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Equation - Basic Savings
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 Annual unit energy savings (UES): 

𝑈𝐸𝑆 = 𝑈𝐸𝐶_𝑏𝑎𝑠𝑒 − 𝑈𝐸𝐶_𝑚𝑒𝑎𝑠

UECbase = Annual unit energy consumption – gas, baseline (therm/yr)

UECmeas = Annual unit energy consumption – gas, measure case (therm/yr)

 Annual unit energy consumption – measure case (UECmeas)

UECmeas = UECbase ∗
effbase
effmeas

UECbase = Annual unit energy consumption – gas, baseline (therm/yr)

Effmeas = Measure case boiler’s efficiency (%) 

Effbase = Base case boiler’s efficiency (%)



Equation – Baseline Consumption
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 Annual unit energy consumption – baseline (UECbase)

𝑈𝐸𝐶𝑏𝑎𝑠𝑒 =
𝑅𝑎𝑡𝑒𝑑 𝐿𝑜𝑎𝑑 ∗ 𝐿𝐹 ∗ 𝑜𝑝𝐻𝑟

𝐶𝐹𝑎𝑐

• Rated Load = Boiler’s rated capacity/input (BTU/hr)

• LF = Load Factor (%)

• opHr = Annual hours of operation (8,760 hrs/yr)

• Cfac = Conversion factor (1 therm / 100,000 BTU)



Equation – Load Factor
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 Only One Load:

𝐿𝐹 =
𝐴𝑐𝑡𝑢𝑎𝑙 𝑈𝐸𝐶

𝑀𝑎𝑥 𝑈𝐸𝐶
 Actual UEC = Meter gas consumption during a designated period 

 Max UEC = Full load based upon boiler capacity

 Multiple Loads: SCG Load Balance Tool:

❑ Multiple gas equipment connect to 1 common gas meter. 

 Want to find the individual UEC. 

❑ Problem:   σ𝑖=𝐸𝑞𝑢𝑖𝑝 1
𝐸𝑞𝑢𝑖𝑝 𝑁

𝑈𝐸𝐶𝑖 ≠ 𝑈𝐸𝐶𝑚𝑒𝑡𝑒𝑟

❑ Solution: Apply a calibration factor to each LF

𝐶𝑎𝑙𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 𝐹𝑎𝑐𝑡𝑜𝑟 =
𝐶𝐹𝑎𝑐 ∗𝑄𝑚

σ𝑖=1
𝑁 𝑅𝑎𝑡𝑒𝑑 𝐿𝑜𝑎𝑑𝑖 ∗𝐿𝐹𝑖 ∗𝑜𝑝𝐻𝑟𝑖

→  𝐿𝐹𝑎𝑑𝑗 = 𝑆𝐹 ∗ 𝐿𝐹
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Load Factors requested 

from the applicant

The “correctness” of the 

adjusted LF depend on 

the values input.

Rows = Y when 

uncertainty exists; then 

the calibration factor is 

applied

Qm = Average 

annual total gas 

UEC at meter



Calculation Inputs - Deemed
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Input Value Source

Base case efficiency (%)
for NR baseline

82% CE for Hot Water
80% CE for Steam

California Energy Commission (CEC). 2015. 2015 
Appliance Efficiency Regulations. CEC 400-2015-
021. July.

U.S. Department of Energy (DOE), Energy 
Efficiency & Renewable Energy, Advanced 
Manufacturing Office. 2012. "Energy Tips: 
STEAM." DOE/GO-102012-3405.



Calculation Inputs – Site Specific
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Input Value Source

Boiler’s rated capacity 
(Btu/hr)

Varies Boiler’s nameplate
Manufacturer spec sheet

Base case efficiency (%) 
for AR base line

Varies Nameplate
Manufacturer spec sheet
Flue gas analysis

Measure case 
efficiency (%)

Varies Nameplate
Manufacturer spec sheet
Flue gas analysis

Load factor (ratio) Varies Use “Load Factor Tool”



Back-up
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