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Abbreviations and Acronyms  

Acronym  Meaning 

CARB California Air Resources Board 

CPUC California Public Utilities Commission 

DEER Database for Energy Efficiency Resources 

EPA United States Environmental Protection Agency 

eTRM Electronic Technical Reference Manual 

GHG Greenhouse Gas 

GHGE Inventory Appendix B of California Facilities and 
Greenhouse Gas Emissions Inventory – High-
Global Warming Potential Stationary Source 
Refrigerant Management Program 

GWP Global Warming Potential 

HFC Hydrofluorocarbon 

HVAC Heating, Ventilation, and Air Conditioning 

IOU Investor-Owned Utility 

PG&E Pacific Gas & Electric 

RACC Refrigerant Avoided Cost Calculator 

RACC-FSC_v3.1 Tool Combined Refrigerant Avoided Cost and Fuel-
Substitution Calculators, Version 3.1 

SCE Southern California Edison 

SDG&E San Diego Gas & Electric 
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Introduction 
The research team developed this guide on behalf of the California Public Utilities Commission 
(CPUC) and CalNEXT to support the research reports on improving refrigerant charge amounts of 
residential and commercial HVAC equipment. These reports propose updates to the underlying data 
tables in the Database for Energy Efficiency Resources (DEER) and Combined Refrigerant Avoided 
Cost and Fuel-Substitution Calculators, Version 3.1 (RACC-FSC_v3.1 Tool) (collectively referred to as 
‘RACC Tools’).  
 
This supplementary guide provides stakeholders with detailed guidance on how to implement the 
recommended refrigerant charge values proposed in the RACC Tools. The reports should be 
referenced for all information not included in this guide. This guide: 

 Highlights all tabs affected by updates to refrigerant charge values 

 Identifies tables and columns requiring updates 

 Recommends updates to current RACC Tool functions 

This guide contains the updates that the research team identified from the publicly accessible 
portions of the RACC Tools. There may be hidden or non-public aspects of the RACC Tools that 
require additional modifications or different approaches, 

RACC Tool Update Guide 
This guide reviews the current RACC Tool and identifies the specific values affected by updates to 
refrigerant charge values to set a basic understanding of which tables are to be impacted by the 
research team’s study of refrigerant charge values. This guide includes figures directly sourced from 
the RACC-FSC_v3.1 Tool. Recommended equipment categories and refrigerant charge values can be 
found in Appendix A. 

This guide gives detailed overviews of individual sheets and functions within the RACC Tool including 
why and how the research team recommends they be updated. All updates should be accompanied 
by a quality review to ensure that all references to updated values are maintained. The following is a 
list of the recommended updates: 

 ‘0 Refrig Research’ sheet, columns B and C: Update equipment categories and 
corresponding common refrigerant(s) 

 ‘0 Refrig Research’ sheet, columns E and F: Update refrigerant charge values and Normunit  

 ‘1 Device Builder’ sheet, column K: Update default refrigerant charge values  

 ‘CARB_RefrigLeaks_DEER’ sheet, column B: Update equipment categories  

 ‘CARB_RefrigLeaks_DEER’ sheet, column F: Update refrigerant charge values  
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The recommended equipment categories are included in Appendix Table 1 and Table 4 . 

The recommended refrigerant charge values are included in Appendix Table 2 and Table 5. 

RACC Tool Overview 
The following sections address individual sheets in the RACC-FSC_v3.1 Tool and indicate what values 
require updates to incorporate the research team’s recommended updates. 

0 Refrig Research 
‘0 Refrig Research’ currently contains the accumulated refrigerant charge values used to set the 
referenced values called by the ‘2 RACC’ sheet. This sheet is not linked to the ‘1 Device Builder’ 
sheet since it is difficult to enforce consistent naming conventions. Figure 1 shows two columns (E 
and F) that tabulates ‘Refrigerant Charge’ and ‘NormUnit’.  

