Weather Sensitive, Early Replacement,
Behind the Meter, and Tx/Dx fields

e Ensure that when measures are tagged as Early Replacement (Early Replacement = Yes) the
savings decline year over year and the step down year is less than the EUL but greater than the
prior step down

If errors to the criteria are identified, a message box will describe the issue and the affected cell will be
selected. The Tool will allow users to continue with an error in the cells. However, they will encounter
errors (#N/A or #REF errors) as they run the Tool.

Early Replacement Measures and Step Downs
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Sometimes measure savings are not constant throughout the EUL of a measure. Typical examples include
the following:
e Early Replacement: An existing measure is replaced with the conservation measure prior to its
end of life. This tends to result in two savings estimates:
o One from the installation year of the conservation measure until the existing equipment
end of life
o One from the existing equipment end of life until the conservation measure end of life

Tool Tip: To quickly determine the step down peak demand savings, copy the formula in column Q and
modify the first term to the column containing the energy savings for your step down. For example, for
step down 1, modify the first term in the copied formula from SO to AE.

e Step Down: A code or standard is expected to be implemented during the EUL of a measure,
modifying the baseline savings. This tends to result in two savings estimates:
o One from the installation of the conservation measure to the effective date of the code
or standard
o One from the effective date of the code or standard until the EUL of the measure
e Step Down: A measure represents an archetype project or collection of measures. This case can
vary considerably depending on the collection of measures and can include multiple reductions in
savings estimates as measures within the archetype reach the end of their EUL.

The Tool can calculate savings for measures with up to four step downs in savings (i.e., the savings are
reduced up to four times during the EUL of the measure).

1. If a measure is early replacement, the Early Replacement field must be tagged as “Yes.”
2. The fields for the appropriate number of step downs must be completed. For each step down,
the following information must be included:

a. Step Down Year #: The number of years into the measure EUL where the savings decline
(e.g., if an EUL is 10 years and the first step down in savings occurs 2 years after the
measure is implemented, the Step Down 1: Year # would be equal to 2)

b. Energy Savings (kWh): The new energy savings after the step down year has been
reached. The savings must be less than the base year savings and the prior step down
year savings.

c. Peak Demand Savings (kW): The new peak demand savings after the step down year has
been reached. The savings must be less than the base year savings and the prior step
down year savings (e.g., if the base year peak demand savings are 0.67 kW, the step
down peak demand savings must be less than 0.67 kW).

d. Natural Gas Savings (MMBtu): The new natural gas savings after the step down year has
been reached. If this value is not applicable, input 0.

e. Incremental Life Cycle Cost ($): The new incremental life cycle cost. The values will be
summed in the cost-effectiveness calculations. Do not duplicate the base measure costs
to avoid double counting the costs.

Figure 12: Early Replacement Fields
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Example: Early Replacement Measure with Four Step Downs

Figure 14 illustrates an early replacement measure with four step downs over the 10-year EUL of the
measure.

Figure 13: lllustrative Step Down Measure, Program Year = 2020

Year # Step Down Year Energy Savings Peak Demand Natural Gas Savings Incremental Life Cycle
#/EUL (kwh) Savings (kW) (MMBtu) Cost ($)

Base Year 10 10,000 0.67 0 40

1 2 8,000 0.54 0 5

2 4 6,000 0.40 0 5

3 6 4,000 0.27 0 5

4 8 2,000 0.13 0 5

Error! Reference source not found. shows the savings that would result in the Savings Results worksheet.

Figure 14: lllustrative Savings from Step Down Measure
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Water Savings Workaround

Rarely an early replacement measure will have varying water savings over the life of the measure. To
reduce calculation intensity, water savings were not included as a field for early replacement measures.
When water savings are needed for early replacement measures, the water savings in column X of the
Measures worksheet must be adjusted to reflect the lifetime value of these savings for cost-effectiveness
purposes.

To adjust, replace the water savings value in column X with the following formula (red italicized text
means the user must enter a value). This formula will provide an adjusted annual value that reflects the
change in value over the life of the measure.
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= PMT(discountRate, R[relevant row], PV (discountRate, R/relevant row], [first year water
savings]) — (PV(discountRate, AD[relevant row], [first year water savings]— [first year water
savings]*(1+discountrate) A (AD[relevant row]— R[relevant row]))))

Importing Measures from Older Tools

The Measures worksheet was adjusted in this version to enhance the functionality of the Tool. The
following instructions will guide users through the process to import measures from prior versions of the
Tool. See Appendix C for these instructions with visuals of the columns from the older Tool and the new
Tool.

Note that the instructions assume that the Measures worksheet in the older version only includes custom
measures (i.e., no MAL measures). If the MAL measures are still in the Tool, adjust which row of data to
copy first in Step 6 to whichever row the measure begins.

1. Copy cellsin columns B to O starting row 6 from the older version of the Tool and paste them
into column B at the bottom of the Measures worksheet of the new Tool.

2. If you do not want your peak demand savings calculated, copy cells P6 to P[last row of data] from
the older version of the Tool and paste them into column P of the new Tool. This will ensure all
calculations are using the peak demand savings from the prior Tool rather than the calculated
cells in the new Tool.

Note: If your End Use Load Profile, Energy Savings, and Weather Sensitive flags have not changed
and the peak demand savings are calculated correctly, after you run the validation and the peak
demand savings are calculated, columns P and Q in the new Tool should be identical to those in
the old Tool.

3. Copy cells Q6 to W[last row of data] from the older version of the Tool and paste them into
column R at the bottom of the Measures worksheet of the new Tool.

4. Copy cells AF6 to Al[last row of data] from the older version of the Tool and paste them into
column Y at the bottom of the Measures worksheet of the new Tool.

5. Copy cells X6 to X[last row of data] from the older version of the Tool and paste them into
column AC at the bottom of the Measures worksheet of the new Tool.

