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Category
 Energy 
(therms/yr) 

Lighting -139% (7,029,458)                                     

HVAC / Motors 31% 1,565,004                                      

Agr / Pumps 0% 13,803                                              

Whole Building 0% 726                                                     

Appl or Plug Load 9% 453,701                                           

Com Refrigeration 8% 395,412                                           

Pools 10% 506,754                                           

Food Service 46% 2,298,598                                      

Bldg Envelope 19% 942,727                                           

Water Heating 117% 5,900,737                                      

Total: 5,048,002     

Category
 Energy 
(kWh/yr) 

Lighting 68% 616,618,770                                

HVAC / Motors 13% 118,970,048                                

Agr / Pumps 5% 48,868,542                                   

Whole Building 4% 40,973,265                                   

Appl or Plug Load 3% 29,205,182                                   

Com Refrigeration 3% 24,932,696                                   

Pools 3% 24,892,377                                   

Food Service 0.4% 3,935,725                                      

Bldg Envelope 0.2% 1,998,679                                      

Water Heating 0.2% 1,399,584                                      

Total: 911,794,869 
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Total

Ref No Name
 No of 
Units  Energy (kWh/yr) 

1.01 Anti-Sweat Heater (ASH) Controls 21,570 5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424    1,539,951
1.03 Evaporator Fan Motors 1,397    524,845
1.04 Refrigerated Storage Auto Closer 1,760    3,731,458
1.05 Walk-in Cooler Evaporative Fan Cycling and   1,854    1,285,285
1.06 Refrigeration Head Pressure Controls 3,330    2,429,104
1.07 Refrigeration Night Covers 4,134    153,634
1.08 Bare Refrigeration Line Insulation 1,028    42,398
1.09 Add Doors to Walk-in Cooler 433       304,913

1.1 Compressor Retrofit: Multiplex 54         191,502
1.11 Display Case ECM Motor Retrofit 1,023    722,109
1.13 Efficient Condenser: Multiplex 350       197,666
1.14 Floating Head Pressure - Single Compresso 214       101,384
1.15 Low Temp Coffin to Reach-In 269       850,046
1.16 Medium Temp Open Case Retrofit 1,771    215,188
1.17 Display Cases with Doors 4,012    4,896,771
1.18 Add Med Temp Case Doors 5,433    2,575,884

24,784,503
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Ref 
No Name

Total No 
of Units

Energy 
(kWh/yr)

1.01 Anti-Sweat Heater (ASH) Controls 21,570    5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424      1,539,951
1.03 Evaporator Fan Motors 1,397      524,845
1.04 Refrigerated Storage Auto Closer 1,760      3,731,458
1.05 Walk-in Cooler Evap Fan Cycling and VFD Control 1,854      1,285,285
1.06 Refrigeration Head Pressure Controls 3,330      2,429,104
1.07 Refrigeration Night Covers 4,134      153,634
1.08 Bare Refrigeration Line Insulation 1,028      42,398
1.09 Add Doors to Walk-in Cooler 433         304,913
1.10 Compressor Retrofit: Multiplex 54           191,502
1.11 Display Case ECM Motor Retrofit 1,023      722,109
1.12 Efficient Condenser: Air-Cooled to Evap
1.13 Efficient Condenser: Multiplex 350         197,666
1.14 Floating Head Pressure - Single Compressors 214         101,384
1.15 Low Temp Coffin to Reach-In 189         723,509
1.16 Medium Temp Open Case Retrofit 1,310      191,522
1.17 Display Cases with Doors 4,092      5,023,308
1.18 Add Med Temp Case Doors 5,433      2,575,884
1.19 Adaptive Refrigerator and Freezer Controls Comm
1.20 Strip Curtain Infiltration Barrier for Refrig Space

