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Introduction

Demand-side management (DSM) initiatives have historically been seen as environmental programs
used by electric, gas, and water utilities to demonstrate good corporate citizenship. However, with
energy prices at all-time highs, infrastructure straining with utilization and age, and new, cost-effective,
and energy-efficient technologies entering the market, many utilities are taking a second look. Many
utilities now see DSM as an economic way to manage demand and reduce consumption, and thereby
offset the need for investment in supply and delivery infrastructure.

DSM economics are complex and require more involved analysis than does modeling of supply-side
investments, however. Consequently, many utilities employ specialist consultants to perform
complicated custom modeling to evaluate and justify DSM investments. Utilities also have difficulty
explaining the economics of their programs to ratepayers and regulatory bodies. Accurate modeling and
tracking tools have not been widely available off-the-shelf, until now.

CopperlLeaf ESP has been designed specifically to meet the modeling requirements of DSM. By using
ESP, utilities are better able to analyze, justify, prioritize, and manage performance of their DSM
projects and programs, using the specialized characteristics of DSM economics. The web-based
architecture allows multiple users access to a central relational database to ensure consistent use of
assumptions and algorithms. Further, the ability to internally build annual budgets and import actual
costs and performance metrics enables users to track and report on projects and programs as they
migrate through their life cycle.

Using ESP to Model DSM Programs
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complicated when incentives are used to aggressively target savings, particularly when needing to
consider factors such as the rate of natural adoption and free-ridership.

ESP was designed with these needs in mind by providing utilities with a means to develop and justify
DSM programs using sound, supportable economics. In addition, ESP helps utilities throughout the
program life-cycle by providing a single tool for planning, budgeting, and execution.

How ESP Models DSM

Figure 2. ESP’s DSM Modeling & Analysis Framework
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Figure 2 shows how ESP models DSM projects and programs for multiple “fuels” (e.g. electricity, gas,
water) using the following building blocks:

e “Devices” are end-use technologies from which DSM savings are derived. “Lump” blocks of
savings can also be modeled which are not specifically tied to individual Devices. Individual and
customer class load shapes identify fuel usage patterns before and after a DSM initiative;
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e Program cost elements include incentives, variable operational costs, and fixed program
overheads;

e ESP modeling elements called “Expenditures” and “Packages” are available to combine utility
costs and customer participation, and enable users to construct DSM programs in a variety of
structures; and

e Customer rates and marginal fuel costs are used to derive avoided costs and lost revenues for
commodity consumption and delivery.

Standard DSM economic tests are available, including utility cost test, rate impact test, participant test,

and total resource cost test. ESP allows a utility to model and prioritize its entire DSM portfolio, to
ensure investment is targeted towards the programs with highest overall value.

Devices & Customer Load-Shapes

“Devices” are end-use technologies
that are used by customers in their
homes, offices, and factories, and
that are targeted by DSM programs.
For example, common energy

Figure 3. Device Characteristics

efficient Devices promoted by DSM ) 2
programs include lighting, motors, Parent Device (Nene)
and controls. Code oFL
Name GFL
ESP allows utilities to model the DSM Component Class e ——
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the use Of a new type Of Device SUCh Savings Persistence months
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sensors into an office building. ESP
also allows utilities to model the
benefits  associated with  the
operating change or retrofit of a
legacy Device such as, for example, replacement of common household bulbs with compact fluorescent
lights.
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The potential savings from the retrofit or introduction of a Device depends on how much time that
Device is “on” and the rate at which it consumes its fuel. In turn, the cost-effectiveness of the Device
depends on its installed cost, expected life (i.e., time before replacement is required or savings stop),
and usage pattern (i.e., load shape).

As shown in Figure 3, ESP enables utilities to configure Devices using the attributes necessary to
determine DSM savings. Further, as shown in Figure 4, ESP facilitates the configuration of Device-specific
load shape for individual facilities (e.g. an industrial plant or office buildings), customers, or customer
classes.
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ESP also supports more sophisticated
levels of modeling. For example,
customers routinely replace legacy Figure 4. Device Load Shapes (by Customer Class)
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circumstances unique to a project or
program. For example, evaluation of
previous DSM programs may show that only 90% of forecast savings for a given project actually
materialize one year later. Or perhaps energy savings are dependent on ongoing maintenance or tuning
of a new technology to allow it to function at maximum efficiency, and that reduced savings are
achieved when this work is not performed. ESP offers user-configurable modeling adjustment factors to
reflect these kinds of situations.