6. If you have an early replacement measure:

a. Copy cells Y6 to Y[last row of data] from the older version of the Tool and paste them
into column AD at the bottom of the Measures worksheet of the new Tool.

b. Copy cells AA6 to AC[last row of data] from the older version of the Tool and paste them
into column AE at the bottom of the Measures worksheet of the new Tool.

c. Copy cells AE6 to AE[last row of data] from the older version of the Tool and paste them
into column AH at the bottom of the Measures worksheet of the new Tool.

d. If there are water savings associated with an early replacement measure, update the
water savings values in column X to reflect an adjusted lifetime value. See the Water
Savings Workaround section for additional instructions.

Define Incremental Cost for Selected Measure
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The Measures worksheet contains one additional button labeled Define Incremental Cost for Selected
Measure. Pressing this button will load the incremental cost input user form, with the selected measure

prefilled in the Measure ID field. Further information about using the incremental cost input can be found
in section 3.2.3.

3.1.2. Program Design Worksheet

The Program Design worksheet allows users to select measures to include in the cost-effectiveness
assessment and to specify program design parameters such as program year, incentives, participation,
and vendor performance pay costs. This worksheet is protected (except for the columns with yellow
headings, columns J-N) to keep the formulas in the Measure CE Results and Savings Results worksheets
intact. The Measure CE Results and Savings Results worksheets provide the supporting calculations for all

Tool Tip: Compile and check all measure data for the program that will be assessed—i.e., program

year(s), incentive costs, participation (quantity), incentives, and variable program costs—to ensure all
data is consolidated and easily accessible.

cost-effectiveness and savings results in summary tables in the Tool.

To view the cost-effectiveness results in the Results & Summaries worksheets, certain buttons must be
clicked. See Section 3.4 for more information.

The Program Design worksheet contains five buttons. The first three buttons add measures to the
Program Design worksheet and populate formulas in the Measure CE Results and the Savings Results

worksheets. The remaining two buttons allow users to delete measures, deleting them from the Program
Design, Measure CE Results, and Savings Results worksheets.

Figure 15: Program Design Module Buttons

Users select the measures to model for program design, tracking and evaluation purposes. The program
year, quantity of measures, incentive and vanable program costs are selected at this stage, these three
components can be modified either within the User input form or directly in the spreadsheet. Users can
input single measures or all measures within a program.

Program Design
Module:
Measure Selection

Use butions te add and remove measures and calculale cost effectiveness at the measure level.
"Single Measure Selection” Activates the measure selection form (users quantily, program year, variable program costs and incentive costs) for one measure.
"Buik Measure Selection™ Activates the bulk measure selection and specification form for all measures within a program (users specify placeholder values for the
prograim yed, nd varia tcan er the I& 2d)
‘Delete Meas tithin the neasur remove

“Clear A Me. Button on g clé Button anfou Button Button

- 1 | |

Click jrere tobwememwosssewewd fivenest

Button
2 / | 3 1/ | 4 | | 5

e sure

single Measure Bulk'Measure
Selection Selection

Select All Clear All ‘
Measures Measures ‘

Each button is described below. More detailed instructions are provided for the Single Measure Selection
and Bulk Measure Selection buttons.

e Single Measure Selection: Activates a user form to add select measures and specify the program
year, participation (quantity), and costs (incentive and vendor performance pay). Once the user

clicks the Add button in the form, the measure is added to the table from column B to column BG
in the Program Design worksheet.
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Bulk Measure Selection: Activates a user form to add all measures from a particular program.
Once the user selects Add All Measures button, the measures are added in the table from the
table in column B to column BG in the Measures worksheet. In this case, the program year,
participation, and costs are modified directly in the spreadsheet in columns J-O.

Select All Measures: Imports all measures populated in the Measures worksheet. The program
year, participation, and costs are modified directly in the spreadsheet in columns J-O. Depending
on the number of measures, this process can be time-consuming.

Delete Measure(s): Deletes a measure(s) if the user selects any cell(s) from column B to column
AV in the Program Design worksheet within the row of the measure to be deleted.

Clear All Measures: Clears the table in columns B-BG.

Tool Tip: The user form does not close after each measure is selected. When filling out the Program
Design module, the user can input measures for multiple program years one after another by selecting
the measure and adding one program year, modifying the program year (and quantity and incentive if
applicable), and adding the measure again.

Single Measure Selection
The Single Measure Selection form (shown in Figure 16) is launched by clicking the Single Measure

Selection button. This form allows the user to select a single measure to add to the cost-effectiveness

analysis. To fill out the form:

1.

4.

Select the measure specifications in each dropdown. As each dropdown is selected, the options
in the next dropdown will filter accordingly. For example, if a user selects Residential, only
residential programs will appear as options to select.

Select Tx or Dx for the transmission (Tx)- or distribution (Dx)-connected selection. This field only
presents both options when a measure is specified as both Tx- and Dx-connected in the measure
list.

Input additional program information:

e Program year: Specify the year the program will begin to deliver savings.

e Quantity (participation): Specify the quantity of measures implemented. Note that the
participation metric may be different for different measures (e.g., no. of projects, no. of
units, etc.)

e Incentive level: Specify the incentive level for the measure selected.

¢ Incentive structure: Specify the structure of the incentive as S/unit, $/kW, or $/kWh.

o Vendor performance pay: Specify any costs attributed to paying vendors based on
measure performance. There is one field to input dollars per kWh of energy savings and
one field for dollars per kW of peak demand savings. .

Click Add Measure button (green) to include the measure in the cost-effectiveness analysis.

21 | IESO Conservation and Demand Management Cost-Effectiveness Tool User Guide — Tool V7




Figure 16: Single Measure Selection — Blank Form

Program Design Module: Measure Selection

Source:

Sector:

Program:

End Use:

Conservation Measure:

Measure Description:

Base Measure:

Load Profile:

Tx or Dx Connected:

Program Year: I Quantity (# units): I

Incentive: I Incentive Structure: I vl

Vendor Performance I Wendor Performance I
Pay (S/kWh): Pay (&/kWw):

Lod Ll Lo Lo L

Figure 17: Single Measure Selection — Example Completed Form

Program Design Module: Measure Selection

Source:

Sectar:

Program:

End Use:

Conservation Measure:

Measure Description:

Base Measure:

Load Profile:

Tx or Dx Connected:

I IESO - 2019 M# 'I

Business

Lef Lo

High-Performance New Construction (HPMC)

Agribusiness

Up to 200 Watt maximum

2 - 175 W Heat Lamps

!
!
!
I DOUBLE CREEP HEAT PAD
|
|
I PSP-Business-Commercial-Double_Creep_Pad

Dx -

Program Year: 2019

Quantity (# units): I 300
Incentive: I 100 Incentive Structure: I &funit vI

Vender Performance I 0.10 Vendor Performance I )
Pay (&kwWh): Pay (SkW):

Lol Lef Lef Le] Lo
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Bulk Measure Selection

The Bulk Measure Selection form (seen in Figure 18) is launched by clicking the Bulk Measure Selection
button. This form allows the user to add all measures mapped to a particular program into the Measures
worksheet.