50,596    24,760,837
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Total No 
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(kWh/yr)
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of Units
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1.12 Efficient Condenser: Air-Cooled to Evap
1.13 Efficient Condenser: Multiplex 350         197,666
1.14 Floating Head Pressure - Single Compressors 214         101,384
1.15 Low Temp Coffin to Reach-In 189         723,509
1.16 Medium Temp Open Case Retrofit 1,310      191,522
1.17 Display Cases with Doors 4,092      5,023,308
1.18 Add Med Temp Case Doors 5,433      2,575,884
1.19 Adaptive Refrigerator and Freezer Controls Comm
1.20 Strip Curtain Infiltration Barrier for Refrig Space

50,596    24,760,837
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Ref 
No Name

Total No 
of Units

Energy 
(kWh/yr)

1.01 Anti-Sweat Heater (ASH) Controls 21,570    5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424      1,539,951
1.03 Evaporator Fan Motors 1,397      524,845
1.04 Refrigerated Storage Auto Closer 1,760      3,731,458
1.05 Walk-in Cooler Evap Fan Cycling and VFD Control 1,854      1,285,285
1.06 Refrigeration Head Pressure Controls 3,330      2,429,104
1.07 Refrigeration Night Covers 4,134      153,634
1.08 Bare Refrigeration Line Insulation 1,028      42,398
1.09 Add Doors to Walk-in Cooler 433         304,913
1.10 Compressor Retrofit: Multiplex 54           191,502
1.11 Display Case ECM Motor Retrofit 1,023      722,109
1.12 Efficient Condenser: Air-Cooled to Evap
1.13 Efficient Condenser: Multiplex 350         197,666
1.14 Floating Head Pressure - Single Compressors 214         101,384
1.15 Low Temp Coffin to Reach-In 189         723,509
1.16 Medium Temp Open Case Retrofit 1,310      191,522
1.17 Display Cases with Doors 4,092      5,023,308
1.18 Add Med Temp Case Doors 5,433      2,575,884
1.19 Adaptive Refrigerator and Freezer Controls Comm
1.20 Strip Curtain Infiltration Barrier for Refrig Space

50,596    24,760,837
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Ref 
No Name

Total No 
of Units

Energy 
(kWh/yr)

1.01 Anti-Sweat Heater (ASH) Controls 21,570    5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424      1,539,951
1.03 Evaporator Fan Motors 1,397      524,845
1.04 Refrigerated Storage Auto Closer 1,760      3,731,458
1.05 Walk-in Cooler Evap Fan Cycling and VFD Control 1,854      1,285,285
1.06 Refrigeration Head Pressure Controls 3,330      2,429,104
1.07 Refrigeration Night Covers 4,134      153,634
1.08 Bare Refrigeration Line Insulation 1,028      42,398
1.09 Add Doors to Walk-in Cooler 433         304,913
1.10 Compressor Retrofit: Multiplex 54           191,502
1.11 Display Case ECM Motor Retrofit 1,023      722,109
1.12 Efficient Condenser: Air-Cooled to Evap
1.13 Efficient Condenser: Multiplex 350         197,666
1.14 Floating Head Pressure - Single Compressors 214         101,384
1.15 Low Temp Coffin to Reach-In 189         723,509
1.16 Medium Temp Open Case Retrofit 1,310      191,522
1.17 Display Cases with Doors 4,092      5,023,308
1.18 Add Med Temp Case Doors 5,433      2,575,884
1.19 Adaptive Refrigerator and Freezer Controls Comm
1.20 Strip Curtain Infiltration Barrier for Refrig Space

50,596    24,760,837
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Ref 
No Name

Total No 
of Units

Energy 
(kWh/yr)

