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I.  INTRODUCTION

In early July of 2000, the California Public Utilities Commission (CPUC) issued Decision (D.) 00-07-017 in this Energy Efficiency (EE) proceeding (A. 99-09-049 et al.).  In Ordering Paragraph 86 of its decision, the CPUC directed the applicant utilities and the parties to file no later than July 21, 2000, “program proposals describing new efficiency programs which are designed to achieve the greatest possible reduction in electric demand and electric energy usage 

. . . .” (D.00-07-017, p.273). 

The California Energy Commission (CEC) is pleased to provide specific EE proposals contained in this filing.  In summary, we believe that in the short term new EE programs should be targeted to provide peak demand reductions in the two specific geographic areas that are currently experiencing both voltage support and reliability problems, namely the San Francisco Bay area and the San Diego area. Other EE programs can be run on a statewide basis to help reduce the cost of providing electricity during peak demand periods in all of California. In this filing we provide a list of program ideas that program administrators can review and hopefully use in achieving the overriding objective of providing some form of effective demand response to the extraordinarily high prices for delivery of energy during the summer peak.

The EE programs presented in this filing are all designed to make customers aware of the real costs of their energy usage on peak and to give them the capability to reduce their energy usage during this critical time.  By investing in more energy efficient equipment, or by shifting the time of day when their appliances or equipment are in use, customers will lower everyone’s peak  energy costs while at the same time reducing system load in areas with critical reliability problems. These EE programs include ways for customers to shift the usage of their equipment to off-peak time periods either manually (e.g. by not using clothes washers and dryers during peak or shutting off some lights), or automatically (e.g. by having the electric utility or the customer’s own control systems turn the air conditioners off during some portion of a critically high peak demand period).  

The CEC used three key criteria to select the demand solution programs proposed below:  (1) the programs must be able to achieve measurable load reductions in critical areas of the state that need more voltage support or demand relief to reduce the probability of blackouts;
  (2) the programs must be cost effective when compared to the cost of energy during peak and able to produce these peak savings by June 1, 2001; 
 and (3) the programs must be able to provide reliable demand reductions in targeted peak end uses.
  The demand solution programs must also inform customers of the dollar impacts of their actions, i.e. how much money they will be saving by reducing their load during peak time periods.     

Finally, the set of programs proposed herein represent a mix of load management and more traditional energy efficiency programs targeted to provide immediate load relief and lower prices.  However, collectively these proposals would cost considerably more than the $70 million of PGC funds discussed in D.00-07-017, and we recognize that the list of $300 million in programs proposed herein may have to be prioritized and/or reduced to fit the constraints of the available budget.  Nevertheless, we believe it is best to provide as many good program ideas as possible and let the CPUC determine the top priority programs. In addition, we believe the innovative demand responsive programs can be funded out of the “public goods charge,” but recognize that it may be appropriate to fund the more traditional load cycling programs using utility distribution revenues. 

II.  PROPOSED DEMAND SOLUTION PROGRAMS

Below are the CEC’s proposed demand solution programs to achieve peak load reductions.  We have separated these proposals into four different program categories as follows: 

· Programs to provide immediate load relief in the summer of  2000 during Stage 1, 2, or 3 emergencies

· Programs to provide peak load reductions by the summer of 2001

· Programs to provide sustained annual reductions in peak load over the next decade

· Programs to reduce public agency loads

Table 1, below, provides a summary overview of the types of programs proposed in this filing. Details for each program are discussed in the text provided after the table.

Table 1

Overview of Proposed Demand Reduction Programs

Program Name

Summer 2000 Programs

1a. Public Awareness-Residential

1b. Public Awareness- Small Commercial 

2. Resume Traditional AC and Pool Pump Cycling Programs

3. Pilot Price Responsive HVAC Program

4. Ensure Back-Up Generation Facilities Are Operating

Summer 2001 Programs

1a. Price Responsive HVAC and Lighting Systems in San Francisco

1b. Price responsive HVAC and Lighting Systems in San Diego

2a.Tune up of Large Commercial AC Systems

2b. Tune up of Large Commercial AC Systems 4. Home AC maintenance check , charge and seal- SF

