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Forward

This paper is dedicated to the legislators and staff who took the initiative to get the process started with AB 1890.  That legislation was imperfect, not because of legislative intent but due to a general lack of understanding of the details of the electricity markets in California that were hidden under the previous regulated environment.  With the removal of some of this regulation, the complexity of and the profit making opportunities within the electricity market have become exposed.  This paper is a discussion of some of the revealed market structure and specific actions that can be done to improve market performance.

Introduction

For many years in California electricity has been bought and sold on a contractual basis between competing utilities.  These sales as in many other markets were a wide spectrum of long term and short term bi-lateral power, energy, unit, and transmission commitments.  The contracts were based on joint projected needs.  Power was scheduled and dispatched to a great extent on a least cost, cost of service basis.  If real marginal costs were different in the different franchise areas, this was noted and rates to consumers reflected these differences.  The system was dispatched on a least cost basis, and all ratepayers shared – through bilateral contracts in any economies.  There was little profiteering because all profits were returned to the ratepayers.

Because profits were regulated, there was no personal or corporate reason to make any special effort at pricing other than least cost dispatch.  If one utility was able to forecast demand conditions accurately and to adjust positions in the power market, it was able to bring lower prices to its customers by acquiring resources just adequate to meet its “own-load” needs.  If the forecasts were not accurate, one utility was able to “profit” at the expense of another, but the effect were small and not a penny of the profits accrued to the stockholders of the utilities because their profits were regulated.  All profits of aggressive trading were returned to the rate-payers in the various service territories.  The only incentive was the pressure of incipient municipalization.  Municipilization, then as now, is the largest fear the Investor Owned Utilities have in most any state. 

While the previous market summary may seem simplistic.  It summarizes an environment in which there were two major criticisms of the integrated utilities: first that they were inefficient in aspects of service delivery, and second they acted as monopolies in inhibiting market entry at every level of service.  Antithetical positions to the inefficient delivery of services became apparent at many levels as shown in Table I. 

Table 1:  Motivating Factors that engendered AB1890

	Utility Provided Service
	Public Concern
	Proposed Hypothetical Alternative

	Generation 
	No competition, difficult market entry
	Open market and allow more generation providers

	Transmission 
	No Competition, and perhaps not enough
	New Transmission would be planned built and operated by an independent authority.

	Distribution
	Inefficient and expensive
	None, or perhaps: more co-generation 

	Product and Pricing 
	Too few products and pricing options.  Unfair pricing, and unfair pricing 
	Private Energy Service Providers providing a full range of energy products, metering , and settlement options

	Energy Efficiency and DSM 
	Inefficiently being delivered perhaps due to conflict of interest with kWh sales 
	Third Party delivery / integration with Energy Service Providers


Prior to AB-1890 in 1996, there have been efforts in recent years to overcome these limitations.  PURPA was passed in 1978, and became effective in 1882.  It was intended to encourage the entrance of small generators into the market.  This led to endless arguments and fights over avoided costs and to some extent what exactly was a QF.  Since the profits of the utilities were regulated, the only real purpose of fighting over PURPA prices then was to inhibit the ability of IPPs to provide distributed generation.

The AB1890 Environment:

AB 1890 and the required divestiture of generation assets by the utilities constituted California’s attempt to address perceived supply side inefficiencies .  Divestiture and AB 1890 were sponsored under the idea that competition would lower prices and improve product delivery in most all the areas cited in Table I .  Most effect was to be in generation, and perhaps the least expectations were of improvements in transmission
.

California has made a major effort to transfer generation assets to the unregulated private sector under the idea that competition would lower prices.  There were several characteristics of the California market not addressed in AB 1890:  

First, the major objective of a profit-making entity is to make profits by seeking out or creating market opportunities and to keep these profits – not to compete.

Second, when profits are made by private unregulated producers, they are removed from the ratepayers, unlike the pre AB 1890 environment where profits of better power contracting were returned to the ratepayers in one service territory or another.

Third, there is not one electricity market in California, but many different ones separated by time and space.  These electricity markets are separated spatially by the transmission line resistance.  The ISO is currently discussing 10 or more different “reliability zones” (zone) each with a different price
.  In these zones there is a different power markets every hour, every minute (time) of the day.  For simplicity, call these hourly markets.  Each hour has different supply, demand, and transmission constraints contractual terms in many of the zones.  Each different electricity market (time, zone), has a market clearing price that is a function of local market structure, physical constraints, and demand conditions.