DSM Project and Program Costs

DSM programs can take a variety of forms, and program cost is a direct result of program structure and
the nature of the offer. For example, one type of program may offer financial or non-financial incentives,
while another type may be focused on providing education through training or communication
initiatives. Implementation costs can be fixed for an entire program, or may be variable (e.g., per
participant). ESP is capable of handling all types of DSM program costs, and for all kinds of programs.

ESP models variable costs (e.g., per participant or per project) by assembling “Packages” of costs and
activities. Packages can include up-front energy and/or engineering studies to scope a given
opportunity, an incentive/grant for the technology being installed, post-project measurement and
evaluation costs to verify the savings actually achieved, and administrative costs associated with
processing the participant’s application and grant. The Devices associated with the program are also
included in the Package, to facilitate modeling of material and installation costs.

Fixed costs are assembled in “Expenditures”, which can include costs such as program management,

administration, and advertising. The number of participants is also forecast in Expenditures, which in-
turn translates variable per-unit costs into total project/program dollars.
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ESP also facilitates allocation or sharing of costs to the utility offering the program, co-funding partners
(e.g., separate gas and electricity companies jointly sponsoring a program), or a customer funding
project work beyond Device installation. Costs can be identified and allocated by organizational account
or resource code and by department. Costs can be forecast at a monthly grain over multiple years, in
both real and nominal terms, as shown in Figure 5. Data can also be imported to ESP via Excel.

Figure 5. DSM Program Cost Forecasting
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DSM Program and Expenditure Structure

DSM programs are often analyzed and delivered as part of a broader portfolio of DSM and supply-side
initiatives. To effectively model the entire supply and delivery portfolio, ESP enables users to assemble

specific projects and programs in a flexible,
n-tier structure, as shown in Figure 6.
Included in its capabilities is the modeling
of multiple alternatives for a specific
Expenditure, each with differing cost and
performance assumptions, to enable
scenario analysis and portfolio
optimization.

Within ESP, Expenditures collect the basic
information associated with a DSM project
or program, as shown in Figure 7. Basic
required information includes  the
Expenditure name, relationship to a

CopperlLeaf Technologies

Figure 6. DSM Program Task Hierarchy
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project/program, and the associated customer or customer class. Optional information can be entered
to assist in sorting and reporting, including project manager, savings category (e.g., hard-wired versus
legislation), and drivers for the project. In addition, documents can be attached, thereby providing a
single source of project information including supporting spread-sheet analysis or business case
justifications.

ESP also allows each Expenditure to be tracked according to its “stage”, from definition, through to
implementation, and finally completion. As a result, utilities are able to track their DSM programs as
they migrate through their lifecycle, which increases project management, accountability, and reporting
capabilities.

Figure 7. Expenditure General Data

Title ZZMsintestDE
Alternative Lol bt
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Description Notes

Avoided Costs & Lost Revenue Price Streams

Fundamental to DSM economic analysis are the valuation of savings and lost revenue for different
commaodities, such as electricity, gas, water, etc.. ESP is well-able to handle these factors at a monthly
and multi-year grain, from the perspectives of the utility, of participating customers, and of non-
participating ratepayers. In addition, utilities can assemble multiple Price Forecast Cases for each
commodity to enable sensitivity analysis on overall cost effectiveness and lost revenue in different
scenarios.
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ESP allows utilities to value cost savings and lost revenue for both delivery and consumption
components of a commodity. DSM can provide delivery cost savings to a utility by avoiding
distribution/transmission costs, as long as the savings occur at a time that is coincident with system or
regional peak demand. Costs and savings can both vary by month, year and region. Lost revenues
associated with delivery (i.e. monthly peak demand) can also be accommodated. ESP facilitates analysis
of these factors, as shown in Figure 8, including the effects of distribution system and inter/intra-
regional transmission system line losses.