1. Select the measure specifications in each dropdown. As each dropdown is selected, the options
in the next dropdown will filter accordingly. For example, if a user selects Residential, only
residential programs will appear as options to select.

2. Specify the program year (the year the program will begin to deliver savings).

Choose to enter placeholder values for the quantity (participation), incentives, and vendor
performance pay.

4. Click Add All Measures in the Selected Program button (green) to add all measures.

Figure 18: Bulk Measure Selection — Blank Form

Viodule: Bulk Measure Selection =]
Bulk Measure Selection Option
Source: -
Sector: ‘ J
Program: ‘ J
Dx or Tx Connected:
Program Year:

Optional Placeholder Information

. -
Incentive:

Vendor Performance
Incentive ($/kwWh):

vendor Performance

Incentive ($/kW): Q

Figure 19: Bulk Measure Selection — Example Completed Form

Vodule: Bulk Measure Selection |?|
Bulk Measure Selection Option
Source: IESO -2019MAL -
Sector: | Business j
Program: | Retrofit j
Dix or Tx Connected: Dx -
Program Year: 2018

Optional Placeholder Information

Quantity { units): 400

Incentive: 250

T e

Incentive Structure:

Vendor Performance
Incentive (§/kwh):

Vendor Performance
Incentive (§/kw):
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Select All Measures

If a user would like to import all measures from the Measures worksheet into the Program Design
worksheet, they must click the Select All Measures button. Note: it will take some time for this to finish.
After the import finishes, the user must input the program years, quantities, and other relevant

information into the Program Design worksheet. This button must be clicked multiple times for multiple
program years.

3.1.3. Budget Inputs Worksheet
The Budget Inputs worksheet allows users to input costs for each program and program year specified.

The cost-effectiveness results will not populate if this worksheet has not been run (Update Program
Budget button clicked).

Tool Tip: Compile and check all program cost data associated with the measures and programs that
will be assessed using the Tool. Ensure all data is consolidated and easily accessible. Understand
where costs are reflected to avoid double counting.

The Budget Inputs worksheet contains two buttons:

1. Update Program Budget: Populates a table containing the sectors, programs, and program years

specified by the user with four different cost types. This button must be clicked for the Results
Module to function properly.

2. Delete Budget: Clears the sheet.

This worksheet allows users to input the costs not provided at the measure level—e.g., program
evaluations, sector-level marketing, etc. Once the Single or Bulk Measure Selection form is complete, the
sector, programs, and program year input will appear in the Budget Inputs worksheet.

Figure 20: Program Budget Worksheet

Users can input program budgets by sector, program or portfolio by year, where applicable.
(T =TS N UG T The tabls below will dynamically populate based on the programs selected in the previous

Program Budget step. Costs showld be in nominal dollars and should account for costs associated with the
program year, even if those costs are incurred in another calendsr year.

"Update Program Budget": will populste the table below with the selected programs. Once this button is clicked, input the

program-level bydasts,

"Delete Budgel 1ble below
7= Button | : 4

Button

Table dynamically populates

Update Program
Budget

Delete Budget ‘

PROGRAM YEAR
Total
Total | [ s -

The user must input the costs in the table in nominal dollars (the Tool will convert the costs to real

dollars). If costs are incurred outside of a program year, the user must convert the dollars to reflect
nominal amounts for a given year.
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For example, if costs for a marketing campaign are $20,000 spent in 2020 (the year before a program is
expected to begin delivering savings), these costs must be adjusted for inflation to reflect the costs in
nominal dollars for the year the program is expected to begin to deliver savings (2021). Assuming the
inflation rate is 2%, the costs for the marketing campaign input into the Tool for 2020 should be

$20,000 x (1.02)2020-2019 = $20,400. Alternatively, the user can input a 2020 program year with no savings
and populate the Tool with nominal dollars.

If the user has already started to create a portfolio by adding measures in the Program Design worksheet,
they can create a budget, populate the budget, and continue designing the portfolio. Any new programs
will be added to the Budget Inputs worksheet, and any removed programs will be removed from the
Budget Inputs worksheet. However, any costs already populated will remain in the worksheet.

3.2. Additional Capabilities Module
These inputs are optional, and a user only needs to follow these instructions if they intend to customize a
load profile, define a new incremental cost, or include external inputs.

3.2.1. External Inputs Worksheet
The External Inputs worksheet allows users to input the cost-effectiveness results from external cost-

effectiveness tools—for example, the DR Cost Effectiveness Tool or prior years’ evaluation results—to
compute combined cost-effectiveness results at the portfolio level.

Tool Tip: Complete the cost-effectiveness assessment in the external Tool for the measures and
programs that will be incorporated into the portfolio-level cost-effectiveness. Ensure assumptions are
aligned (e.g., inflation rate, discount rate, base year, etc.) and all costs are reflected.

It is important that the same parameters in the Admin Inputs module are used in an external cost-
effectiveness tool to ensure the results can be properly aggregated.

Figure 21: External Inputs Worksheet

cost effectivensss
kshest before calculsting

Clear All Inputs:

K FIRST YEAR
swcron oo PROCRAM PacomAiD ol Ul
(KWH) (EUL)

3.2.2. Custom Load Profile Input Worksheet
The Custom Load Profile Input worksheet allows users to add and manage custom load profiles.