Fourth, a competitive market requires free entry and exit of small producers and consumers.  This is clearly possible for consumers, but not producers.  For the California electricity market to be competitive, this fluidity of entry must be true in each of the zonal markets, all of the time.  With no entry possible in these fringe markets, exercisable market power is created.  More zones, shorter time periods, – more monopoly opportunities.

The ISO has been struggling with and discusses publicly the competing dictates of operating “the electricity market” in California with legislative tools that ignored the above four tenants.  California is not one market with players with monopoly power, but the 10 – 20 “reliability” zones where the price is expected to be different at various times of the day. In effect, each of these reliability zones is a different spatially interconnected market.  At times, due to low demand, the some of these markets may be competitive.  However, from the projected evidence of price variation suggests that market power
 is being exercised in different zonal markets much of the time.  This would be the expected result if the zonal markets have an insufficient number of competitive suppliers.

Without competitive markets in each zonal market, each zone will have its own market structure each hour of the day and local monopoly power will be exercised in so far as possible.  To inhibit local market power at all times, each of these zonal markets will have to be competitive at every hour of the day.  Therefore, the major economic question is how can we get from the current market structure to one that is competitive in each zone at all times.

Solutions

There is only one economically efficient solution:

The immediate encouragement by all means a very large number of independent dispersed sellers able to easily and efficiently contract with any consumer or consumer group.

The following is a discussion of possible actions toward and away from this solution.  The list is not meant to be comprehensive.  Some of the ideas such as market structure changes are long term, others like immediate state condemnation and regulation are shorter and unlikely to e satisfactory in the long term.  Some are difficult to implement, others require only the rethinking of how a market should be regulated.

Imposition of Regulation on in-state large generators

This option will not be developed here as the author is not a lawyer, except to observe that businesses involved in interstate commerce have been regulated by states since Munn v. Illinois in 1877.  For electricity, monopolies might exist any of the reliability zones at any hour.  

Regulation is a poor man’s substitute for competition.  Imposition of price caps, condemnation of private generators, or other anti-market measures will inhibit market entry.  If regulation is to take place, it must address not some imaginary aggregate California generation market, but it must address the exercise of market power in all of the zones all of the time.  Since there seems to be no question that the markets are setting prices in excess of marginal or even average prices, the market needs to be change in some manner to become competitive.

We have in place PURPA which is rendered fairly ineffective in most states such as California by a myriad of other obstacles placed in the small power producer’s path such as power contracts interconnection studies, endless stalling and utility originated delays.  It is difficult to see how a state regulatory option will help foster a large number of new small generators, or anything but a return to inefficient regulation of high prices.

Create a huge market for many small generators

The CPUC currently continues to oppose market improvements.  This is demonstrated by the following past activities, and suggested future steps:

Foster Interconnections:  First, currently the CPUC has allowed the utilities to inhibit distributed generation resources from being easily connected to the grid by delaying aggressive supporting action on the interconnection docket presently open before it.  If the CPUC wants competitive generation markets, it should change the current interconnection environment so that is more faster and attractive to the customer to plug in a 1 kW generator than a 1 kW toaster.

The CPUC allows easy connection of loads such as toasters which will soon cause rolling blackouts and price spikes.  At the same time it perpetuates interconnection procedures that are as tortuous as possible for small generators.  The interconnection procedures, the delays, and the punitive requirements for stand-by power effectively inhibit the interconnection of small generators.  This lack of entry of small economic agents on the supply side directly causes the monopoly conditions witnessed in many of the power markets in California today.

Currently, the UDCs place endless interconnection, rate, and marketing obstacles in the path of 1 kW generators, yet none in front of toasters. This practice inhibits a competitive market for power generation, eliminates diverse distributed generation, maintains monopoly positions for certain generation companies, prohibits small efficient cogeneration, and contributes in a major way to the current problems observed in the aggregate California Power Market.  The solution is to make it as attractive, or more so, to sell power as it is to buy it.  This can be done by regulation in a few months.  Consider Attachment A to this note, a taped telephone exchange recorded in the spring of 2003.

Currently the ISO is charging ahead attempting to put in 2,000 MW of distributed generation since the barriers to smaller distributed generation by IOUs are so formidable.  This is in part due to the gross ISO shortfall in 2001 peak, but it also directly addresses the need for generation distributed in the load
.