3 Home AC Tune-up in San Francisco

4a6.  Enhanced Residential Peak Shed for San Francisco Peninsula

4b7. Enhanced Residential Peak Shed for San Diego 

5.8 Enhanced Pool Pump Tripper Program

Statewide Programs to Deliver Annual Peak Savings 

1. New Home Quality Assurance

2. Energy Star Homes (beyond T-24)

3. Non Residential Building commissioning

4. Cool Communities/White Roofs

Program to Reduce Public Agency Loads

1. LED Traffic Lights

2. Water/ Wastewater Pump Retrofits. 

A.  Programs To Reduce Overall Peak Load In The Summer of 2000

1. Public Awareness Campaigns
A well coordinated statewide public awareness campaign, including alerts on the highest demand days, could significantly reduce peak electricity load.  Experience has shown that the public will respond to a broadly targeted campaign to modify energy usage habits during a reliability crisis, and representatives of some businesses affected in June by the San Francisco area blackouts have stated that they would willingly cut back their electricity loads when notified to improve system reliability.  While crises “alerts” should be used sparingly, for the most critical days, a more general “awareness” campaign could be conducted continuously prior to and during the summer months.

A public awareness campaign could be put in place rapidly if the Governor’s office or the Independent System Operator (ISO) issued a statewide message warning people of a possible Stage 1 or 2 Emergency Energy Alert.  Along with such an alert, or as part of an ongoing informational campaign, the public (households, businesses, and industry) would need to know what actions could be taken (e.g., raising thermostat temperatures, reducing lighting, avoiding appliance usage until after 7:00 PM, and so on).   

The goal of the awareness program would be to reach 25% of residential and small commercial customers, and convince them to take voluntary actions to reduce or shift total peak load by up to 350 MW. The cost of this program would vary widely depending on the media used and the number of announcements.  In the short run, the ISO’s supply and demand simulations suggest there may be a need to run spots as often as 16 times per summer to correspond with the expected number of Stage 2 emergencies. Cost estimates for developing and delivering this awareness campaign range from nominal (for public service announcements and messages by the Governor and utilities) to several million for more sophisticated campaign ads. Also, it may be difficult to achieve the MW target for this program since it may take up to six weeks to develop and implement this campaign.  

2. Resumption Of Traditional Load Management Programs In Critical Load Areas
Utilities operated load cycling programs during the 1980s but usually ran into problems with recruiting a significant number of participants due to comfort problems and the inability to confirm whether the cycling system had actually reduced load at the building being cycled.  Program administrators are in the best position to estimate the peak MW reductions that could be achieved for the summer of 2000 from this type of program, but we propose some improvements for such programs in the section on programs for the  summer of 2001, below.

3. Pilot Price Responsive HVAC And Lighting Systems

This commercial program would provide rebates to encourage the installation of two way communications between the Utility Distribution Company (UDC) and the commercial customer tied in to each building’s energy management system. The communications line would allow the customer to (a) see the utility’s estimate of the current avoided costs of providing power during peak periods and (b) program equipment to cycle off or run off peak in response to these price signals. Pilot programs to test the efficacy of the price responsive equipment concept are being run by some of the state’s municipal utilities during the summer of 2000. We encourage the investor owned utilities to coordinate with these pilots and perhaps run pilots of their own this summer. 

4. Information To Ensure Back Up Generation Facilities Are Fully Utilized 

Utilities should be required to provide timely warnings of imminent reliability problems to all of their customers who possess “back-up” generation facilities for up to 200 hours per year. An informal poll suggests that up to 12% of commercial facilities have “back-up” generation facilities and thus have the capability to provide roughly 2000 MW of capacity during periods of extreme stress on the transmission grid. However, it is the CEC’s understanding that many firms with back-up generation facilities in the Silicon valley were not informed in mid June that rolling blackouts were imminent until 2 or 3 minutes before the actual outages.  In addition many customers, and some utility personnel, did not know that the air quality permits for these generators allow them to run for up to 200 hours per year so that it is legal and feasible to turn these generators on before an area reaches a Stage 3 emergency. To remedy this problem we recommend that utilities be ordered to consult with customers who have known “back-up” facilities and discuss communication protocols to ensure these customers have adequate time to start up the generation facilities during any future Stage 2 events. 