Tool Tip: Before adding a new load profile, cross-check the load profile against the existing Formatted
Load Profile List worksheet. If the profile does not exist, ensure all data is consolidated and easily
accessible.
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The Custom Load Profile Input worksheet contains six buttons (shown in Figure 22 and Figure 23).

Figure 22: Custom Load Profile Input Buttons

Users can create new load profiles to add to the repository. If the load profile is not in the repository,

Defined inputs it cannot be used in new measure design.

Module:
Custom Load Profiles

Use the buttons to add and remove custom load profiles.
"Add CustomLoad Profile Without 8760 Data" : if 8760 data is not available, click the button to open the form and add the information, note:
energy load profile must sum to 100%

"Add Custom Load Profile with 8760 Data" : if 8760 data iz available input the information on the right hand side of this workshest according fo
the instructions, once this is complete click the button

"Add Custom Load Profiles to Formatting Load Profile List": Once all desired customn load profiles have been added, click this button fo
import them to the lookup/reference tab.

"Delete Selected Custom Load Profile": To delete a ivad profile from the table below, select any cell in the row of the measure you would like fo
delete and click th{

"Clear All Custor % this ear the!
~ 1 Buttonl 771 Button2 | Button3 ~~| Button4
Click here D see € e "Fo | list
Add Custom
Add Custom
Load Profiles To Load Profile: Clear All Custom

Formatted Load
Profile List

Seasonal Method Load Profiles

. * * =

Load Profile Source Sector Segment Load Profile Name Winter Peak wm:;;rﬂ' Winter Off Peak sup':::r

Figure 23: Custom Load Profile: Hourly Method Buttons

Sector.

Button 5 Button 6

Segment

Load Profik Name: Add Custom Load
Profile: Hourly

Clear Hourly Data

Year

Average Load (kW) .00 0.00 .00
Hourlndex | Date (MM/DDYYY) Load Profie (%) #DIVID! #DIVID! #DI0L
Hour Ending | KWh _|Winter Peak | Winter Mid-Pe|Winter Off Peak

T 7171900 B B 1

2 711900 - - w00

3 1141900 - - 0.00

" 1111300 - - 0.00

5 /11900 - - 000

& /11900 - - w00

1. Add Custom Load Profiles To Formatted Load Profile List: Transfers the custom load profiles to
the Formatted Load Profile List worksheet once all new custom load profiles have been reviewed
by the user.

2. Add Custom Load Profile: Seasonal Method: Populates the table in columns B-Q when 8,760
data is unavailable.

3. Delete Selected Custom Load Profile: Deletes a custom load profile when a user selects any cell
from column B to column Q within the row of the load profile to be deleted.

4. Clear All Custom Load Profiles: Clears the table in columns B-Q.

5. Add Custom Load Profile: Hourly Method: Calculates the load profile when 8,760 data is
available and populates the table in columns B-Q.

6. Clear Hourly Data: Clears the hourly data in the input table.

Add Custom Load Profile: Seasonal Method
The seasonal load profile method is used when a full calendar year of hourly data is not available, but the
eight season and time-of-use buckets are known.
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Click the Add Custom Load Profile: Seasonal Method button on the worksheet.

2. Input the data as specified in the form. Note that the dropdowns allow the user to select existing
values (i.e., sector, segment, load profile name) or input custom values.

3. Review the results in the main table on the left side of the worksheet once all new custom load
profiles have been input.

Figure 24: Custom Load Profile - Seasonal Method

Custom Load Profile 2 ) . )
Sector: Customer type (i.e., residential,
R | j | commercial, industrial)
Segment: | j
Segment: Further differentiates the customer
LoadEns fans | (i.e., warehouse, restaurant)
Eneray Load Profile
Winter Peak (%): l— A Load Profile Name: Descriptive name of load
rofile, will appear in dropdowns
Winter Mid-Peak (3%): P PP P
Winter Off-Peak (%%):
e ,— Energy Load Profile: Percentage of annual
’ consumption segmented by eight season and
Summer Mid-Peak (%): | time-of-use buckets, values must sum to 100
Summer Off-Peak (3):
Shoulder Mid-Peak (%):
Demand Load Profile: Percentage of annual
BB o consumption within each period for both
Demand Load Factor J standard and weather-sensitive measures
Summer Peak Demand (%&): ]
Winter Peak Demand (%): Demand Load Factor: Percentage of annual
Summer Alternative Peak Demand (%): consumption that falls within summer peak and
_ _ winter peak periods based on the definitions
e Al e s found in the IESO EM&V Protocols and
. Requirements
-

Add Custom Load Profile: Hourly Method

The hourly load profile method is used when a full calendar year of hourly data is available. This data is
used to generate a load profile that specifies consumption over eight season and time-of-use periods.

1. Click the Clear Hourly Data button on the right side of the worksheet.

2. Input the sector, segment, and load profile name of the measure into cells T2-T4 in the
worksheet. Note that the dropdowns allow users to select existing values (i.e., sector, segment,
load profile name) or input custom values.

3. Input the measure data year in cell T5 of the worksheet. The measure data year represents the
year the 8,760 data was taken from. Capturing this is important to ensure that the days are
correctly allocated to weekdays, weekends, and holidays. If a leap year is input, the Tool will
automatically adjust the hours and calculate accordingly.

4. Input the hourly kilowatt-hour data into column V of the worksheet.

5. Click the Add Custom Load Profile: Hourly Method button.
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Figure 25: Custom Load Profile - Hourly Method

Sector: Customer type (i.e., residential, commercial, industrial)

Segment: Further differentiates the customer (i.e., warehouse,
restaurant)

Sector

Segment

<; Load Profile Name: Descriptive name of load profile
|}

Add Custom Load ‘
Profilasietily
Method

Load Profi Name Year: Load data year; required to ensure season and time-of-use
periods are calculated correctly; the Tool will automatically

adjust if a leap year is selected

Clear Hourly Data

Year

Average Load (kW) 0.00 0.00 000

Load Profile (%) #IVIo #DIV/10! #DIVID!
Hour Ending | kWh _|Winter Peak | Winter Mid-Pe|Winter Off Peak

Hour Index Date (MM/DDAYYY)

1HAZ00
111900,
RAGEN)
1HAZ00
1111300
AHAS00

0.00
0.00

kWh: Hourly kWh consumption data input here

LI STRENIN

0.00
0.00

@

CHUIFS WHNT

3.2.3. Custom Incremental Cost Input Worksheet
The Custom Incremental Cost Input worksheet allows users to define new incremental costs for specified
measures.

