Product: Residential Heating - CO

Description:

DEEMED SAVINGS TECHNICAL ASSUMPTIONS

Residential natural gas customers receive a cash rebate for purchasing high-efficiency heating equipment. Residential electric customers can receive an
additional cash rebate for purchasing an electronically commutated motor (ECM) furnace fan with their heating system.

Equations:

New Furnace Savings
(Gross Dth)

= ((BTUH x EFFp / EFFb) - BTUH) x Hours / 1,000,000

ECM Furnace Fan Efficiency Electric
Demand Savings (Gross kW saved at
Customer)

= ECM_Baseline_kW - ECM_Proposed_kW

ECM Furnace Fan Efficiency Electric
Demand Savings (Gross Generator kW)

= ECM_Customer_kW * Coincidence_Factor

ECM Furnace Fan Efficiency Electric
Energy Savings (Gross Annual kWh Saved
at Customer)

= ECM_Customer_kW x ECM_Operating_Hours

ECM Heating O&M Penalty

= ECM_Heating_Penalty

Variable ID Value Description
BTUH Customer Input E)?rt:d new furnace or boiler Input BTUH nameplate data provided by customer on rebate
EFFb 80% Efficiency of baseline code minimum furnace (Reference 1)
Efficiency for higher efficiency furnace will be provided by the customer on the rebate
EFFp Customer Input for:nl Y '9 clency I w provi Y Y
Hours 1,159 Equ_lvalent Full Load Heating Hours assumed for installed high efficiency furnace
equipment
Conversion from Btu to Dth 1,000,000 1 Dth = 1,000,000 Btuh
ECM_Baseline_kW See Table 2 [Average PSC furnace fan kW (Reference 3, 4)
ECM_Proposed_kwW See Table 2 [Average ECM furnace fan kW (Reference 3, 4)
ECM_Operating_Hours See Table 2 [ECM furnace fan hours of operation
ECM_Heating_Penalty See Table 2 [O&M Dollars spent in additional gas use to offset heating done by fan during winter
Coincidence_Factor See Table 3 [Percentage of Customer_kW savings that will coincide with peak summer kW savings

NTG See Table 1 & 3 |Net to Gross
Inputs: Verified during M&V:
Furnace Efficiency Yes
Furnace Nameplate Capacity of new unit at sea level (BTUH, Input) Yes
Was ECM furnace fan motor provided Yes
Does residence have central air conditioning Yes
Measure Life  Incremental Cost NTG

Table 1 (Reference 2) (Reference 4) (Reference 6)
[Furnace 18 [$ 922.38 | 86% |

ECM_Baseline_k ECM_Proposed_ ECM_Operating ECM_Heating_
Table 2 W kW _Hours Penalty
New ECM w/ AC 0.651 0.457 4,186 $ (10.15)
New ECM w/o AC 0.571 0.364 3,338 $ (10.15)
Retrofit ECM w/ AC 0.638 0.387 2,319 $ (6.06)
Retrofit ECM w/o AC 0.571 0.334 2,046 $ (6.06)
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Coincidence
Table 3 Measure Life  Incremental Cost _Factor NTG
New ECM w/ AC 18 $212.00 79% 94%
New ECM w/o AC 18 $212.00 30% 94%
Retrofit ECM w/ AC 7 $212.00 61% 94%
Retrofit ECM w/o AC 7 $212.00 26% 94%

References:

. US Department of Energy; Residential Furnaces and Boilers; http://www1.eere.energy.gov/buildings/appliance_standards/product.aspx/productid/72

1
2. 2015 ASHRAE Handbook - HVAC Applications; Comparison of Service Life Estimates; Page 37.3, Table 4

3. ECM Furnace Impact Assessment Report https://focusonenergy.com/sites/default/files/emcfurnaceimpactassessment_evaluationreport.pdf
4, California Energy Commission's Database for Energy Efficient Resources (DEER) http//www.energy.ca.gov/deer

5. Cost information from "2010 - 2012 W0017 Ex Ante Measure Cost Study Final Report.”, Itron, May 2014.

6. 2017 CO Res Heating Program Evaluation

Changes from Recent Filing:

1. Updated furnace incremental cost

2. Updated for 80% furnace efficiency baseline

3. Incorporated model results into analysis for EFLH hours for both furnaces and ECM motors.
4. Added ECM Furnace Retrofit measure
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