Create markets: Second, allow and facilitate long term bilateral contracting by all parties should be encouraged and fostered at all levels.  These markets should be for all types of electrical products, kW, kWh, and reserves in every market.  Since all power generation require long term capital commitments, and often long term fuel contracts, prudent financial management requires long term sales contracts to match.  Any other arrangement is more expensive.  This can be corrected by the CPUC in a few weeks.  If I as a small seller can enter the market and sell at low transaction cost to you as a small buyer, the market is efficient.

The creation of zonal markets by fiat is not useful if there are no traders.  If there are many traders generators and buyers, at the markets with visible prices, then the markets will be efficient.  Creating the zone markets first will simple allow for more places for market power to ever exercised. 

Stop Creating and Protecting Market Power: Third, current practice is to allow utilities to have numerous bilateral contracts with hidden prices, but not allow market entry, or bilateral contracts between small producers and small sellers of electricity.  Further, bilateral contracts between small buyers and small sellers is almost impossible.   It is a monopoly created and enforced at several levels by the active abdication of market entry and structure the market by the CPUC.

Create Information: Fourth, the CPUC could cause to set up an effective mechanism for real time dispatch of DSM, distributed generation, small IPPs, and other resources.  The ISO is attempting to make some steps in this direction on a system wide basis
, but it is not clear that the CPUC should not unilaterally call for the creation of an independent market using PGC funds.  

The ISO is a logical entity to operate this system as long as centralized command is warranted.  Information availability to large numbers of small consumers and generators might obviate the need for an ISO in the future.  The better the market information, and the existence of large numbers of market participants the less the need for centralized dispatch and the more efficient the market
.  Information about present prices and conditions to predict future gives signals for small produces of kW and kWh to garner capital and to and serve small customers.  The role of regulatory agencies should be to foster price and other interim control information to all parties as quickly as possible.  Given existing digital paging, signaling, and broadcast phone services technology, the CPUC could order and have in place basic control and information in place in days
.

The key to efficient markets is a large number of small actors; however for these to come into existence and to perform efficiently, information on pricing needs to be available.  Current practice is to hide price information so as to disguise the practice of market manipulation.  This inhibits entry and consequently maintains the poorly performing markets through poor market structure.

The utilities cling to hiding behind contract curtains – ostensively to protect their trading positions.  In reality, hiding these contracts are used only to confuse the demonstration of avoided costs used in paying for QF generation.  The response to this by the commission could be as simple as requiring all firms buying or selling power in California to disclose all contractual terms.  This was recently done in the energy efficiency program by the CPUC and let to a plethora of proposal.

Allow Energy Efficiency:  Fifth, the Commission currently insists that any energy efficiency project that generates power is ineligible for PGC funds through the Energy Efficiency Programs
.  This decision eliminates small cogeneration in energy efficiency portfolios in 2001 which is invariably a very efficient use of energy.  Eliminating cogeneration has the clear effect of eliminating small dispersed generation that has the best chance of supplying distributed generation needed to ameliorate the large number of expected zonal monopolies created when the ISO goes to zone pricing.  If the Commission wanted the power that could be unleashed through a huge myriad of diverse generators, cogenerators, solar power /standby generators, they could order that cogeneration is energy efficient, and allow PGC funds to be used for it.  This decision could be made in a day.

At the California Energy Commission, the CEC’s Distributed Generation public goods funds may only be used for research – not on any project that is marketable.  If the CEC and the CPUC can get over their complementary obstacles to small commercial cogen and other forms of energy efficiency/generation combinations, the state might generate a myriad of new paths to generate electricity and use the waste heat efficiently
.  Increasing electrical capacity, encouraging energy efficiency, improving power reliability and quality, or reducing generation market power would be possible.

In Summary 

To solve the energy problems left open by AB 1890, we must take immediate steps to increase the number of generators dispersed in the different zones.  This by far is the best and most stable long term solution to our short and long term market performance.  It is simple to do.  Most of the actions are within the control of the CPUC, and all will have a positive economic effect as we move from state sponsored market inefficiencies to a fully distributed competitive markets of a vast myriad of different generators – all competing to save the consumer and the environment.  

Attachment A

Telephone Conversation 

Recorded for Pacific Edison’s training purposes  

June 23, 2003

Pacific Electric, (PE): 
Hello, welcome to Pacific Energy’s Customer Connection!

Ms. Green, (MG):
Hello, I’m mad; I’ve been hanging on this phone listening to twenty minutes of awful Musak waiting.