B. Programs To Provide Peak Load Reductions By The Summer Of 2001

The demand solutions in this category consist of five different program efforts targeted primarily at reducing commercial and residential cooling loads in existing buildings. The proposed commercial programs described in this section are designed to give existing commercial customers information and the capability to reduce loads based on information provided by the ISO or utilities regarding the cost of running their HVAC and lighting systems without necessarily installing new interval quality meters.  Building operators would also be provided with options to either shift equipment operations on a price-responsive basis or invest in tune-up or replacement services to reduce the peak requirements of their systems when in operation. The proposed residential programs would reduce residential peak loads through home AC system checkups. Additional savings could probably be obtained by expanding the traditional AC and pool pump cycling programs to more customers. A list and brief description of each program is followed by a more detailed discussion on the participation goals, the expected MW reductions, and the program costs.

1. Price Responsive HVAC And Lighting Systems
This commercial program would provide rebates to encourage the installation of two way communications between the Utility Distribution Company (UDC) and the commercial customer. The communications line would allow the customer to (a) see the utility’s estimate of the current avoided costs of providing power during peak periods and (b) program equipment to cycle off or run off peak in response to these price signals.  As part of the participation agreement, utilities would agree to send their estimated avoided costs to the customer over the Internet and pay customers 50% of these avoided cost values for confirmed reductions. Customers could then pre-program cost control strategies into their own energy management control systems (EMCS) to respond when prices exceed a certain threshold.

The cost of installing these new commercial communication systems is estimated to be roughly $1200 per building.  We recommend setting an aggressive participation goal of reaching up to 35% of all commercial buildings in the San Francisco Bay and San Diego regions with existing EMCS.  At these participation levels the programs could save roughly 220 MW by 2001 in the San Francisco Bay area and up to 70 MW in the San Diego region at regional program costs of $40 million and $12 million respectively.

2.  Tune-Up Of Large Commercial HVAC Systems
This commercial program would provide rebates to pay for a portion of the cost of tuning up and re-commissioning large, existing commercial HVAC systems in existing buildings. We estimate pilot programs in the San Francisco and San Diego regions could produce annual savings of approximately 50.5 MW at a program cost of approximately $8.2 million. 

3.  HVAC Home Tune-Up For Existing Homes

The third  program would provide cash incentives to residential customers in existing homes to request duct repair and sealing, A/C maintenance and repair, and refrigerant charge services from qualified contractors. This would expand the existing residential contractor program to include  two new elements, namely (a) joint advertising linked to the public awareness campaign, and (b) the production of a comfort rating after the tune up service to increase the resale value of the property. 

Home A/C tune-ups for existing homes could be run as either a statewide or a regional program.  If the program reached 12,000 households with air conditioner units in the San Francisco Bay area, the first year program costs would be roughly $8 million.

4. Enhanced Residential Cycling Programs With Cash Payments And Override Options To                                             Increase Customer Participation, And Mitigation Steps To Increase Comfort
This program is an expansion of the traditional residential load “cycling” program augmented with a new building contractor assistance element to mitigate homeowner discomfort.  This would involve installing or reactivating an A/C controller that would allow the electric utility company to shut-off the homeowner’s A/C during peak load periods.  The homeowner could receive up to $10 per confirmed load shed ($3/kw) during emergencies.  The homeowner should have the discretion to override the utility’s shedding signal, but would lose the incentive payments if this option was exercised.  


To lessen the homeowner’s or renter’s discomfort during peak shedding (i.e. the time when the A/C is off), a contractor would come to the residence prior to installing the A/C controller and for nominal fee to the homeowner (roughly $100, the remainder being picked up by the utility) offer HVAC duct and A/C maintenance.  This would assure that during the time the A/C system is in operation the homeowner would receive the maximum benefit from the cooling system. This program could also be coupled with the stand alone home check up programs described in Section C of this filing . 

Residential peak shedding programs have been run successfully in the past and can now take advantage of new advances in telecommunication to increase customer participation by offering an override switch.  We suggest that program administrators offer homeowners the choice of the traditional cycling programs with one way communications or a new two way system that allows customers to override a cycling signal if this will present a major inconvenience at their dwellings. 