Figure 8. Regional Coincident Peak Identification
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Figure 9. Commodity Time Period Definition
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As shown in Figure 9, savings and lost revenue from avoided commodity consumption can also be
modeled by time of day (e.g. high load hours), month, year, and region.

DSM Program Analysis & Reporting

DSM project and program analysis and reporting is a core and powerful part of ESP. Users can generate
the following kinds of reports:

¢ Cost Effectiveness

e Costs and Lost Revenues

¢ Benefits

e Greenhouse Gas Emissions
¢ Cost Roll-ups

e Critical Values

e Rate Impact
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Figure 10. DSM Cost Effectiveness Report Configuration
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customer rates. This allows users to conduct sensitivity analysis, at run-time, of the impact of different
pricing assumptions on program cost effectiveness from the perspective of the utility, ratepayers,
participants, or society on the whole. Additional sensitivity analysis can be conducted via Sensitivity
Cases on key variables such as spending or market penetration, etc. The result of the report is shown in
Figure 11. All reports are exportable to Excel.

Expenditure Filters

Figure 11. DSM Cost Effectiveness Report

Configuration
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Approve Plans and Report on Performance

Once the DSM programs have been analyzed and approved, users can create annual and multi-year
Plans for submission to the budgeting process. Recognizing that planning and budgeting are iterative
processes, Plans can be ‘frozen’ to capture a snapshot on a specific date. Plans can be modified and re-
frozen to reflect new information, with each change tracked through an audit feature. Monthly, annual
and multi-year spending and energy savings targets are fixed when a Plan is approved.

If utility spending has been identified in accordance with the organizational accounting structure,
budgets can be generated directly from within ESP and exported to Financial Systems via Excel.

During the year, or duration of a multi-year Plan, program managers will be required to report on
performance relative to Plan, both in terms of spending and the energy savings targets that were
forecast. Through integration with the corporate financial system, ESP has the capability to import
actual spending and performance results and match this data with the approved Plan. This simplifies
variance analysis and the reallocation of funds based on changing costs, results, and priorities. ESP also
has the capability to generate performance reports for management and stakeholders, as shown
through the example in Figure 12.

Figure 12. Viewing Actual Expenditure Performance
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ESP is about much more than just DSM modeling. Other features and benefits of ESP include:

Feature

Benefits

e Supply-Side Spending
Business Case Analysis
and Plan Optimization

e More optimal Plans, more closely aligned to organizational objectives

e Able to demonstrate greater transparency on decision-making

e Stores information about
the assets being managed

e Supports long-term planning by capturing asset related information
such as asset hierarchy, condition, in-service year, original cost, and
remaining life

e Common technical
platform

e Supports multiple users with concurrent access

e Provides confidence that calculation methodology and basic
assumptions are common across all projects

e Configurable permissions

e Controls access to data and functionality based on user needs

e Audit

e Tracks most system changes by date and user ID

e Advanced Expenditure
search mechanism

e Enables users to search for data via filtering against most Expenditure
attributes, as well as key letters or key words

e Architected as a .Net web-
based application

e Enables multi-user internet or intranet access, and seamless
integration to all Microsoft products (i.e., Excel, Word, Power Point,
Exchange, etc.)

e Configurable user-specific
personal preferences

e Enables users to configure reports and interface drop-down-lists in a
manner that represents their preferred view of work

e Searchable Online help

e Enables users to quickly find the steps required to complete various
tasks
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About CopperlLeaf

CopperlLeaf Technologies works with asset-intensive organizations facing the challenges of aging
infrastructure and fast-changing business environments. We help our customers re-think their approach
to capital planning, life-cycle asset planning, budgeting and demand-side management. Our Asset
Investment Planning and Management (AIPM) and DSM solutions help them integrate planning,
analysis, approval, and execution so that they can make decisions that are effective, transparent, and
focused on the long-term performance of their organizations. We offer AIPM and DSM consulting
services, including process maturity evaluations (or gap analysis) to help organizations determine where
they are today and how to evolve to gain the most benefits from a mature AIPM or DSM process and
culture. Our technology enables organizations to identify and analyze trade-offs effectively, allowing
them to achieve that elusive balance of profitability, performance, and risk, thereby optimizing the value
of their assets and programs over time.

www.copperleafgroup.com
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