PE: 
I’m sorry, we are really busy, everyone is trying to get connected.  How can I help you?

MG: 
I need to get paid for my RV generator if I plug it in!

PE
I can help, but if you had called our 800 buy-power number, there would have been no wait.  If you have any problem in the future, call them.  Now, about that generator…

MG
Yeh, I heard that you needed generation, so I started the generator/oven in the RV, and want to get paid for plugging it into the house and running the meter backwards.  What are your rates?

PE 
They vary depending on the time if day and week.  Last summer you could have received about 20 cents per kW hour during the weekdays and about 3 cents the rest of the time.

MG 
What about now?  What’s I going to cost to get me hooked up?  

PE
Hook-up is easy! You are at 23.5  Frost street, right?

MG
Yes, how did you know?  Actually I am in the back baking in the RV.

PE
Your phone number came up on my computer.  I am looking at your service now.  

MG
Well, anyway, how do I get signed up to sell power?

PE
First we have to do two things:  one to protect other customers, and second we need to talk about metering  ….. oh, and we have to make some agreements.

MG
What kind of agreements?

PE
Well the usual, power sales agreement, interconnection feasibility survey, site study, interconnection engineering study, system impact study, interconnection agreement, meter test agreements, power purchase or wheeling agreement, relaying and testing protocol agreements and scheduling, hold harmless and a bunch of other agreements: about 23 in all…

MG
What …. I won’t…..

PE
Don’t worry, we can make all these by phone in a few minutes.  Lets try.  Do you want to use your standard meter, or do you want to pay for an inexpensive TOU.

MG
Why would I want the new meter?  Do I have to have it?

PE
No, you don’t have to have to have it, but if you sell a lot of power during the day, you would do better with the TOU meter.  I suggest you start with your own meter, since the generator will not balance out your use.

MG
What do I have to pay for?

PE
Well we have a standard small generator relaying and interconnection package.  That is $ 200 installed.  It plugs into your meter socket.

MG
Do I have to have it?

PE
Yes, and you want it.  You don’t want to hurt your neighbors’ TV’s do you.

MG
No, but $200 is expensive.

PE
Sorry, we need to protect our customers.  You could rent the package from us, or others, for about $9.00 per month.

MG
OK.  How do I get it installed?

PE
Our engineers will be arriving at your house in… {looking at another screen} ..about 16 minutes.  They will have all the interconnection forms and agreements filled out for you to sign.  When can you be generating?  We need you on line!

MG
{A bit disconcerted} – Now.  How do I get paid?

PE  
Well … tell me you have read all our interconnection agreements on the internet and you agree. 

MG 
If I say yes, can we go ahead? 

PE
Yes.

MG 
Ok, I agree. Now how do I plug it in and get paid. 

PE
Good.  Because you agreed, I am having the boys bring you copies of all the agreements – presigned by PE…. You just initial the top page.  Now, about getting paid.  From your meter readings.  I suspect that you want our “BUYSELL Rate 1.   If you had a bigger generator, you could go for our higher time-of-day rates and dispatchable rates.

MG
I just want to get paid for helping.

PE
That’s fine.  The packet the engineers will have lots of information on other metering and rate options.  We will rent you the interconnection equipment for a few months or until we hear from you.   Don’t plug in your generator until our interconnection team gets there.  Please !!!  the boys will also have a small check for you – sort of a present for going on line.  We call it our AFUDC check.  

MG What!!??  Up front check?  I thought I have to pay for the incerconnection.  

PE  Yes, That will be billed to you later.  This is an “Advance For Universal Distributed Connections”.  It is and immediate gift is PE’s incentive for getting onboard.  It will almost balance out the interconnection cost.  It is a regulatory gift from the nuclear age.

MG
OK, whatever, how about the rates.  What can I get paid?  

PE
Well for a TOU metering customers, you would earn about $ 0.25 per kW on peak.   If you stay with your own meter and the simple BUYSELL rate, you will only paid the monthly rate which in your area is $ 0.15 per kWh today – about $ 14 cents when it gets hot in the summer.   Paid monthly, or offsetting the meter.

MG
Hmmm

PE
Read the stuff the interconnection team will have when they arrive, and make a decision there are several choices, and you can change your mind later at no cost – unless we have to install a fancy meter.