 Column B to be updated to include recommended HVAC equipment categories. 

 Column C to be updated to include recommended common refrigerant categories for the 
respective HVAC equipment types. 

 Column E to be updated to the recommended refrigerant charge values. 

 Column F to be updated to the recommended NormUnit values. 

Figure 1: Sheet ‘0 Refrig Research’ with highlighted columns B, C, E, and F that have recommended updates 
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1 Device Builder 

This sheet is used to define the equipment (device types) to be used in the ‘2 RACC’ 
sheet. Figure 2 shows relevant columns in the ‘1 Device Builder’ sheet. Column J 
references ‘CARB_Refrig_Leaks_DEER’, seen in CARB_RefrigLeaks_DEER 
The ‘CARB_RefrigLeaks_DEER’ sheet currently sources data from a DEER database table that 
contains typical refrigerant leakage rates (annual and end-of-life) by equipment type from CARB data. 
The ‘2 RACC’ sheet references this sheet to populate default refrigerant leakage values, but does not 
directly reference this sheet for refrigerant charge values. This sheet also contains 
CARB_DeviceTypes and average charge values that are referenced by the ‘0 Refrig Research’ and ‘1 
Device Builder’ sheets. Figure 3 shows the device types that are within the scope of the research 
team’s study. The research team recommends the following updates to ‘CARB_RefrigLeaks_DEER’: 

 Column B to be updated with the research team’s recommended equipment categories for 
the HVAC equipment. 

o When updating Column B, verify that leakage values are accurately assigned to new 
equipment categories. Reference Table 1 and Table 4 in the Appendix to assign 
leakage values based on existing equipment category type. Example: New equipment 
categories Residential Split AC, Residential Packaged AC and Ductless Mini Split AC 
should all contain leakage values of existing equipment category Residential Unitary 
AC. 

 Column F to be updated with the research team’s recommended refrigerant charge values 
for the respective equipment categories.  

Figure 3, to populate average charge values depending on inputs in Column H on ‘CARB_DeviceType’ 
and in column G on ‘CARB_Sector’. Column J is not referenced by the RACC but serves as a 
reference to populate Column K. No updates are required to Column J provided that the 
‘CARB_Refrig_Leaks_DEER’ sheet is updated. The internal reference should be confirmed to still be 
operational so that Column J pulls from the ‘CARB_RefrigLeaks_DEER’ sheet after all updates are 
made. 

Column K is a user-defined column with the preset values shown in Figure 2 that are referenced by 
the RACC to estimate refrigerant charge. Column K intentionally does not contain a formula to 
deduce refrigerant charge based on other entries due to difficulty in enforcing a consistent naming 
convention.  

Column K: Refrigerant charge values for relevant equipment types should be updated for existing 
devices built into the default template. Otherwise, since the values in Column K are user-defined, no 
additional updates are required.  
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Figure 2: Columns J and K from ‘1 Device Builder’ 

 

 

CARB_RefrigLeaks_DEER 
The ‘CARB_RefrigLeaks_DEER’ sheet currently sources data from a DEER database table that 
contains typical refrigerant leakage rates (annual and end-of-life) by equipment type from CARB data. 
The ‘2 RACC’ sheet references this sheet to populate default refrigerant leakage values, but does not 
directly reference this sheet for refrigerant charge values. This sheet also contains 
CARB_DeviceTypes and average charge values that are referenced by the ‘0 Refrig Research’ and ‘1 
Device Builder’ sheets. Figure 3 shows the device types that are within the scope of the research 
team’s study. The research team recommends the following updates to ‘CARB_RefrigLeaks_DEER’: 

 Column B to be updated with the research team’s recommended equipment categories for 
the HVAC equipment. 

o When updating Column B, verify that leakage values are accurately assigned to new 
equipment categories. Reference Table 1 and Table 4 in the Appendix to assign 
leakage values based on existing equipment category type. Example: New equipment 
categories Residential Split AC, Residential Packaged AC and Ductless Mini Split AC 
should all contain leakage values of existing equipment category Residential Unitary 
AC. 