The Custom Incremental Cost Input worksheet has four buttons (shown in Figure 26).

P e B e e Tl Users can create incremental costs to add to the repository ("Formatted ncremental Costs'). If the incremental
(e G TN O L TGl cost is not in the repository, it cannot be used in the next step in the program design module.

YT,

Input CAUTION: Ifthe measure is already in the incremental cost repository, a new incremental cost cannot be added.

Use the buttons fo add and remove incremental costs.

"Define incremental Cost'": Activates the form to input custom cost infermation and add it fo the table below (if the entire form is not visible select "small
format” in the drop down in the "ADMIN OFTIONS" tab)

"Delete Selected Incremental Cost": To delste costs in the fable below, click or highlight any cell in the row of the costs you wish fo delefe and click the
button

"Clear All Incremental Costs": Clears all incremental costs

"Add Incremental Cosis to Formatted IC List": Cnce all incremental costs are added, click this button fo add them fo the repository ("Formatied
Incremental Cost List”).

Buttonl ——»— Button2 — " Button3 >~ Button4

Click here to see existing COSTE T (e _rormattedAn cremenar Cosms TSt

Define Incremental Clear All Add Incremental Costs
Cost Incremental Costs to Formatted IC List

Figure 26: Custom Incremental Cost Worksheet

1. Define Incremental Cost: Launches user form to prompt user for inputs and define a new
incremental cost.

2. Delete Selected Incremental Cost: Deletes an incremental cost when a user selects any cell from
column B to column AL within the row of the incremental cost to be deleted.

3. Clear All Incremental Costs: Clears the table in columns B-AL.

4. Add Incremental Costs to Formatted IC List: Transfers the incremental costs to the Formatted
Incremental Costs worksheet once all new incremental costs have been reviewed by the user.

To define a new incremental cost, the following steps should be taken:
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1. Click the Define Incremental Cost button on the worksheet or navigate to the Measures
worksheet, select a cell in the row where the measure of interest is stored, and click the Define

Incremental Cost for Selected Measure button.

2. Enter the row number of the measure of interest from the Measures worksheet and click the
Select Measure button to specify the measure for which an incremental cost will be defined. Note
that this step is not necessary if the user form was activated from the Measures worksheet using
the Define Incremental Cost for Selected Measure button. The Measure ID Preview window
should be populated by the tool before continuing. Only one incremental cost can be defined for

each measure.
3. Input the data as specified in the form.

4. Review the results in the worksheet once all new incremental costs have been input.

Measure Row #: Select Measure | View Measures Tab
Measure ID Preview: ‘
Project Type: ‘ J
Calculation Method: ‘ J
. " Effideriey. IncremefTizl

Cost Categories Basele  Meaore st
Material and Installation 7
Operation

Non-electric fuels (Ratural gas, steam, cooling)

Inspections, certifications, ficencng (Bnnua()
Maintenance o—

Replacement parts for operation

Labour for periodic maintenance

(Pon-repair/emergency,)

Cost of down fime - foss of production

Net Incremental Cost:
Save Incremental Cost Calculation Clear Fields Cancel

Figure 27: Incremental Cost Calculator

If the Calculation Method is set to Lifecycle Incremental Cost, there are additional inputs that will appear

on the right side of the user form as seen in Figure 28.
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Measure Row #: 32 Select Measure | View Measures Tab

Measure ID Preview: |

Project Type: | Early Replacement j Life Cyde Costs
Caleulation Method: | Lifecycle Incremental Cost j EUL (years):
- " Effidency Incremental Frequency Incremental Life
Cost Categories Baseline Measure Costs {occurancesfyr) Cyde Costs
Material and Installation
Operation =
Nor-slectric fuels (natural gas, steam, cooling)
Inspections, certifications, fcenang (Ernual)
Maintenance
Renlscement parts for aperation
Labour for periodic maintenance
(Pon-repai/emergency)
Cost of down time - loss of production J
Differed Early
Replacement Costs:
Net Incremental Cost:
Remaining Useful Life
(years):
i X Net Lifecycle
Save Incremental Cost Calculation Clear Fields Cancel Incremental Cost:

Figure 28: Incremental Cost Calculator - Life Cycle Costs

3.3. Admin Inputs Module
ADMIN INPUTS SHOULD NOT BE MODIFIED UNLESS SPECIFIED AND APPROVED BY THE IESO.

3.3.1. CE Parameters
The CE Parameters worksheet allows administrative users to input standard assumptions into the Tool to
enhance the comparability of results.

Figure 29: CE Parameter Descriptions

Parameters Description

Base year of projections The base year selected represents the year that is used as a basis for valuing costs and
benefits. The analysis will be expressed in the base year dollars.

Discount rate The discount rate expresses the time value of money. The higher the discount rate, the
faster the dollar loses value as the delay in acquiring that dollar increases over time.

Societal discount rate Some jurisdictions will vary the discount rate according to the perspective being
evaluated. A societal discount rate is lower, reflecting the uncaptured value of CDM.

Inflation rate Since the costs and benefits associated with the implementation of CDM are assessed
over the EUL of a measure, they must be adjusted for forecast inflation.

Transmission system losses Line losses occur between energy produced at the generator and energy consumed by
the customer or end user. As a result, energy savings observed by the end user (the
customer) understate true savings observed by the generator. Transmission system
losses account for line losses experienced by transmission-connected customers and do
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Parameters

Description

Distribution system losses

not include line losses that occur from the distribution system. Distribution system
losses account for line losses experienced by distribution-connected customers and
include losses that occur between the transmission system and the customer or end
user.

Final Framework Year

The final framework year is used to specify the year for which persisting savings are
calculated and saved in Table 2 of the Plan worksheet and the Scenario Log.

