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Presentation Notes
Momentum Savings Methodology

BPA estimates Momentum Savings using the Four Question Framework. First I wanted to show the overall Momentum Savings calculation to frame the methodology.  Next I will dive into each of the four questions and how we used the four questions to estimate momentum savings for the residential HVAC market. 


WHY THESE NUMBERS ARE DRAFT

Incomplete Prevalence Installation
sales data of conversions context by
VS. upgrades home type
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Data Gaps and Future Planned Research 

Acknowledging that data gaps exist in this analysis, the research team will collect data and conduct analysis to improve the estimation of residential HVAC Momentum Savings:

Enhance sales data. To ensure that the current momentum savings results are robust and representative, fill data gaps in residential and commercial market data for 2010-present. This entails targeting distributors for which we have not received sales data from in the past and collecting data for 2010-present.

Understand prevalence of conversions vs. upgrades. Collect information to improve assumptions and fill data gaps on the breakout between HVAC conversions versus upgrades. For ASHP only.

Understand installation context by home type. Fill data gaps on installation context for residential air source heat pumps. Specifically, the breakdown of installations between single family, manufactured homes, multifamily, and small commercial establishments. For all ducted electric heating types (ASHP, eFAF, gas FAF).



QUESTION 1

What is the Market?

Newly installed ducted air source
heat pumps in single family and
manufactured homes in the
entire four state region.

=
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Question 1: What is the Market

The research team defined the market for this analysis as newly installed ducted air source heat pumps in single family and manufactured homes.

Explain upgrades v. conversions, and why it is important to also estimate the shipments of Electric FAF for this analysis. 




SAVINGS FROM THE UNIT ITSELF (AKA “BOX
SAVINGS”) ARE THE FOCUS OF THIS ANALYSIS

ASHP Conversions ASHP Upgrades
Our focus for
this analysis ‘

m CC&S and Duct Sealing = Box Savings
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Presentation Notes
According to the RTF, for ASHP upgrades, 86% of the savings are from CC&S + duct sealing. We are focusing on the “box” savings, which are savings from the units only. Those savings are represented in green in the two pie charts on this slide. 


How BIG IS the Market?

HVAC units sold per year from
2010-2014 using stock turnover
model calibrated to AHRI data.

QUESTION 2
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Question 2: How big is the market?

The research team defined the size of the market by the number of HVAC (air source heat pump) units sold per year from 2010 through 2014. The team used a stock turnover model calibrated to AHRI data to determine the overall size of the market each year. 


STOCK
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Presentation Notes
When we look at the market, we have two big categories of market data—product flow and the product stock. Flow is all the new product coming into the market. Sales data is how you track it. Stock, on the other hand, is everything that is installed. Both types of market data are important. BUT they tell you different things. Product flow tells you what is happening right now. It tells you what choices consumers are making right now. Product stock tells you what people did in the past—it is a history of all the choices ever made.

But in a dynamic market that is rapidly changing, stock is slow. It is the last thing to change. Product flow is the agent of change—it is where the change happens. In a dynamic market, you need to know where the change is happening in what consumers are buying and how they are buying. 


INSTALLED STOCK IN 2010
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As older units in the installed stock fail, they are replaced by new more efficient units. 

Each year the stock changes.

Note this is illustrative of a measure with 5 years of measure life and not HVAC specific



STOCK TURNOVER MODEL OVERVIEW

Shipments
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Shipments and stock models combine housing stock or commercial floor space with appliance saturation data and product lifetimes to generate projections of shipments and installed stock.

We do this by applying the stock saturation to the housing stock to arrive at a projection of how the stock is changing over time. 

To this we then apply a retirement function based on the average useful life of the product we’re analyzing. Basically, we’re saying that everything sold goes into service and becomes part of the stock for one lifetime, after which it is retired. 

We also model new shipments (those going to new construction or simply new installations) and how those contribute to the stock over time. 

At the end of the day, our turnover models produce three main results: stock, replacements, and new shipments. These three outputs are critical inputs to the individual momentum savings models.


KEY CONCEPT: CONVERSION VS. UPGRADE

: Electric Forced Alr Source Heat
Conversion .
Alr Furnace Pump
Alr Source Heat Alr Source Heat
Upgrade
Pump Pump
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Presentation Notes
In the residential electric HVAC market, it is important to understand the types of replacements that can occur. 

