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We want to explore two themes

Communications

The Math Problem
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It starts with the realization rate…..

4



IEPEC Long Beach 2015

It starts with the realization rate…..

42%
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“Answer to the Ultimate Question of Life, the Universe, and Everything.” – Douglas Adams, The 
Hitchhiker’s Guide to the Galaxy
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Method 1: The Big List
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More …

 There were seven pages here
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More…
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More…

9



IEPEC Long Beach 2015

Method 2: Cascaded List
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Discrepancy 

Impact

(MWh)

Program tracking savings - 100,000 

Installation rate 10% -10.0% -10,000 Number of units installed vs. tracked

Calculation adjustment 10% -9.0% -9,000 Wattage, technology, HVAC differences

Hours of adjustment 10% -8.1% -8,100 Operating hours differences

Program Evaluated Savings -27.1% 72,900

Discrepancy 

Percentage
Description

Change in 

Value
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Method 3: Proposed Method
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Discrepancy 

Category Discrepancy Sub-Category Counts Net Impact (kWh/yr)

Tracking Tracking 11 -1,288,647

Difference in cooling or heating interactivity 9 2,587,320

Difference in equipment hours of operation 7 -102,256

Inaccurate normalization to typical weather 4 -259,023

Ineligible measure 1 -341,087

Inaccurate estimation from applicant model 13 -469,945

Inaccurate pre-project characterization 5 -2,813,851

Incorrect baseline reference 2 -3,119,460

Difference in quantity installed 9 836,433

Difference in installed equipment technology 2 384,105

Difference in installed control strategy 2 132,060

Difference in cooling or heating interactivity 2 108,203

Difference in installed equipment size 3 -55,381

Difference in cooling or heating interactivity 18 5,142,293

Difference in installed equipment efficiency 13 -215,485

Difference in equipment hours of operation 57 -444,212

Difference in equipment load profile 11 -779,258

Impact on RR

Application 

review

Measure 

installation 

verification

Measure 

performance
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Method 3: Refined findings
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Discrepancy 

Category Discrepancy Sub-Category Counts Net Impact (kWh/yr)

Tracking Tracking 11 -1,288,647

Difference in cooling or heating interactivity 9 2,587,320

Difference in equipment hours of operation 7 -102,256

Inaccurate normalization to typical weather 4 -259,023

Ineligible measure 1 -341,087

Inaccurate estimation from applicant model 13 -469,945

Inaccurate pre-project characterization 5 -2,813,851

Incorrect baseline reference 2 -3,119,460

Difference in quantity installed 9 836,433

Difference in installed equipment technology 2 384,105

Difference in installed control strategy 2 132,060

Difference in cooling or heating interactivity 2 108,203

Difference in installed equipment size 3 -55,381

Difference in cooling or heating interactivity 18 5,142,293

Difference in installed equipment efficiency 13 -215,485

Difference in lead lag 17 -4,109,649

Difference in equipment hours of operation 40 3,665,437

Difference in equipment load profile 11 -779,258

Impact on RR

Application 

review

Measure 

installation 

verification

Measure 

performance
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Savings and savings discrepancies 
are interactive

 Cascading is accurate, but order dependent
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Installation rate ordered first
Discrepancy 

Impact
Discrepancy

Discrepancy 

Impact
Discrepancy

(MWh) (Pct) (MWh) (Pct)

Program tracking savings - 8,800 Program tracking savings - 8,800

Installation rate 40% 3,520 40% Hours of operation 40% 3,520 40%

Hours of operation 40% 2,112 24% Installation rate 40% 2,112 24%

Program Evaluated Savings 36% 3,168 Program Evaluated Savings 36% 3,168

Hours of operation ordered first

Discrepancy category
Discrepancy 

Percentage
Discrepancy category

Discrepancy 

Ratio
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A better way 
Independent estimates 

 Compute the impact for each factor independently
 Track the residual error
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Tracking savings 8800 Site #100

Evaluated savings 4100

Discrepancy 

category

Tracking 

value

Evaluated 

value

Parameter 

Percentage 

Impact

Independent 

Savings 

impact Residual

Installation rate 100 60 units -40% -3520 5280

Hours of operation 4000 2400 hours -40% -3520 3168

Interactivity 100% 108% Pct 8% 704 3421

Residual 679
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Aggregate site results
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