1.01 Anti-Sweat Heater (ASH) Controls 21,570    5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424      1,539,951
1.03 Evaporator Fan Motors 1,397      524,845
1.04 Refrigerated Storage Auto Closer 1,760      3,731,458
1.05 Walk-in Cooler Evap Fan Cycling and VFD Control 1,854      1,285,285
1.06 Refrigeration Head Pressure Controls 3,330      2,429,104
1.07 Refrigeration Night Covers 4,134      153,634
1.08 Bare Refrigeration Line Insulation 1,028      42,398
1.09 Add Doors to Walk-in Cooler 433         304,913
1.10 Compressor Retrofit: Multiplex 54           191,502
1.11 Display Case ECM Motor Retrofit 1,023      722,109
1.12 Efficient Condenser: Air-Cooled to Evap
1.13 Efficient Condenser: Multiplex 350         197,666
1.14 Floating Head Pressure - Single Compressors 214         101,384
1.15 Low Temp Coffin to Reach-In 189         723,509
1.16 Medium Temp Open Case Retrofit 1,310      191,522
1.17 Display Cases with Doors 4,092      5,023,308
1.18 Add Med Temp Case Doors 5,433      2,575,884
1.19 Adaptive Refrigerator and Freezer Controls Comm
1.20 Strip Curtain Infiltration Barrier for Refrig Space

50,596    24,760,837
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Ref 
No Name

Total No 
of Units

Energy 
(kWh/yr)

1.01 Anti-Sweat Heater (ASH) Controls 21,570    5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424      1,539,951
1.03 Evaporator Fan Motors 1,397      524,845
1.04 Refrigerated Storage Auto Closer 1,760      3,731,458
1.05 Walk-in Cooler Evap Fan Cycling and VFD Control 1,854      1,285,285
1.06 Refrigeration Head Pressure Controls 3,330      2,429,104
1.07 Refrigeration Night Covers 4,134      153,634
1.08 Bare Refrigeration Line Insulation 1,028      42,398
1.09 Add Doors to Walk-in Cooler 433         304,913
1.10 Compressor Retrofit: Multiplex 54           191,502
1.11 Display Case ECM Motor Retrofit 1,023      722,109
1.12 Efficient Condenser: Air-Cooled to Evap
1.13 Efficient Condenser: Multiplex 350         197,666
1.14 Floating Head Pressure - Single Compressors 214         101,384
1.15 Low Temp Coffin to Reach-In 189         723,509
1.16 Medium Temp Open Case Retrofit 1,310      191,522
1.17 Display Cases with Doors 4,092      5,023,308
1.18 Add Med Temp Case Doors 5,433      2,575,884
1.19 Adaptive Refrigerator and Freezer Controls Comm
1.20 Strip Curtain Infiltration Barrier for Refrig Space

50,596    24,760,837
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Total

Ref No Name
 No of 
Units  Energy (kWh/yr) 

1.01 Anti-Sweat Heater (ASH) Controls 21,570 5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424    1,539,951
1.03 Evaporator Fan Motors 1,397    524,845
1.04 Refrigerated Storage Auto Closer 1,760    3,731,458
1.05 Walk-in Cooler Evaporative Fan Cycling and   1,854    1,285,285
1.06 Refrigeration Head Pressure Controls 3,330    2,429,104
1.07 Refrigeration Night Covers 4,134    153,634
1.08 Bare Refrigeration Line Insulation 1,028    42,398
1.09 Add Doors to Walk-in Cooler 433       304,913

1.1 Compressor Retrofit: Multiplex 54         191,502
1.11 Display Case ECM Motor Retrofit 1,023    722,109
1.13 Efficient Condenser: Multiplex 350       197,666
1.14 Floating Head Pressure - Single Compresso 214       101,384
1.15 Low Temp Coffin to Reach-In 269       850,046
1.16 Medium Temp Open Case Retrofit 1,771    215,188
1.17 Display Cases with Doors 4,012    4,896,771
1.18 Add Med Temp Case Doors 5,433    2,575,884

24,784,503

ASH Controls

Auto-Door Closer
Walk-in Cycling Controls
Head Pressure Controls

Display Case Doors

Low Temp Coffin Upgrade



Statewide Approach - New Opportunities
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PGE SCE SDGE Total

Ref No Name
 No of 
Units 

 Energy 
(kWh/yr) 

 No of 
Units 

 Energy 
(kWh/yr) 

 No of 
Units 

 Energy 
(kWh/yr) 

 No of 
Units  Energy (kWh/yr) 