Non-Energy Benefits Adder

Additional non-energy benefits specified as a percentage, with distinct values for each
sector. These factors are used to take into account additional non-energy benefits in the
TRC and SC tests. If the sector specified for the measure does not match one of the

1

sectors listed in cells E13:E19, the “General” non-energy benefits adder will be applied

to the calculations.

Figure 30: CE Parameters Worksheet

Admin Input Module:
Cost Effectiveness
Parameters

IESO/admin users can modify the assumptions used in the calculation of lifetime benefits
and costs for each measure, initiative, and program.

Input the assumptions in the yellow cells in column F.
Cost Effectiveness Parameters
Base Year of Projections: 2013
Discount Rate (real): 4.00%
Societal Discount Rate (real): 4.00%
Inflation Rate: 2.00%
Transmission System Losses: 2.50%
Distribution System Losses: 4.20%
Final Framework Year (for persisting savings): 2022
Commercial 15.00%
Consumer 15.00%
Low Income 15.00%
First Mation 15.00%
Non-Energy Benefits Adder Agricultural 15.00%
Industrial 15.00%
Institutional 15.00%
General 15.00%

3.3.2. Admin Inputs

The Tool is designed to calculate cost-effectiveness using both a winter peak demand definition and a
summer peak demand definition. Using the dropdown, users must select which peak demand definition
to use in the calculations. The default in the Tool is summer peak demand. For peak demand definitions
and policies, see the IESO EM&V Protocols and Requirements®.

2 Integrated Electricity System Operator, EM&V Protocols and Requirements, http://www.ieso.ca/-
/media/Files/IESO/Document-Library/conservation/EMV/2019/IESO-EMV-Protocols-and-Requirements-V3-

1Apr2019-vf.pdf?la=en
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The Tool also contains a Display Format option to modify the user input forms to fit varying screen
resolutions. When Small Format is selected, a scroll bar will be added to certain user forms to improve
the user experience.

Figure 31: Admin Inputs Worksheet

OPA/admin users can modify the definition of peak

demand (summer or winter} and the display format
Admin Input Module: (depending on screen resolufion)

Administrative Options

Select the peak demand definition from the drop-down in cell B5. Select the display format from the drop-down in cell
B11

CAUTION: if modifying peak demand fo winter

from summer, the avoided cost assumptions

may also need fo be modified

Summer Peak Demand Click here to go to the avoided cost assumptions worksheet

Peak Demand Savings

Definition

Nofe: "Small Format” is recommended for

Display Format o - = .
play displays with a resolution of 1024x768 or lower

Small Format

3.3.3. Rates Table
When the Rates Table worksheet is modified, the dollars must be input in real dollars (i.e., the table must

be tied to a particular dollar year). Users must specify the base year of the ratepayer assumptions
analysis year in cell F4 and then input the new values in the shaded area.

Tool Tip: The base year of the Rates Table assumptions does not need to align with the base year
specified in the Tool. The Tool will align the base years.

Figure 32: Rates Table Worksheet

PGy BN Y OPA/Admin users input the ratepayer cost
Rates Table assumptions provided by OPA

Input ratepayer assumptions by year in column D. The value in cell F4 should reflect the dollar year of the
ratepayer assumptions provided, the values used in the model are automatically converted from the year
specified in this cell ta the base year specified in the "CE Parameters” worksheet. If needed, the user can
modify the ratepayer cost analysis years in column C.
Inflation Rate: % Adjusted for inflation 2007 N
Electricity Natural Gas Water Propane Heating Oil
Vear# Year | 5007 siwn BN 0 0 B 0 0
5 .7 5 T 784
6 . T 784
7 . 7. 784
4 X 7. 784
5 T 784
7. T 784
0! T 784

3.3.4. Avoided Costs
When the Avoided Costs worksheet is modified, the dollars must be input in real dollars (i.e., the table

must be tied to a particular base dollar year). Users must specify the base year in cell C4 and input the
new values in the shaded area.

Tool Tip: The base year of the Avoided Costs assumptions does not need to align with the base year
specified in the Tool. There is a calculated table below the Avoided Costs input table that will adjust
the Avoided Costs to align with the user-specified base year.
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Figure 33: Avoided Cost Worksheet

LY IEE) OF2sadmin users input the svoided cost
EUOLENTES PETRW &5 sumptions provided by OPA

Input the svoided cost values in the yellow cells. The vaiue in ceil C4 should refiect the dollar year of the
auoided cost essumptions provided, the velues used in the model are automatically converted from the year
specified in this ozl to the base year specified in the “CE Parsmeters" workshest. Sources of the original
data are provided at the bottom of the input table.

2014 Avoided Capacity Costs (20148/kVi-yr) Avoided Natural Gas Cost (20148/MMBtu)

Avoided Energy Cost by Season and Time-of-Use Period (2014S/MWh)

Residentiall | Residential
Winter On | Winter Mid- SummerOn | Summer | Summer | Shoulder | Shoulder L c Commercial
Year & . 1
ear ear Peak peak | Vinter Off-Peak Mid-Peak | Off-Peak | Mid-Peak | Off Peak ‘Space Heating | Water Heating
1 2015 $46.53 $43.3 $38.83 5231.87 34755 $40.77 50.00 $3.83 $4.73 $8.29 $8.29 $8.29
= : 36,6 52955 4224 53584
3

333

Industrial
Process
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40.97
41.97
40.71

= 52575 77 528
4 53467 72 532.
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3.4. Results & Summaries Module
Once all other steps are complete (at a minimum, measures must be selected and inputs added to the
Budget Inputs worksheet), users can view the results.

There are three ways to view cost-effectiveness results in the Tool:

1. Detailed cost-effectiveness results at the program and portfolio level
Detailed measure-level savings calculations
Summary-level cost-effectiveness results at the program, program, and portfolio level

3.4.1. CE Results Worksheet

The detailed cost-effectiveness results can be found in the CE Results worksheet. To view the results, the
user must click the Calculate Portfolio Cost Effectiveness Results button. This button dynamically
populates the table in the worksheet with the sector, program, and program year the user selected in the
Program Design module. This button also collects the external inputs and aggregates them into the
results. The user can also clear the results from the table.