A conversion represents a home that used to have an electric force air furnace, but the owner replaces it with a heat pump once the FAF burns out (they CONVERT the unit to a different type). In the stock turnover model, conversions in any given year are determined by retirements of E-FAF.

An upgrade represents a home that used to have an older ASHP, and the owner replaces it with another ASHP (they UPGRADE to a newer ASHP, but do not change unit types). In the stock turnover model, upgrades in any given year are determined by retirements of ASHP. 

This distinction has major implications for the savings from an installed ASHP. 

Note that shipments into new construction are all (conservatively) treated as upgrades. 


KEY CONCEPT: CONVERSION VS. UPGRADE

Conversion

Upgrade

CONVERSIONS SAVE MORE

Electric Forced
Air Furnace

Air Source Heat
Pump

HSPF 7.7

Air Source Heat
Pump

HSPF 7.7

41.5% kWh
Reduction

Air Source Heat
Pump

HSPF 8.5

4.8% kWh
Reduction
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Presentation Notes
In the residential electric HVAC market, it is important to understand the types of replacements that can occur. 

A conversion represents a home that used to have an electric force air furnace, but the owner replaces it with a heat pump once the FAF burns out (they CONVERT the unit to a different type). In the stock turnover model, conversions in any given year are determined by retirements of E-FAF (see next slide).

An upgrade represents a home that used to have an older ASHP, and the owner replaces it with another ASHP (they UPGRADE to a newer ASHP, but do not change unit types). In the stock turnover model, upgrades in any given year are determined by retirements of ASHP. 

This distinction has major implications for the savings from an installed ASHP. 

Note that shipments into new construction are all (conservatively) treated as upgrades. 

This slide again shows the point that the savings from a conversion are much greater than savings from an upgrade.


Units Shipped

HVAC UNITS REPLACING ELECTRIC FURNACES
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This graph shows the output of the stock turnover model. Some forced air furnaces are replaced with the same unit type (another FAF), some are converted to gas, Both of these categories drop out of our analysis. 

For momentum savings, we are interested only in the E-FAF to ASHP conversions. This number defines the quantity of conversions in the analysis.


THE MAJORITY OF ASHP SALES ARE
INSTALLED AS UPGRADES (2014 DATA)

MANUFACTURED HOMES

SINGLE FAMILY HOMES

0% 20% 40% 60% 80% 100%

® % Conversions = % Upgrades
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On average, the breakdown between conversions and upgrades in SF homes is 15% and 85%. In MF, it is more like 50-50. These numbers are calculated by the stock turnover model and are one of the most significant sensitivities within the model because of the large difference in UEC between electric forced air furnaces and heat pumps. 

Note that all new construction installations of ASHP are counted as upgrades


QUESTION 3

What are the total
market savings?
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Question 3: What are the total market savings?

Broken down into two questions: 
- Question 3a: What was the energy use when the Power Plan was written?
- Question 3b: What was the energy use in the following years?



TOTAL
MARKET
SAVINGS

MARKET
AVERAGE
kWh

MOMENTUM
SAVINGS

TOTAL
MARKET
SAVINGS

PROGRAM
SAVINGS
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Presentation Notes
Remember, the total market savings is the market average consumption – the council baseline consumption.

Subtract program savings from total market savings and you have momentum savings. 

This section will explain how each element of the total market savings equation is calculated. 


KEY CONCEPT: UNIT ENERGY CONSUMPTION
(UEC)

CONSUMPTION
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[UNIT ENERGY CONSUMPTION

We’re going to use a transportation framework to discuss unit energy consumption. 

Unit energy consumption, or UEC, is the energy consumed by a unit at a given efficiency level in a given year. 

In our transportation example, the Hummer consumes the most energy, the pickup truck the second most, the sedan less, and the electric vehicle the least amount of energy.

In Momentum Savings analysis, we use different sources to inform our unit energy consumption. In many cases, we use Council analysis. In some cases, we need to run new simulations because we know more about the technology today than we did at the time the Council conducted its analysis. 
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[Efficiency mix – slide 2]

Efficiency mix changes over time. Customers change their preferences. Standards require upgrades to minimum efficiency levels. New, shiny objects come into the market and steal market share from existing offerings.

In our analysis, we calculate the baseline efficiency mix and the actual efficiency mix. 
The baseline efficiency mix is the distribution of sales across efficiency levels in the baseline year.
The actual efficiency mix is the distribution of sales across efficiency levels in the analysis year.

The real difference is time. We use the best sales data available to calculate both the baseline and actual efficiency mixes at the specified points in time.