1.01 Anti-Sweat Heater (ASH) Controls 3,590    1,131,559 3,498    805,009 14,482 3,085,798 21,570 5,022,366
1.02 Anti-Sweat Heater Display Doors 281       176,237 2,143    1,363,714 2,424    1,539,951
1.03 Evaporator Fan Motors 1,085    485,611 312       39,233 1,397    524,845
1.04 Refrigerated Storage Auto Closer 698       1,718,494 759       1,975,281 303       37,683 1,760    3,731,458
1.05 Walk-in Cooler Evaporative Fan Cycling and   1,844    1,282,545 10         2,741 1,854    1,285,285
1.06 Refrigeration Head Pressure Controls 2,323    1,699,343 1,007    729,761 3,330    2,429,104
1.07 Refrigeration Night Covers 2,380    38,615 1,754    115,019 4,134    153,634
1.08 Bare Refrigeration Line Insulation 800       41,608 228       791 1,028    42,398
1.09 Add Doors to Walk-in Cooler 433       304,913 433       304,913

1.1 Compressor Retrofit: Multiplex 54         191,502 54         191,502
1.11 Display Case ECM Motor Retrofit 1,023    722,109 1,023    722,109
1.13 Efficient Condenser: Multiplex 350       197,666 350       197,666
1.14 Floating Head Pressure - Single Compresso 214       101,384 214       101,384
1.15 Low Temp Coffin to Reach-In 189       723,509 80         126,537 269       850,046
1.16 Medium Temp Open Case Retrofit 1,310    191,522 461       23,666 1,771    215,188
1.17 Display Cases with Doors 2,347    2,795,121 1,665    2,101,651 4,012    4,896,771
1.18 Add Med Temp Case Doors 3,700    1,728,467 1,733    847,417 5,433    2,575,884

13,488,596 8,021,432 3,274,475 24,784,503

Increase outreach / consider different approach.
Create new offerings.



Total

Ref No Name
 No of 
Units  Energy (kWh/yr) 

1.01 Anti-Sweat Heater (ASH) Controls 21,570 5,022,366
1.02 Anti-Sweat Heater Display Doors 2,424    1,539,951
1.03 Evaporator Fan Motors 1,397    524,845
1.04 Refrigerated Storage Auto Closer 1,760    3,731,458
1.05 Walk-in Cooler Evaporative Fan Cycling and   1,854    1,285,285
1.06 Refrigeration Head Pressure Controls 3,330    2,429,104
1.07 Refrigeration Night Covers 4,134    153,634
1.08 Bare Refrigeration Line Insulation 1,028    42,398
1.09 Add Doors to Walk-in Cooler 433       304,913

1.1 Compressor Retrofit: Multiplex 54         191,502
1.11 Display Case ECM Motor Retrofit 1,023    722,109
1.13 Efficient Condenser: Multiplex 350       197,666
1.14 Floating Head Pressure - Single Compresso 214       101,384
1.15 Low Temp Coffin to Reach-In 269       850,046
1.16 Medium Temp Open Case Retrofit 1,771    215,188
1.17 Display Cases with Doors 4,012    4,896,771
1.18 Add Med Temp Case Doors 5,433    2,575,884

24,784,503

Measure Specific Example 
Defining Permutations

5/1/2017Commercial Refrigeration

27

Large weighting of 
anything except the 
lowest bin implies that 
savings could be higher.



Measure Specific Example
Savings Consolidation – 1.03 Evap Motor
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In this case, Permutation 
are due to Climate Zone.
However, variation 
between CZ’s is only 1-3%.

If other parameters (like 
motor hp or hours of use) 
vary savings more 
significantly, consolidation 
is valuable.