When the Save Results to Scenario Log button is clicked, the user will be prompted to enter a unique
“Scenario Name”. After a scenario name is entered, a copy of the CE Results is saved to the table on the
Scenario Log worksheet. The button will also save the Program Roll Out schedule (Table 3 of the Plan
worksheet), the program budgets from the Budget worksheet, and the persisting savings (Table 2 of the
Plan worksheet). Each of the scenarios saved using this feature will be referenced by the key metric plots
displayed on the Scenario Analysis worksheet.
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Figure 34: Detailed Cost-Effectiveness Results

Results Module: | This workshest will calculate all cost-effectivensss parameters include benefits
Initiative aggregate savings, costs, and incentives at the program/portfolio-level.
Portfolio Results | Please be patient, this process takes & moment. CALCULATIONS ARE 5ET 1T

CAUTION! Please ensure that all inputs have been popuwiated including the "Budge! input” and "D ing
- b WDl Ty 1Y
on the "Budget inpwt” tab ]

Clicking the "Calculate Porffolio Cost Effectiveness and Savings" button will also populate the "Summ

Calculate Portfolio | Clear Portfolio Cost
Cost Effectiveness Effectiveness
Results Results

Save Results to
Scenario Log

SECTOR PROGRAM

The table displays the results of each cost-effectiveness test (TRC, SC, PAC, RIM, PC, LC) and specifies the
cost and benefit components for each test.

3.4.2. Savings Results Worksheet

The detailed measure-level savings results can be found in the Savings Results worksheet. To view the
results, the user must click the Calculate Measure Savings button. This button dynamically populates the
table in the worksheet with each measure selected in the Program Design module. The user can also
clear the results from the table.

Figure 35: Detailed Measure Savings

Results Module: | This tab will calculate the lifetime savings at the measure-level. Ensure that
Measure |the worksheet is cieared (or re-run) when measures have been added or
Savings  |removed from the program design moduls

Click the buttons to popuiate or cleer the tabie below.

Calculate
Measure
Savings

Clear Measure
Savings

Distribution (Dx) o FIRST YEAR .

or "Ef:!"";'l"i' PROGRAM  PEAK DEMAND SAVINGS ENERGY Ufgﬁﬂ_“’é HET-TO-GROSS NET-TO-GROSS
Transmission oot Froject YEAR (KW SAVINGS i (ENERGY) (DEMAND)
(Tx) Connected (KWH) (YEAR]

SECTOR PROGRAM MEASURE DESCRIPTION

(TruelFalse)

The savings are displayed as net peak demand and energy savings and gross peak demand and energy
savings at the end-user level. The worksheet also shows net peak demand and energy savings and gross
peak demand and energy savings at the generator level (i.e., including transmission and distribution
losses).

3.4.3. Summary CE Results Worksheet

The summary cost-effectiveness results can be found in the Summary CE Results worksheet. The table in
this worksheet dynamically populates when the user runs the detailed cost-effectiveness. The table
displays the TRC ratio, PAC ratio, and the LC in terms of S/MW-year and $/MWh for the sectors,
programs, and program years selected in the Program Design module.
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Figure 36: Summary Cost-Effectiveness Results

This worksheet provides a summary of the cost-effectiveness ratios for the TRC and

Hozils M’;ﬁ PAC test and the levelized costs in terms of both peak demand (8/KW) and energy
summary resu (8/KWh) savings.

The table below is populated from the "Program Portfolio CE Results™ worksheet.

Program

o=l Administrator
N C
PROGRAM YEAR Resource Cost Cost [PAC)

(TRC) Ratio Ratio

SECTOR PROGRAM

3.4.4. Scenario Analysis Worksheet

Levelized Cost (LC) ($/kWh)

Levelized Cost

(LC) ($/kW)

The Scenario Analysis worksheet allows users to see comparative visuals for certain key metrics for

scenarios that are saved to the Scenario Log. This worksheet has visuals for BC ratios for the Total

Resource Cost and Program Administrator Cost tests as well as incremental and persisting savings,

average levelized cost, and anticipated annual budget. An example of the typical use case for the

Scenario Analysis worksheet is provided below:

1. The user completes the program design following the instructions laid out in this user guide.

The user generates cost effectiveness results on the CE Results worksheet and then saves the

results to the Scenario Log using the Save Results to Scenario Log button.

3. The user makes modifications to the inputs and assumptions in the program design, generates

new results on the CE results worksheet, and then saves the new results under a new scenario

name using the Save Results to the Scenario Log button.

The user iterates step number 3 as many times as desired, changing inputs and assumptions.

5. The user navigates to the Scenario Analysis worksheet, clicks the Refresh Charts button to update

the visualizations, and compares the key outputs of the scenarios created in steps 1 — 4.

Scenario Analysis Dashboard

Scenario Name 7=

BC Ratio
ZESREETET {Total Resource Cost)
Double Admin Budget q 35
. 345
Half Vendor Pay 55 e E
3 25
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25

175173 157155 s

2
L. 131m
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1
1
05 0.5
[} 4]

- 2019 2020 2021

Figure 37: Example of Scenario Analysis Dashboard

35 | IE 1es!

1081 04

2018

BC Ratio
(Program Administrator Cost)

150148

2020

2.93

1.451.43

2021

Refresh Charts

Legend

W Base Scenario
m Double Admin Budget

Half Vendor Pay



3.4.5. Plan Worksheet
This worksheet summarises the results of the portfolio in a similar format to the CDM Plan template,

allowing the user to copy and paste the results into their CDM Plan.

3.4.6. Budget Worksheet
This worksheet aggregates and summarises all costs from a nominal perspective for each program. The

budget is broken down by incentives, program administration, LDC variable costs, and central services
costs.

3.4.7. Detail Worksheet
This worksheet summarises various cost-effectiveness, savings, and budget metrics.
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Appendix A: Calculation Engine

The Calculation Engine calculates savings and cost-effectiveness at  Figure 38: Calculation Engine Module
the measure level. The user does not have access to the Calculation Engine
worksheets included in this module. However, the calculations and Levelized Rates Table

logistics are outlined for interested users.
Levelized Avoided Cost Tables

The Levelized Rates Table and Levelized Avoided Cost Tables Measure CE Results
worksheets translate the avoided cost table and rates table from

. . . . Measure-Level GHG
the Admin Inputs module into a levelized value used in the
Measure CE Results worksheet to easily compute the lifetime VEA References

benefits and costs of CDM resources.