 Column F to be updated with the research team’s recommended refrigerant charge values 
for the respective equipment categories.  
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Figure 3: Equipment Types and AvgCharge from ‘CARB_RefrigLeaks_DEER’ 

  

2 RACC 
The ‘2 RACC’ sheet is where users define the necessary inputs for the measure case and 
counterfactual case parameters of the activity to generate an avoided cost value.   
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Figure 4 shows the columns that populate based on Column K of the ‘1 Device Builder’ sheet. 
Columns AY through BA are for custom inputs (see Figure 6).  

No updates are required to this sheet, as it is automatically populated by other sheets and does not 
contain any static values.  
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Figure 4: Columns affected by recommended changes in ‘2 RACC’ 

 

Figure 5 shows the formulas contained in columns AV through BA in   
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Figure 4. These formulas reveal the relationship between these columns and Column K of the ‘1 
Device Builder’ sheet. 

Figure 5: Formulas for Affected Columns from ‘2 RACC’ 
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Figure 6: Descriptions of Affected Columns per CPUC’s RACC Technical Guide1 

 

Recommendations   
The research team recommends the following: 

 ‘0 Refrig Research’ sheet, columns B and C: Update equipment categories and 
corresponding common refrigerant(s).  

 ‘0 Refrig Research’ sheet, columns E and F: Update refrigerant charge values and Normunit 

 ‘1 Device Builder’ sheet, column K: Update default refrigerant charge values for default 
device type templates 

 ‘CARB_RefrigLeaks_DEER’ sheet, column B: Update equipment categories 

o Verify leakage values are accurate (see section CARB_RefrigLeaks_DEER) 

 ‘CARB_RefrigLeaks_DEER’ sheet, column F: Update refrigerant charge values 

 Conduct RACC Tool Quality Control: Check and verify modified formulas, equipment 
categories, and charge values result in changes to the results of the RACC calculations and 
do not cause unforeseen errors. 

 

 
1 California Public Utilities Commission, RACC-FSC Technical Guidance Document, April 19, 
2024, accessed May 1, 2026, https://www.cpuc.ca.gov/-/media/cpuc-
website/divisions/energy-division/documents/building-decarb/deer_supporting_files_racc-
fsc-technical-guidance-document_2024419_racc-fsc_technical_guidance.pdf. 
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Note: For values with “N/A” in the recommendation column, the research team recommends that 
the existing default charge value used in the RACC Tools remains. 

Overview 
The equipment type and refrigerant charge value updates proposed by the research team directly 
impact the following sheets: 

 ‘0 Refrig Research’ sheet columns B, C, E, and F 

 ‘CARB_RefrigLeaks_DEER’ sheet columns B and F 

Indirectly impacted sheets through references, functions, and user-inputs are: 

 ‘1 Device Builder’ sheet column J is automatically updated – verify that internal reference 
has not been broken that connects column J with CARB_RefrigLeaks_DEER. 

 ‘1 Device Builder’ sheet column K is user-defined - Refrigerant charge values for relevant 
equipment types should be updated for existing devices built into default template. 
Otherwise, since the values in Column K are user-defined, no additional updates are 
required. 

 ‘2 RACC’ sheet columns AV through BA are automatically updated 

The research team recommends updating the refrigerant charge values underlying the RACC Tools to 
match the residential HVAC equipment categories and the respective refrigerant charge values in 
Table 1 and Table 2 and commercial HVAC equipment categories and the respective refrigerant 
charge values in Table 4 and Table 5. If the CPUC decides not to update the categories for the HVAC 
equipment categories, the refrigerant charge values should be updated to reflect the values in Table 
3 and Table 6. Also, on the ‘0 Device Builder’ sheet, columns B and C need to be updated with the 
existing categories and their corresponding refrigerant(s), as not all of existing categories are listed 
on this sheet, and the information corresponding to the categories (i.e. refrigerants) currently existing 
in the list should still be checked). 