Measure Specific Example
Defining Permutations – 1.05 Evap Controls
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Change in savings:
kWh savings kW Savings therm savings kWh savings kW Savings therm savings kWh kW Therms

CZ1 268.40 0.03822 -0.021 320.96 0.04429 -0.020 20% 16% -4%
CZ2 265.42 0.03637 -0.017 318.66 0.04216 -0.017 20% 16% 1%
CZ3 266.44 0.02327 -0.019 319.29 0.02931 -0.017 20% 26% -7%
CZ4 267.05 0.04637 -0.016 320.99 0.05290 -0.015 20% 14% -9%
CZ5 266.05 0.03848 -0.021 319.03 0.04464 -0.020 20% 16% -5%
CZ6 277.87 0.02875 0.010 331.93 0.03509 0.011 19% 22% 13%
CZ8 275.70 0.04304 -0.024 329.99 0.04979 -0.023 20% 16% -3%
CZ9 273.40 0.04387 -0.004 327.83 0.04700 -0.002 20% 7% -40%
CZ10 269.87 0.03652 -0.013 324.69 0.04321 -0.012 20% 18% -6%
CZ11 273.77 0.03636 -0.014 329.19 0.04268 -0.012 20% 17% -11%
CZ12 271.24 0.04603 -0.015 325.62 0.05280 -0.015 20% 15% -4%
CZ13 274.37 0.04151 -0.013 328.72 0.04813 -0.011 20% 16% -17%
CZ14 273.95 0.03236 -0.015 328.50 0.03922 -0.014 20% 21% -3%
CZ15 266.31 0.03164 -0.009 322.40 0.03818 -0.008 21% 21% -13%
CZ16 263.14 0.03458 -0.017 315.42 0.04096 -0.016 20% 18% -9%

Cycling VFD

BldgLoc NormUnit
KW

Peak Electric Demand 
Reduction

KWh
Electric Savings

THM
Gas Savings

CZ01 Each 0.03822 268                     -0.021
CZ02 Each 0.03637 265                     -0.017
CZ03 Each 0.02327 266                     -0.019
CZ04 Each 0.04637 267                     -0.016
CZ05 Each 0.03848 266                     -0.021
CZ11 Each 0.03636 274                     -0.014
CZ12 Each 0.04603 271                     -0.015
CZ13 Each 0.04151 274                     -0.013
CZ16 Each 0.03458 263                     -0.017

SCE

PG&E
Savings variation b/w
Cycling and VFD

Savings for either Cycling
or VFD control

Small 
variation
across 
climate 
zones



Measure Specific Example 
Defining Offering - 1.02 ASH Display Doors
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Total Linear feet of Display Cases considered: 282 ft

Base Case Measure Case

CZ Vintage

Total Elec. 
Usage

(kWh/yr)

Total Natural 
Gas Usage
(kBtu/yr)

Total 
Natural 

Gas Usage
(therms/yr)

Peak 
Demand

(kW)

Total Elec. 
Usage

(kWh/yr)

Total Natural 
Gas Usage
(kBtu/yr)

Total 
Natural Gas 

Usage
(therms/yr)

Peak 
Demand

(kW)

Elec. 
Savings

(kWh/ft-yr)

Peak 
Demand 

Reduction
(kW/ft)

Natural Gas 
Savings 

(therm/ft-yr)
1 v14 1,369,185.25   3,171,792        31,717.92 199.95 1,211,802.00 3,307,038        33,070.38   171.64 558.10        0.10          (4.80)            
2 v14 1,465,837.50   2,258,030        22,580.30 284.96 1,306,073.00 2,354,914        23,549.14   256.72 566.54        0.10          (3.44)            
3 v14 1,420,911.63   2,193,456        21,934.56 234.82 1,254,527.38 2,314,410        23,144.10   207.79 590.02        0.10          (4.29)            
4 v14 1,474,702.25   1,898,555        18,985.55 270.67 1,309,071.75 1,992,587        19,925.87   241.86 587.34        0.10          (3.33)            
5 v14 1,408,701.88   2,265,085        22,650.85 210.28 1,244,027.50 2,386,364        23,863.64   186.15 583.95        0.09          (4.30)            
6 v14 1,519,274.50   1,416,054      14,160.54 256.25 1,326,791.90 1,523,110        15,231.10   227.08 682.56        0.10          (3.80)            
7 v14 1,500,034.10   1,303,640        13,036.40 242.89 1,306,081.80 1,419,039        14,190.39   210.94 687.77        0.11          (4.09)            
8 v14 1,528,826.60   1,313,057      13,130.57 261.99 1,344,482.40 1,400,671        14,006.71   233.22 653.70        0.10          (3.11)            
9 v14 1,556,778.60   1,435,531      14,355.31 314.67 1,377,149.50 1,516,323        15,163.23   280.06 636.98        0.12          (2.86)            