PE 
On the forms, we filled everything out, just sign the last page.  Its just lots of paperwork left over from the last millennium when the Commission forced us all to have big power plants that wasted all the heat.  They wouldn’t let you sell to anybody….  What are you going to do with the waste heat from the generator? 

MG
What waste heat? It goes into the RV’s oven where I am baking. Then makes hot water.  Drips all over, can you boys fix these exhaust ovens, mine drips as when it warms up.  Why would you want to waste the heat?  I’d have to use my electric oven inside.  

MG
What if I don’t want to sell my power to you?

PE
We can refer you to other buyers of the power. Some may pay better, but they will require a different meter.  Check our WEB site for options.

MG
But, do I have to have the interconnection package?

PE
Yes, but others can sell or lease you one.  Please let us install a temporary one, immediately and rent it to you.  It plugs into your meter socket.  You can change it at any time.  I will send you a list of other interconnection suppliers.    When can you be generating?

MG   
This afternoon, I guess.  I want to stop my meter, and this silly RV is sitting here with the oven/generator going and no one to use the power.

PE… 
Welcome aboard, thank you for helping us.   Let me know if I can help.  May I send you a little light.  It is green when power is cheap, and when it turns red when we really need you to generate and not use power.  It is a good time not to use power.   – things like driers, ovens, dish washers ... 

When it’s red we pay a lot for the power.  It’s read now, in fact… I have one here.  

MG  Why is it he same there?   {doorbell heard}  Oh, I’ve got to go, your boys are knocking at the house door, I’m in the RV…Oh dear, can they tell me if I can plug in my fuel cell car and get paid?  (feeling inadequate) It’s only 40 horsepower, and I leave it idling to keep the pile hot so my daughter can use when she has to run out?  Could you use the power from that?  I wish I knew when power was valuable, I would turn it on ... well… Got to run.  

The remainder of the conversation continued after the interconnection team left has been deleted for brevity, but it went off into Nu-ISO’s pager dispatch of her car’s generator and how she could earn some real money, but that if she didn’t have any use for the heat from the cells then it was only a so-so idea, unless she had a gas line and needed a new absorption air conditioner that could use the heat….







� At the same time, the divestiture of energy efficiency programs was attempted under Commissioners Neeper’s efforts is an attempt to improve some of the distribution issues.  The balance of this paper will not address these efforts, but focus on some supply side.


� Price variability between imperfectly interconnected markets falls under the economic specialization of spatial economics.  This type of market is by far the most common.  Macintosh  apple prices varies geographically depending on distribution costs and temporarily depending on weather and demand.  Electricity is no different.  The argument is often made that electricity is “different” because it cannot be practically stored.  While true, it is relevant economically only when facing nearly perfectly inelastic short term demand.  Electricity can be effectively stored in hydro, DSM, thermal storage, reserve generation, and in a myriad of other options enabled with a large increase in distributed generation.


� Market power is suspected rather than scarcity rents due to the visible stability of factor prices such as the price of natural gas, imports available, and out-of-state market demands. 


� Strange to have a non-California entity putting up generators around the state, when we as a state have been so effective at prohibiting our own distributed generation by many parties who want to be environmentally responsible and efficient.


� Two summer initiatives were created by the ISO in the summer of 2000.  The Demand Reduction Program was subscribed with very roughly 60 MW being made available from 8 entities.  The second program was basically unsubscribed.


�  With good information, and more  - many more price responsive (or controlled) generators or loads, all future transmission expansion could be fiber optic.


� See Cannon Technologies (Cannontech.com) as a typical, but not unique, implementing technology. 


�“Therefore, {load control and distributed generation are not now acceptable energy efficiency measured in PY 2001}, we will address these additional initiatives in R.98-07-037, our generic rulemaking on public purpose programs.  We have directed Energy Division to develop specific program plans for implementing load control and distributed generation initiatives per § 399.15(b) for our consideration.”  - ASSIGNED COMMISSIONERS’ RULING ON IMPLEMENTATION OF PUBLIC UTILITIES CODE SECTION 399.15(b) October, 2000


� An example:  Solar voltaic panels can generate hot water with their waste heat is efficient because solar panels are pretty good black bodies.  Cooling them by heating water makes the panels more efficient; cogeneration in general, hybrid cars that can generate power while they idle or warm up.  A 60 Hp  hydrogen fuel cell will generate, while it is warming up or idling for 40 minutes, enough electricity and much of the heat needed by a house for a day. See Attachment  A
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