Residential Sector


Demand Side Management (DSM) - Gas

Work Plan for Potential GHG Reduction

Lead Staff Contact: Mark Hand (717)787-9377
Summary:  Replacing or upgrading inefficient household appliance that utilize natural gas with more energy efficient models.

Other Involved Agencies: N/A

Possible New Measure(s): Average annual consumption of Natural Gas (NG) from 2000 through 2006:   



140,747 MMcf (million cu. ft.)

Total PA Electric Costumers = 


4,146,011
Total PA Customers using NG for heating =
2,062,693
Total PA Customers using NG for other = 
182,959
1. Air Sealing and Insulation (10-40% annual energy savings) 

· Pennsylvanians using NG for heating use about 600 therms per household. 
· Assumptions: By air sealing & insulation, consumers could probably easily save ¼ of this.  ½ of total heating-household may be able to participate.

150 Therms/heating-household X 1,031,347 households= 154,701,975 Therms X 100,000 Btus/1,000,000 Btus = 15,470,198 million Btus X 117.08 lbsCO2/million btu = 1,811,250,723 lbsCO2 /2,000 lbs = 905,625 tonsCO2 X .907= 821,402 metric tons of CO2= .82 MMTCO2e *
* This calculation is an underestimate of potential reductions because it only assumes winter heating savings from Natural Gas. There will also be summer air conditioning savings (not calculated in this assessment for NG). 

2. Increase furnace and boiler efficiency from x to >95 AFUE . 
· Nationwide and in PA, about 50% of homes use NG for heating. 
· The minimum allowed AFUE rating for a non-condensing, fossil-fueled, warm-air furnace is 78%; the minimum rating for a fossil-fueled boiler is 80%; and the minimum rating for a gas-fueled steam boiler is 75%.

· Although older furnace and boiler systems had efficiencies in the range of 56%-70%, modern conventional heating systems can achieve efficiencies as high as 97%, converting nearly all the fuel to useful heat for your home.  Energy efficiency upgrades and a new high-efficiency heating system can often cut your fuel bills and your furnace’s pollution output in half.  Upgrading your furnace or boiler from 56% to 90% efficiency in an average cold-climate house will save 1.5 tons of carbon dioxide emissions each year if you heat with gas, or 2.5 tons if you heat with oil.  (DOE, Energy Savers)

· Therefore consumers could expect to see a range in energy savings from 15 to 50%  “heating season” improvements (depending on age and efficiency of equipment being replaced).  Using the same assumptions for #1 above (150 therms per household), this measure may expect to see similar or higher MMTCO2e results (for Natural Gas).  However, the CO2 advantage for “air sealing and insulating” is due to the additional electric savings from the summer air conditioning season. 

= .82 MMTCO2e 

3. Solar domestic hot water heaters
· Heating water accounts for 14-25% of total household energy consumption. Solar water heaters can provide 85% of DHW needs. 
· The calculated avoided emissions below are a very rough approximation of savings for this measure.  Assumptions:  

· Approximately 130 Therms per household saved ¼ of the total households (heating & non-heating customers) may have adequate solar exposure for solar thermal applications.
0.25(2,062,693+182,959) = 561,413 households. 
130 Therms/household X 561,413 households= 72,983,690 Therms X 100,000 Btus/1,000,000 Btus = 7,298,369 million Btus X 117.08 lbsCO2/million btu = 854,493,042 lbsCO2 /2,000 lbs = 427,247 tonsCO2 X .907= 387,513 metric tons of CO2= .39 MMTCO2e
4. Instantaneous hot water heaters with an Energy Factor > .80
· For homes that use 41 gallons or less of hot water daily, demand water heaters can be 24% to 34% more energy efficient than conventional storage tank water heaters.  
· They can be 8% to 14% more energy efficient for homes that use a lot of hot water – around 86 gallons per day.  You can achieve even greater energy savings of 27% to 50% if you install a demand water heater at each hot water outlet.  
· Assumptions:
· Approximately 150 therms per household for water heating. This measure may save 25% or 38 therms /household.
· 1/2 of the total households (heating & non-heating customers) may be able to participate.  0.50(2,062,693+182,959) = 1,122,826 households. 
38 Therms/ household X 1,122,826 households = 42,667,388 Therms X 100,000 Btus/1,000,000 Btus = 4,266,739 million Btus X 117.08 lbsCO2/million btu = 499,549778 lbsCO2 /2,000 lbs = 249,775 tonsCO2 X .907= 226,546 metric tons of CO2= .23 MMTCO2e
5. Use ENERGY STAR front-loading washing machines. 
· Most ENERGY STAR qualified washers extract more water from clothes during the spin cycle. This reduces the drying time and saves energy and wear and tear on your clothes.  
· ENERGY STAR qualified clothes washers clean clothes using 50% less energy than standard washers (including energy used in the washing process, including machine energy, water heating energy, and dryer energy).
· Assumptions
· Natural gas clothes dryers may use around 42 therms per year. Assume front loading washing machines will save 25% of the drying energy or 10.5 therms per household. 
· Assume ½ of total households may be able to participate, 0.50(2,062,693+182,959)= 1,122,826 households.

10.5 Therms/ household X 1,122,826 households= 11,789,673 Therms X 100,000 Btus/1,000,000 Btus = 1,178,967 million Btus X 117.08 lbsCO2/million btu = 138,033,491 lbsCO2 /2,000 lbs = 69,017 tonsCO2 X .907= 62,598 metric tons of CO2= .06 MMTCO2e
6. Pilot Lights
· Standing pilot lights may use over 7 therms (700,000 btus) of gas per appliance, if left on year round.  
· Removing old appliances that have pilot lights on full time with appliances that have electronic (intermittent) ignitions could create savings. 

· Some people feel that standing pilot lights on appliances are gradually becoming the exception, instead of the rule, with new appliances on the market using electronic ignitions.  However, even though electronic ignition pilot lights are becoming increasingly common, without legislation, standing pilots may not disappear by 2025 because they are cheaper to manufacturer, and the appliance is sometimes viewed as solution to emergency heat when the electric goes out, because they do not need electric to start. 
· Assumptions:

· Assume that 1/4 of the natural gas heating households has at least one appliance with a standing pilot light.  

561,413 households X 7 therms = 3,929,891 therms X 100,000 Btus/1,000,000 Btus = 392,989 million Btus X 117.08 lbsCO2/million btu = 46,011,163 lbsCO2 /2,000 lbs = 23,005 tonsCO2 X .907= 20,866 metric tons of CO2= .02 MMTCO2e
Potential GHG Reduction:
2.34 MMTCO2e

The GHG calculated savings are based on limited data on PA residential gas consumption. Many estimations and assumptions were used and the GHG reduction results should be further validated for accuracy. 

Cost:  Costs vary significantly between each recommended measure.  Some upfront costs are considerable, while others are nominal.  If a new energy efficient appliance were purchased to replace a broken appliance, the costs would have been incurred regardless of the energy efficiency decision.  In this scenario, depending on the product, a price premium may exist for increased efficiency appliances.  If an energy efficient appliance was bought to replace an inefficient, but still functioning appliance, the cost borne by the consumer will be greater.  In both scenarios, long-term costs savings from reduced utility bills are likely to occur. 

Implementation Steps: 

· Market driven

· Encourage natural gas utilities to engage in consumer education initiatives regarding these efficient technologies.

· Potential opportunity for appliance efficiency legislation

Potential Overlap:

· Reduced Load Growth Work Plan

· HB 2200 Work Plan

· Appliance Standards Work Plan

· Alternative Energy Investment Act Work Plan
· Others
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