A new cycling program could reach up to 100,000 single family homes in the San Francisco Bay area and up to 50,000 home in the San Diego area. In San Francisco, the first year of the program would cost roughly $13 million dollars. These costs may be reduced if PG&E can reactivate its old cycling network for some of these units at a lower cost.  This would reduce peak load by 147 MW in 2001, a significant portion of the 1285 MW of residential AC load in the San Francisco Bay area.  In San Diego, the first year of a A/C cycler program that would reach up to 50,000 participants would cost roughly $6 million. This program could reduce peak by  up to 43 MW in 2001.

5. Enhanced Pool Pump Tripper Programs
In this second residential program, the utility would work with pool maintenance firms and potentially homeowners directly to install pool pump trippers that would shift pump usage either before or after the peak period (which occurs between 2PM to 6PM). Firms would be given an incentive if the pool pump trippers did indeed curtail demand between 2PM and 6PM at each house of $20/month to mitigate problems found in previous programs where the trippers, once set, were quickly moved only a month after program operation.

Estimated Peak Load Impacts- Pool pump cycling programs can achieve from 0.5 to 1.5kW/pool of peak load reduction for every home that installs and uses the trippers on their time clocks. We estimate that up to 100,000 customers (out of roughly 700,000 pool owners) could be signed up to deliver roughly 70MW of coincident peak reduction (0.7kW per home) by 2001. Program costs are estimated to be roughly $60/home to provide incentive payments of $20/month for three months to pool maintenance firms. Total program costs statewide could range from  $4 million to $6 million, depending on program advertising costs and the duration of the incentive payments.

C. Programs To Reduce New Building A/C And Lighting Loads On A Sustainable Basis

The programs proposed in this section are designed to reduce the actual peak loads of new buildings through better design and commissioning, and by give existing commercial customers information on the cost of running their HVAC and lighting systems without necessarily installing new interval quality meters.  They would also provide building operators with options to either shift operations on a price-responsive basis or invest in tune-up or replacement services to reduce the peak requirements of their systems when in operation. In addition, we propose a commercial program targeted at reducing peak loads in new commercial buildings through building commissioning.  Details on the four specific program concepts are presented below.

1.  New Home Quality Assurance Program
The first residential program seeks to reduce the peak usage of all new homes by requiring that heating, ventilation and air conditioning (HVAC) equipment be tested and commissioned before a new home is sold and occupied.  This quality assurance or “commissioning” of the building would ensure that the HVAC system and insulation in the new dwelling unit have been installed properly and are up to code.

The new home quality assurance program would reduce the peak demand of new homes by requiring an inspection of the entire HVAC system to ensure it is delivering comfort and energy efficiency levels specified in home plans. Utilities would hire contractors to provide quality assurance testing in the field to verify proper installation of HVAC equipment, ducts, insulation, and windows as a condition of utility hookup.  Savings for duct improvements would be beyond the requirements for Title 24 (i.e. homes must comply without duct compliance credits).  Remedial actions would be required for all homes not meeting program requirements.  This program should be pursued statewide, and is estimated to save 35 MW and cost roughly $20 million.

2. Energy Star New Homes

This program would increase funding for the construction of new homes that qualify as energy efficient “Energy Star New Homes” (i.e. homes rated energy efficient by the Environmental Protection Agency). This action would expand the current utility incentives for Energy Star homes and increase the size of the target market to 20% of all new home built by the year 2002. The increased funding for Energy Star homes would focus on stimulating the installation of measures that reduce peak demand, such as duct design and sealing, high performance windows, insulation, and building envelope sealing.

The proposed Energy Star new home program would expand current utility incentives being paid for new homes that meet the Energy Star Home standard.  Meeting this standard reduces the peak demand requirements of the air conditioner by an additional 25% beyond the level required by existing standards.  The program would focus on encouraging builders to include measures that reduce peak demand (e.g., duct design and sealing, high performance windows) in their plans.  The program would also include a quality assurance check of HVAC, ducts, insulation, and envelope sealing as part of the new home quality assurance program for all new homes. This effort is estimated to cost $15 million annually, and save 25 MW in 2001.