Additional Recommendations 
The research team recommends the following updates be made to improve the accuracy of avoided 
costs calculations: 

 Improve the RACC tool to consider difference in charge for different types of refrigerants. 

o The research team found that in general, there is a difference in charge values for 
each equipment type depending on the refrigerant used. Avoided cost calculations 
will improve by expanding the tool’s capability to consider different charge values for 
R-410A and R-32/R-454B since many cases will likely involve changing out legacy 
equipment with newer, low-GWP refrigerant equipment. One possible path to achieve 
this improvement is to develop a function to auto-generate EUL-IDs on the ‘1 Device 
Builder’ sheet based on tech type, device type, and refrigerant type. An individual 
EUL-ID could be used to reference the refrigerant charge value for the respective 
refrigerant used. 



  
 

Improving HVAC Refrigerant Charge Value Estimates – Supplementary Guide 11 

 Simplify references in ‘1 Device Builder’ by moving Column J to ‘0 Refrig Research’ sheet. 

o Currently, the ‘1 Device Builder’ sheet pulls from two sources: the 
‘CARB_RefrigLeaks_DEER’ and ‘0 Refrig Research’ sheets. However, ‘0 Refrig 
Research’ also references the ‘CARB_RefrigLeaks_DEER’ sheet, which may create 
circular references. The research team recommends congregating all refrigerant 
charge values and device type inputs into a single sheet, ideally the ‘0 Refrig 
Research’ sheet. Reducing the ‘1 Device Builder’ sheet’s references to only ‘0 Refrig 
Research’ opens the potential to use referencing formulas to automatically populate 
certain columns based on a single source. This would reduce human error when 
building the ‘1 Device Builder’ sheet which is the baseline reference table that drives 
RACC Tool results. 
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Appendix A 

Table 1: Recommended Residential HVAC Equipment Categories and the Related Existing Categories 

Recommended HVAC Equipment Category Existing HVAC Equipment Category 

Residential Split System AC Residential Unitary AC 

Residential Packaged AC Residential Unitary AC 

Ductless Mini Split AC Residential Unitary AC 

Window AC 
Window/Room/Wall AC and Packaged Terminal AC (PTAC) 

Units, residential 

Portable AC Portable AC 

Packaged Terminal AC (PTAC) Units 
Window/Room/Wall AC and Packaged Terminal AC (PTAC) 

Units, residential 

Residential Split System HP Residential Heat Pumps 

Residential Packaged HP Residential Heat Pumps 

Ductless Mini Split HP Residential Heat Pumps 

Packaged Terminal HP (PTHP) Units 
Window/Room/Wall AC and Packaged Terminal AC (PTAC) 

Units, residential 

Window HP 
Window/Room/Wall AC and Packaged Terminal AC (PTAC) 

Units, residential 

Portable HP 
Window/Room/Wall AC and Packaged Terminal AC (PTAC) 

Units, residential 

Dehumidifiers Dehumidifiers 

Table 2: Recommended Average Refrigerant Charge per NormUnit for Each Recommended Residential HVAC 
Equipment Category 

HVAC Equipment Category 

Recommended 
Refrigerant Charge  

per NormUunit (R-32/R-
454B)  

Recommended 
Refrigerant Charge 
per NormUnit (R-

410A) 

Existing Refrigerant 
Charge per NormUnit 

(R-410A) 

Residential Split System AC 2.11 lb/ton 2.46 lb/ton 3.20 lb/ton 

Residential Packaged AC 2.00 lb/ton 1.87 lb/ton 3.20 lb/ton 

Ductless Mini Split AC 2.50 lb/ton 2.30 lb/ton 3.20 lb/ton 

Window AC 0.87 lb/ton N/A 1.54 lb each 

Portable AC 0.96 lb/ton N/A 1.54 lb each 

Packaged Terminal AC 
(PTAC) Units 

1.47 lb/ton N/A 1.54 lb each 

Residential Split System HP 2.62 lb/ton 3.19 lb/ton 3.50 lb/ton 
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HVAC Equipment Category 