The Measure CE Results worksheet is the main calculation worksheet supporting the cost-effectiveness
results in the Tool. The calculations in this worksheet are triggered when a measure is added to the
Program Design worksheet. The calculations use both the user inputs (e.g., measures selected, program
years, incentive levels, etc.) and the Measures worksheet assumptions (e.g., kW and kWh savings, EUL,
etc.) to calculate the cost-effectiveness at the measure level. The calculations in this worksheet reflect
measure level cost-effectiveness regardless of the quantity of measures specified in the Program Design
module. At this point, the calculation only accounts for measure-specific program costs. Other program-
and portfolio-level costs input into the Budget Inputs worksheet are not integrated into the calculations.

The Measure-Level GHG worksheet calculates the GHG metrics. The calculations in this worksheet are
triggered when a measure is added to the Program Design worksheet.

The VBA References worksheet is essential to the mechanics of the cost-effectiveness tool and provide
the equations required for the cost-effectiveness analysis.
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Appendix B: Measure IDs and Look Up Values

Measures, as defined by the Tool, are one of the Tool’s critical building blocks, and it is important that all
measures are unique. Figure 39 defines how the Look Up Value for each measure is developed within the

Tool’s logic. This information is intended to help users confirm new measures are unique.

The Tool’s logic collects portions of the text for specific fields input into the Measures worksheet and
concatenates the text into a Measure ID. Figure 39 provides the specific text fields collected to define the
Measure ID or Look Up Value.

Figure 39: Developing the Measure ID

Measure Component

Text Used for Look Up Value

Component Description

Source

LEFT = 1 character
RIGHT = 3 characters

Include whether a measure is an IESO standard measure or
a custom measure and whether the measure represents an
individual technology or a project/aggregated metric

Sector

LEFT = 10 characters

The marketplace sector in which the conservation
technology will be implemented: Residential or Non-
Residential/Commercial

Program

LEFT = 10 characters

The program that the conservation technology is mapped
to and delivered through—e.g., Appliance Program,
Heating & Cooling Program

End-Use

RIGHT = 25 characters

The high level group of technologies—e.g., lighting, HVAC

Conservation Measure

LEFT = 20 characters
RIGHT = 20 characters

A general description of the measure (the conservation
technology offered/installed or the conservation action
undertaken)

Measure Description

LEFT = 40 characters
RIGHT = 40 characters

A concise description of the conservation technology or
action that makes the measure easier to identify

Base Measure

LEFT = 10 characters
RIGHT = 10 characters

The base technology used to determine the amount of
savings that can be achieved by implementing the
conservation measure

End Use Load Profile

LEFT =1 characters
RIGHT = 25 characters

The shape of the measure’s annual electricity use in terms
of eight season and time-of-use buckets, which should map
to a load profile in the Formatted Load Profiles list

Dx or Tx Connected

LEFT =1 characters

A Dx/Tx flag specifying whether the conservation measure
will be implemented by a customer connected to the
distribution system (Dx) or the transmission system (Tx)
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Appendix C: Importing Measures from Older Tools

The instructions from Section 3.1.1 are repeated below with the columns from the older Tool (green) and the new Tool (dark blue).

1. Copy cells B6 to O[last row of data] from the older version of the Tool and paste them into column B at the bottom of the Measures
worksheet of the new Tool. Columns A-O are the same in all versions of the Tool.

Figure 40: Importing from Older Tools: Step 1, Same Columns in All Tools

A
FIRST FIRST
ASSUMED BASE CONSE YEAR YEAR
Look Up PROGR END- ANNUAL RVATIO  DEMAN ENERG
Value N AM USE OPERATING CASE N CASE D Y

HOURS N KWH  SAVING SAVING

S (KW) S (KWH)

2. If you do not want your peak demand savings calculated, copy cells P6 to P[last row of data] from the older version of the Tool and paste
them into column P of the new Tool. This will ensure all calculations are using the peak demand savings from the prior Tool rather than
the calculated cells in the new Tool. Note: If your End Use Load Profile, Energy Savings, and Weather Sensitive flags have not changed
and the peak demand savings are calculated correctly, after you run the validation and the peak demand savings are calculated, columns
P and Q in the new Tool should be identical to those in the old Tool.

3. Copy cells Q6 to W[last row of data] from the older version of the Tool and paste them into column R at the bottom of the Measures
worksheet of the new Tool.

Figure 41: Importing from Older Tools: Steps 2 and 3

FIRST YEAR
NET-TO-GROSS NET-TO-GROSS NATURAL GAS
(ENERGY) (DEMAND) SAVINGS
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PSIiﬁ/}I(N%ES'\QQ\%? USEFUL LIFE EN'?,FL;CS)EI'L'(E)AD LIFE CYCLE GROSS GROSS NA;XS{N'G(S;AS WATER
(YEAR) COST (3) (ENERGY) (DEMAND) (MMBL) SAVINGS (Litre)

SAVINGS (KW)
OVERRIDE
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4. Copy cells AF6 to Al[last row of data] from the older version of the Tool and paste them into column Y at the bottom of the Measures
worksheet of the new Tool.

5. Copy cells X6 to X[last row of data] from the older version of the Tool and paste them into column AC at the bottom of the Measures
worksheet of the new Tool.

Figure 42: Importing from Older Tools: Steps 3 and 4
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6. If you have an early replacement measure:
a. Copy cells Y6 to Y[last row of data] from the older version of the Tool and paste them into column AD at the bottom of the
Measures worksheet of the new Tool.
b. Copy cells AA6 to AC[last row of data] from the older version of the Tool and paste them into column AE at the bottom of the
Measures worksheet of the new Tool.
c. Copy cells AE6 to AE[last row of data] from the older version of the Tool and paste them into column AH at the bottom of the
Measures worksheet of the new Tool.
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Figure 43: Importing from Older Tools: Step 5
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