3.  Nonresidential Building Commissioning
This program would provide rebates to pay for a quality assurance “commissioning” agent to improve commercial building energy efficiency at the design phase through commissioning plans, a documentation of design intent, functional testing, testing at occupancy, and training of operating staff.  If the program reached 100 large commercial buildings over the next year, it would reduce peak load by up to 2MW in the San Francisco area in 2001 at a cost of $2 million. Significantly larger savings could be achieved over the next decade if the pilot programs prove successful and were expanded statewide. 

4.  The “Cool Communities” Program
This commercial program would encourage commercial building owners to switch to more reflective roof coverings when existing roofs are due for maintenance or replacement. The program also would encourage the elimination of urban or suburban heat islands that cause urban temperatures to rise disproportionately on hot summer days.  Annual savings for the Los Angeles area are estimated at 100 MW and costs are $10 million annually over a 16 year period to completely implement the program.
 This estimate includes both the direct and indirect energy savings from reduced HVAC use and the lower ambient air temperatures for both commercial and residential buildings. 

D. Programs To Reduce Public Agency Loads

1. The Light Emitting Diode (LED) Program for Streetlight Retrofit

This program seeks to reduce the peak requirements of all traffic lights in California by accelerating the rate of LED (light emitting diode) retrofits by local governments. Currently roughly 25% of local governments have retrofitted their red lights but very few have retrofitted their green and yellow lights which have longer payback periods due to lower usage levels. The program design would provide cash rebates for each traffic light that is converted to LED. The program would cover all traffic lights in the state, both those owned by local governments and those owned by CALTRANS (the state’s Department of Transportation).

The CEC has had roughly two years of experience in running a small loan program promoting LED’s with local governments. Therefore, the CEC could administer this expanded program alone or could work with utilities to run a joint program. 

 All of California’s 45,000 major intersections could be retrofitted with LEDs by mid-summer 2001.  CalTrans and some 300 to 350 local governments need to be involved.  CalTrans estimates that by retrofitting their traffic lights (some 4,500 intersections) they would reduce load by about 12 MW.  Local government traffic light retrofits would reduce load by roughly 155 MW.   The cost of purchasing LEDs is dropping.  Statewide, the total cost of retrofitting all traffic lights would range from $180 million to around $130 million, depending on the cost of purchasing LEDs in bulk over the next year.  The annual program cost to provide rebates to reduce the incremental cost of the more expensive LED traffic lights is estimated a $30 million.

2.  Improving Water Treatment Efficiency

This program would retrofit water and wastewater treatment plants with more energy efficient technologies.  There would be a potential savings of 670 MW if all plants in California were retrofitted with more efficient pumps, motors, drives and control systems.  Assuming that  25 percent  of the districts participated by the summer of 2001, approximately 160 MW could be saved by 2001 at a cost of $100 million.

3.  Price Responsive HVAC Systems For State Buildings

This program is described in the earlier section on commercial buildings. The state’s Department of General Services plans to develop a pilot program with this new communications technology.

E. Summary    

Table 2, below, provides a compilation of the peak load impacts that could be obtained from the various programs which the CEC is recommending in this filing. The regional programs concentrate on reducing air conditioning and lighting peak loads in transmission constrained areas that are most likely to experience reliability problems, i.e. the San Francisco peninsula and the San Diego area.  Peak demand reductions of 398 MW in the San Francisco region and 148 MW in the San Diego region could be achieved at an estimated program cost of $65 million in San Francisco and $22.2 million in San Diego, respectively. If implemented these programs would significantly decrease demand in these local areas and significantly improve the reliability in each area.

Table 2 also includes recommended programs for implementation at the statewide level. Estimated peak load reductions from these programs in 2001 are 1008 MW at a cost of $189 million dollars assuming very rapid deployment of all of the programs. The sum of the peak demand reductions from the regional and statewide programs is 1554 MW of peak reduction or roughly 3.4% of the total peak demand of 45,000 MW experienced in mid June of 2000.  Studies by the Power Exchange (PX) show that a 3% reduction in peak load led to a 25% reduction in energy costs during the same period. Thus, the peak load reductions from these programs would help to dramatically decrease the high prices Californians have been paying for electricity during the peak periods and heat storms.