Recommended 
Refrigerant Charge  

per NormUunit (R-32/R-
454B)  

Recommended 
Refrigerant Charge 
per NormUnit (R-

410A) 

Existing Refrigerant 
Charge per NormUnit 

(R-410A) 

Residential Packaged HP 2.32 lb/ton 3.39 lb/ton 3.50 lb/ton 

Ductless Mini Split HP 2.39 lb/ton 2.45 lb/ton 3.50 lb/ton 

Packaged Terminal HP 
(PTHP) Units 

1.93 lb/ton N/A 1.54 lb each 

Window HP 2.54 lb/ton N/A 1.54 lb each 

Portable HP 0.99 lb/ton 1.41 lb/ton 1.54 lb each 

Dehumidifiers2 0.63 lb each 0.63 lb each 1.00 lb each 

Source: OEM Product Submittals.  

Table 3: Recommended Average Refrigerant Charge Size per NormUnit for Each Existing Residential HVAC 
Equipment Category 

Existing HVAC Equipment Category 
Recommended Refrigerant 

Charge per NormUnit (R-32/R-
454B) 

Recommended Refrigerant 
Charge per NormUnit (R-410A) 

Residential Unitary AC 2.11 lb/ton 2.26 lb/ton 

Residential Heat Pumps 2.50 lb/ton 3.01 lb/ton 

Window/Room/Wall AC and 
Packaged Terminal AC (PTAC) Units, 

residential 
1.20 lb/ton 1.72 lb/ton 

Portable AC 0.97 lb/ton 1.41 lb/ton 

Dehumidifiers2 0.63 lb each 0.63 lb each 

Table 4: Recommended Commercial HVAC Equipment Categories and the Related Existing Categories 

Recommended HVAC Equipment Category Existing HVAC Equipment Category 

Large Chiller [≥2,000 lbs] Large Chiller 2,000 lbs. + 

Medium Chiller [<2,000 lbs] Medium Chiller 200-2,000 lbs. 

Large Commercial Split AC 
[≥135 kBtu/h] 

Commercial Unitary AC 50-200 lbs.,  
> 135,000 BTUh 

Medium Commercial Split AC 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

 

 
2 The recommended charge values for dehumidifiers are calculated using a blended average of equipment using R-32, R-
454B, and R-410A refrigerants. These values are a calculated average of lb of refrigerant per each as dehumidifiers are 
not rated in tons. Therefore, a lb of refrigerant per ton value cannot be calculated.  
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Recommended HVAC Equipment Category Existing HVAC Equipment Category 

Small Commercial Split AC 
[≤65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

Large Commercial Packaged AC 
[≥135 kBtu/h] 

Commercial Unitary AC 50-200 lbs., > 135,000 BTUh 

Medium Commercial Packaged AC 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

Small Commercial Packaged AC 
[≤65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

Large Commercial Split HP 
[≥135 kBtu/h] 

Commercial Unitary AC 50-200 lbs., > 135,000 BTUh 

Medium Commercial Split HP 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

Small Commercial Split HP 
[≤65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

Large Commercial Packaged HP 
[≥135 kBtu/h] 

Commercial Unitary AC 50-200 lbs.,  
> 135,000 BTUh 

Medium Commercial Packaged HP 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

Small Commercial Packaged HP 
[≤65 kBtu/h] 

Commercial Unitary AC, < 50-lbs., < 135,000 BTUh 

PTAC Window/Room AC and PTAC Units, commercial 

PTHP Window/Room AC and PTAC Units, commercial 

Table 5: Recommended Average Refrigerant Charge per NormUnit for Each Recommended Commercial 
HVAC Equipment Category 

HVAC Equipment Category 

Recommended 
Refrigerant 
Charge per 

NormUnit (R-
32/R-454B) 