The baseline efficiency mix is frozen for the entire Power Plan period. We do not expect that this baseline efficiency mix forecasts changes in market adoption in the future. For example, we use the same efficiency mix that we calculated in 2009 for 2010, 2011, 2012, and so on through 2015. That mix remains constant. 

We compare baseline to actual efficiency mix in each year. Actual efficiency mix does not change from year to year. 

EXTRA: 

Many people ask if the term “actual” is offensive because it implies that the baseline was wrong. We do not use a baseline that was intended to forecast future market adoption. The baseline is frozen at a point in time so we are expecting that the market will vary from that. The Actual Efficiency Mix represents the distribution of sales across efficiency levels that actually occurred in the analysis year. 

We use the best available data to inform the Baseline Efficiency Mix. That means that the Baseline Efficiency Mix that we use in our analysis may be different than that included in the Council Plan. 

We preserve the SPIRIT of the Plan baseline by freezing that baseline over the life of the Plan period.
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This shows the UEC by climate zone for all the units examined in the analysis. Note that the major UEC difference comes from conversion of E-FAF to ASHP. An increase in efficiency of ASHP only yields a slight decrease in energy consumption. This is why the results of the analysis are so sensitive to the number of conversions and upgrades. 


QUESTION 3a

What was the energy use when
the Power Plan was written?

Calculated baseline consumption
according to baseline efficiency
mix from the Sixth Plan

19
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Question 3a: What was the energy use when the Power Plan was written?

The research team then used SEEM Model to estimate Unit Energy Consumption and then calculated the baseline consumption according to the assumed baseline efficiency mix as documented in the Sixth Plan. 



Number of HVAC Units Sold

TOTAL UNITS SHIPPED BY EFFICIENCY LEVEL —
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This shows the actual number of units shipped in the base case. This assumes that the units shipped are not their actual efficiency, they are the efficiency mix defined by the council baseline. Note that even though the market size increases between 2010 and 2014, the proportions stay equal. 


QUESTION 3b

What was the energy use
In following years?

Calculated actual consumption using
distributor sales data representing
roughly half of the market

21
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Question 3b: What was the energy use in following years?

To estimate energy use in the years following the Sixth Power Plan, the team estimated the efficiency mix using HVAC distributor sales data.  The team collected 5 years of sales data, for 5 participating distributors. The data represents about half of total regional sales


 




RESIDENTIAL AIR SOURCE HEAT PUMP SALES
BY EFFICIENCY CATEGORY
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Question 3b: What was the energy use in following years? 

This slide shows the efficiency of residential air source heat pumps sold in the Northwest by year from 2010 to 2014.  The grayed out years represent unreliable data.



QUESTION 4

What are the
program savings?
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Question 4: What are the program savings?

Momentum Savings, by definition, exclude electricity savings achieved through efficiency programs in the region. The research team developed estimates of programmatic savings from program data provided by BPA and investor-owned utilities. This slide shows the program savings by year, broken down by BPA and IOU program savings. 
 



CALCULATING
MOMENTUM SAVINGS—

THE RESULTS (DRAFT)
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Calculating Momentum Savings – The Results  (DRAFT)

 
Momentum Savings = Total Market Savings – Program Savings



TOTAL MARKET SAVINGS FROM THE
RESIDENTIAL ASHP MARKET
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This slide shows total market savings in aMW from the residential ASHP market, broken into program savings and momentum savings. The years 2010-2012 are grayed out due to unreliable sales data during that time. 



DATA GAPS AND
FUTURE PLANNED

RESEARCH :



Enhance
sales data

Understand
prevalence
of conversions
VS. upgrades

Understand
Installation
context by
home type
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Data Gaps and Future Planned Research 

Acknowledging that data gaps exist in this analysis, the research team will collect data and conduct analysis to improve the estimation of residential HVAC Momentum Savings:

Enhance sales data. To ensure that the current momentum savings results are robust and representative, fill data gaps in residential and commercial market data for 2010-present. This entails targeting distributors for which we have not received sales data from in the past and collecting data for 2010-present.

Understand prevalence of conversions vs. upgrades. Collect information to improve assumptions and fill data gaps on the breakout between HVAC conversions versus upgrades. For ASHP only.

Understand installation context by home type. Fill data gaps on installation context for residential air source heat pumps. Specifically, the breakdown of installations between single family, manufactured homes, multifamily, and small commercial establishments. For all ducted electric heating types (ASHP, eFAF).
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