Table 2

Overview of Proposed Demand Reduction Program- Peak Impacts and Costs

Program Name
Peak MW in 2001
First year program cost--     $ million
Levelized cost $/kw-years peak

Summer 2000 Programs




1a. Public Awareness-Residential
300.0
2.5 to 3.5 
1.3

1b. Public Awareness- Small Commercial 
150.0
2.5 to 3.5
2.6

2.  Resume  traditional AC cycling and Pool Pump programs 
NA
NA
NA



3. Ensure Back up Generation Facilities are operating
2000.0
NA
NA

Summer 2001 Programs




 1a. Price responsive HVAC and lighting systems for San Francisco
220.0
40.0
23.5

1b. Price responsive HVAC and lighting systems for  San Diego
    79.0
  12.0
19.6

2a.Tune up of Large Commercial AC systems-SF area
24.0
4.0
21.5

2b. Tune up of Large Commercial AC –systems-SD area
    26.5
        4.2
20.6

3. Home  AC Tune-up –SF area
7.0
8.0
156.0

4a.  Enhanced Residential Peak Shed for San Francisco Peninsula
147.5
13.1
18.4



4b. Enhanced Residential Peak shed for San Diego 
    43
    6.0
18.8

5. Enhanced Pool Pump tripper program (statewide)
70.0
6.0
11.3

Statewide Programs to Deliver Annual Peak Savings 
 



1. New Home Quality Assurance
35.0
20.0
  73.0

2. Energy Star homes beyond T-24
25.0
15.0
  77.4

3. Non Residential building commissioning
2.0
   2.0
139.5

4. Cool Communities/White roofs
100.0
  10.0
  12.9

Program to Reduce Public Agency Loads




1. LED traffic lights
167.0
  30
23.7

2. Water/ Wastewater pump retrofits. 
160.0
100
80.6

Table 2 also includes information on the relative “bang-for-the-buck” of these programs in terms of both reducing peak load requirements and the avoided cost of saving energy during the highest cost summer peak hours.  Column 3 in Table 2 provides the estimated levelized costs of the savings in terms of $/peak kw-year.  For comparison, the levelized cost of a combustion turbine is about $55/kw-year and the barge proposal had a fixed cost of $143/kw-year, not including the costs of fuel for the turbines. These levelized costs for the demand management programs are a very conservative evaluation since the analysis ignores the value of the program energy savings generated for the vast majority of hours in the year that are not on the peak, in this case the roughly 3,000 hours of regular HVAC operation for most buildings that are not coincident with system peak. 

III.  CONCLUSION

Implementing the EE programs which the CEC has proposed in this filing will require cooperation between the Governor’s office, the Legislature and the lead state agencies involved, principally the CPUC and the CEC. Funds for these programs must either be authorized by Legislature or authorized out of existing EE public goods funds overseen by the CPUC.  However, the CEC believes that the programs which we have proposed can contribute effectively and in a cost effective manner to addressing the significant peak load and related electricity demand problems which California is currently facing.
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� The two critical geographic areas considered in this analysis the San Francisco peninsula region and the San Diego service area.


� For this preliminary cut we judged the programs to be cost effective if their levelized peak cost was less than $200/kW and or the program could produce energy savings at a cost less than $200/MWh when amortized over the 100 highest peak hours during the summer months.


� These end-uses include lighting, heating, ventilating, and air conditioning (HVAC) systems normally used between 2 and 6 PM.


� For example, the EMCS could be programmed to automatically adjust the building thermostat up 2 or 3 degrees in response to predetermined price thresholds and to gradually dim lighting levels in interior spaces at a rate slow enough that users are unaware of the change in lighting levels.


� Savings estimates are from Rosenfeld, et al, Cool Communities: Strategies For Heat Island Mitigation and Smog Reduction, Energy and Buildings Vol. 28 ( 1998),  p. 51-62.


� The levelized cost formula used in Table 2 is as follows:





Levelized  $/kw-yr = (Program cost *capital recovery factor [.129 for a ten year investment at 5% real discount rate] + annual program costs)/ Peak savings in kW. Note: This formula does not  include any attempt to include the energy savings benefits of these programs. An attempt to spread the costs of the program over the energy savings that occur during peak and off peak hours would significantly reduce the levelized costs estimates presented here.
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