ENERGY SECTION

Energy throughput analysis

	Hetch-hetchy generates 1.7 billion KWH (1700 Gwh{5.8 trillion Btus}) per year (401 MW power plants when reservoirs are full).  40% goes to SF for municipal functions (14% of city total).  [per history of SFPUC and Energy Resource Investment Strategy for SF p. 27]  

Total electricity consumption in SF in 2000 was 5660 Gwh{19.3 trillion Btus}.  Residential 1430 Gwh {4.9 trillion Btus} (25%).  Commercial 3300 Gwh {11.3 trillion Btus} (58%).  Municipal 820 Gwh {2.8 trillion Btus} (15%).  Industrial 110 Gwh {.37 trillion Btus} (2%).

	Source (fuel) of electricity varies somewhat, but more or less mirrors CA sources.

	Energy intensity in SF = _______________??

Per 2001 study (Garbesi & Bartholomew), potential for rooftop solar in SF is 550-1300 Gwh per year (9-22% of total electricity).

CCA proposes saving 668 Gwh per year (12% of total) through energy efficiency and conservation measures, plus installing 201 Gwh per year (3.5%) of rooftop solar, plus about 975 Gwh per year (17%) of wind within 3 years of the beginning of the program.  [Need to check load factors!!]  ~~ savings in total energy over 3 years ~~ 6.5%

Summer peak load = 945 MW.  Winter peak = 900MW -- and it occurs at night, so is not possible to meet with solar.  The wind blows at night, however.  It also means that the idea that we could use fuel cell cars without increasing capacity by charging them up at night probably will not work for SF.  Warmer places will have more difference between day and night peaks.

Nationally, change in demand for natural gas is largely driven by its use to generate electricity.  It is especially used for peak power.  These peaker plants are only ½ as efficient as other power plants, and thus it is especially good for saving natural gas to save electricity at peak times.  (per
Prindle, June, 2003 for the American Council for an Energy-Efficient Economy)

Natural gas used in SF in 2002 was 40 trillion Btu (39.1 billion cf).  Of this, 10.1 trillion Btu (25%) was used to generate electriciy.  Residential 16.1 trillion Btu (40%).  Commercial 7.8 trillion Btu (19%).  Industrial and municipal 6.3 trillion Btu (16%). (1 therm = 100,000 Btu)

Gasoline (taxable) sold in SF:  2006 approximately 430 million gallons @ 114,100 Btus = 49 trillion Btus

TOTALS as of now:
Natural gas direct  29.9 trillion Btus ~~30%
Gasoline  49 trillion Btus ~~50%
Electricity 19.3 trillion Btus ~~20%     Grand total 98.2 trillion Btus (28,800 GWh)


Possible alternatives (thumbnails)

Per 2004 study by the Rocky Mountain Institute [Energy Resource Investment Strategy for San Francisco], SF can obtain about 7400 Gwh per year of electricity for 10¢ per Kwh or less.  This counts paying for energy conservation measures as though they were new generation.  Of the 7400 Gwh total, 3483 Gwh per year would be purchased from outside sources, and 2519 Gwh would be natural gas fueled, leaving only 1,398 Gwh per year “generated” through conservation and local non-fossil-fuel sources.  {CCA plans to “generate” 1844 Gwh through similar sources.}  Current electricity demand is about 5500 Gwh per year.  Autos and trucks in SF use the equivalent of 14,000 Gwh per year.

Co-generation:  This is the production of heat and power together.  Today, this is usually natural gas fueled.  Per Rocky Mountain Institute study, this could be an interim measure, making electricity generation more efficient, and reducing grid load.  Potential for electric = 1142 Gwh per year (3.35 trillion Btus).  Potential for heating = 6 trillion Btus (2000 Gwh).  Or 9.5% of total energy. 
   Distributed co-generation: small size facilities in commercial or multi-unit residential buildings.  The idea is that when fuel cell technology becomes available, they could be converted from natural gas to fuel cell.  However, distributed co-gen is being held back by the difficulty of getting permits and by roadblocks put up by PG&E.
    Large co-generation:  larger facility inlarge commercial or institutional facilities.  Already used in some municipal facilities.

Note:  Because of the efficiency of using waste heat to heat or cool a building, this results in a net decrease in natural gas consumption.

Wind:  Ca Energy Commission wind energy report shows that SF is too calm, even offshore.  There may be micro-zones with adequate wind for personal-size installations.  However, the CCA plan is to install wind along the right-of-way SF owns to Hetch-Hetchy.

Wave power:  Not ready for prime time.

Biodiesel/greasecycle - Bernie/Richard

Biomass: Too polluting.

Biogas:  Use only in connection with landfill and sewer processing.

Rooftop solar:  Potential in SF totals 550-1300 Gwh per year.  This must be combined with measures to lower the evening winter peak if it is to reach its potential.  The companion measures would be lighting retrofits, insulation, and reduction in commercial use during nights and evenings.

Solar hot water:  This is big in Japan and Europe, but not being pushed in US.

Passive solar:  Can it be retrofitted?

Energy Conservation:  There are many programs in place through DoE, PG&E.  See CCA plan for achievable savings.

Solar and wind on Hetch-Hetchy right of way:  This is in the CCA plan too.


Vulnerabilities

	Clearly, electric cars can’t be the response, since they would overload the grid.

	
Best-case scenario

  CCA achieves its goals.  Rising gasoline prices and concern for climate change leads to massive change of mind making biking/walking/bus fashionable.  Gasoline use drops 50% in short order. 

Note that Denmark reduced final energy demand by 26% in households, 19% in manufacturing, and 6% in the service sector between 1973 and 1988, using a carbon tax, green building standards, expansion of cogen facilities, and grants for retrofit of existing homes.

Recommendations

  Implement CCA - PDQ!  

  Prepare updated energy plan, using Humboldt County plan as a model, but with more specific goals.

  Survey city for suitable wind micro-zones.

Pay-As-You-Save using CCA or SFPUC as billing agency.  Energy efficiency costs could be added to water bills.  It doesn’t need to be on utility bill.  [Rocky Mountain Inst. P. 203 re successful New Hampshire program]  It is especially well suited to tenants of the city.  How about tenants of the port?  How about people with a ground lease?

San Francisco has a multiplicity of plans dealing with electricity.  We need plans to deal with natural gas.  We also need to be serious about reducing driving.  Electricity is the least of the energy issues.