Recommended 
Refrigerant 
Charge per 

NormUnit (R-
410A) 

Existing 
Refrigerant 
Charge per 

NormUnit (R-
410A)3 

Large Chiller [≥2,000 lbs] 0.63 lb/ton 1.28 lb/ton 3,978 lb each 

Medium Chiller [<2,000 lbs] 1.01 lb/ton 1.36 lb/ton 526 lb each 

Large Commercial Split AC 
[≥135 kBtu/h] 

1.67 lb/ton 2.02 lb/ton 
70 lb each 

Medium Commercial Split AC 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

1.35 lb/ton 1.94 lb/ton 
3.20 lb/ton 

 

 
3 The RACC tool does not include heat pumps as a category within the existing commercial categories. Residential heat 
pump charge (3.50 lb/ton) is used as the existing refrigerant charge for the applicable systems within this report. 
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HVAC Equipment Category 

Recommended 
Refrigerant 
Charge per 

NormUnit (R-
32/R-454B) 

Recommended 
Refrigerant 
Charge per 

NormUnit (R-
410A) 

Existing 
Refrigerant 
Charge per 

NormUnit (R-
410A)3 

Small Commercial Split AC 
[≤65 kBtu/h] 

1.74 lb/ton 1.80 lb/ton 
3.20 lb/ton 

Large Commercial Packaged AC 
[≥135 kBtu/h] 

1.11 lb/ton 1.58 lb/ton 
70 lb each 

Medium Commercial Packaged AC 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

1.03 lb/ton 1.34 lb/ton 
3.20 lb/ton 

Small Commercial Packaged AC 
[≤65 kBtu/h] 

1.15 lb/ton 2.75 lb/ton 
3.20 lb/ton 

Large Commercial Split HP 
[≥135 kBtu/h] 

2.60 lb/ton 3.53 lb/ton 
70 lb each 

Medium Commercial Split HP 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

1.96 lb/ton 3.17 lb/ton 
3.50 lb/ton 

Small Commercial Split HP 
[≤65 kBtu/h] 

2.36 lb/ton 3.14 lb/ton 
3.50 lb/ton 

Large Commercial Packaged HP 
[≥135 kBtu/h] 

2.10 lb/ton 2.33 lb/ton 
70 lb each 

Medium Commercial Packaged HP 
[135 kBtu/h> Capacity ≥65 kBtu/h] 

2.13 lb/ton 2.55 lb/ton 
3.50 lb/ton 

Small Commercial Packaged HP 
[≤65 kBtu/h] 

1.83 lb/ton N/A 
3.50 lb/ton 

PTAC 1.47 lb/ton N/A 1.54 lb each 

PTHP 1.93 lb/ton N/A 1.54 lb each 

Table 6: Recommended Average Refrigerant Charge Size per NormUnit for Each Existing Commercial HVAC 
Equipment Category 

HVAC Equipment Category 
Recommended Refrigerant 

Charge per NormUnit (R-32/R-
454B) 

Recommended Refrigerant 
Charge per NormUnit (R-

410A) 

Large Chiller 2,000 lbs. + 0.63 lb/ton 1.28 lb/ton 

Medium Chiller 200-2,000 lbs. 1.01 lb/ton 1.36 lb/ton 

Commercial Unitary AC 50-200 lbs., 
> 135,000 BTUh size 

1.55 lb/ton 2.15 lb/ton 

Commercial Unitary AC, < 50-lbs., 
< 135,000 BTUh size (includes 

smaller "residential-type" central AC 
and heat pumps) 

1.77 lb/ton 2.36 lb/ton 
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HVAC Equipment Category 
Recommended Refrigerant 

Charge per NormUnit (R-32/R-
454B) 

Recommended Refrigerant 
Charge per NormUnit (R-

410A) 

Window/Room AC and PTAC Units, 
commercial 

1.20 lb/ton 1.72 lb/ton 

 