10 v14 1,559,931.40   1,474,438      14,744.38 312.65 1,386,586.30 1,549,413        15,494.13   281.71 614.70        0.11          (2.66)            
11 v14 1,558,721.60   1,967,045        19,670.45 310.63 1,403,370.10 2,035,222        20,352.22   288.89 550.89        0.08          (2.42)            
12 v14 1,526,771.00   2,008,985        20,089.85 303.58 1,364,271.00 2,090,286        20,902.86   273.53 576.24        0.11          (2.88)            
13 v14 1,574,349.50   1,846,203        18,462.03 308.70 1,412,034.38 1,913,786        19,137.86   277.77 575.59        0.11          (2.40)            
14 v14 1,541,421.88   2,001,338        20,013.38 302.62 1,390,720.25 2,063,500        20,635.00   277.35 534.40        0.09          (2.20)            
15 v14 1,623,312.50   901,918           9,019.18   297.33 1,463,351.00 939,934          9,399.34     272.17 567.24        0.09          (1.35)            
16 v14 1,361,326.25   3,339,987        33,399.87 235.11 1,220,483.25 3,418,468        34,184.68   211.00 499.44        0.09          (2.78)            

SCE – 583.95 kWh
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Measure Description MeasAppType BldgType BldgVint BldgLoc NormUnit
KW

Peak Electric Demand 
Reduction

KWh
Electric Savings

THM
Gas Savings

LIFE CYCLE
(RUL if ER, 
RET, REA)

Base Case Cost 
($/unit)

MatlCost 
($/unit)

LaborCost 
($/unit)

Incremental/
Full

Measure
Cost ($/unit)

Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ01 Len-ft 0.1 558                     (5)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ02 Len-ft 0.1 567                     (3)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ03 Len-ft 0.1 590                     (4)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ04 Len-ft 0.1 587                     (3)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ05 Len-ft 0.09 584                     (4)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ11 Len-ft 0.08 551                     (2)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ12 Len-ft 0.11 576                     (3)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ13 Len-ft 0.11 576                     (2)                 12 $579.21 $680 $85.24 $101
Low Temperature High Efficiency Display Case with Special Door ROB Gro Ex CZ16 Len-ft 0.09 499                     (3)                 12 $579.21 $680 $85.24 $101

BldgLoc NormUnit
KW

Peak Electric Demand 
Reduction

KWh
Electric Savings

THM
Gas Savings

CZ01 Len-ft 0.1 558                     (5)                 
CZ02 Len-ft 0.1 567                     (3)                 
CZ03 Len-ft 0.1 590                     (4)                 
CZ04 Len-ft 0.1 587                     (3)                 
CZ05 Len-ft 0.09 584                     (4)                 
CZ11 Len-ft 0.08 551                     (2)                 
CZ12 Len-ft 0.11 576                     (3)                 
CZ13 Len-ft 0.11 576                     (2)                 
CZ16 Len-ft 0.09 499                     (3)                 

PG&E Values

PG&E – 583.85 kWh

Measure Specific Example 
Defining Offering - 1.02 ASH Display Doors
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POUs provide additional offerings to differentiate between medium and 
low temperature display doors.

SCE – 583.95 kWh
PG&E – 583.85 kWh

Measure Specific Example 
Defining Offering - 1.02 ASH Display Doors



Good Example of a Sensitivity Analysis
1.14 – Float Head Pressure

5/1/2017Commercial Refrigeration

33

Nice Example of “Tornado” plot taken from this FHP measure:
(sensitivity analysis showing the relative impact of parameters on savings)



Questions
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