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A Tariff Approach to Reserve Creation and Cost Allocation

An LSE has an obligation to guarantee service.  This obligation requires them to acquire resources for any customer that counts on them to supply power.  Guaranteeing service at a high quality level is a product that is not supplied by any generator and must be supplied to the customers by the LSE, and thus charged to the customer by the LSE no matter where his generation nominally comes.  It does not matter who is supplying that customer energy services, unless the customer’s demand tracks perfectly its supplier “behind the meter”, there is a separate product here called reliability.  Reliability is a complex product with inputs of wires, control, administration, and generation.  This brief addresses the charges for this product.  In this brief, we will abstract the reality that reserves are a complex variable consisting of a spectrum of reserve requirements from “black start capability” to voltage regulation that has to be supplied and equally important managed by the LSE.  For this brief these will be, collapsed into the word “reserves” recognizing that in reality, reserves are a complex both in space and response time.

Supply and Demand Balancing as a Product

On the supply side, different capacity resources have varying reliabilities.  While a LSE must serve its load, it is invariably a less stringent contractual obligation that generation be maintained.  Generation or demand management
 has to be paid a fee for being available.  The load has to be charged a fee for reserves needed no matter who provides most or all of the energy.  The cost of this product varies with time as generation and demand vary.  The value of this capacity varies dramatically, not necessarily with load, nor with generation availability, but with the probability that there will be a shortage.

Given that the cost of reserve capacity varies with time, the most economical solution to meet an annual reliability goal is to have the marginal cost of a small change in the probability of outage be the same at all times.  This least cost solution to reserve market management will mean a lower reserve margins and higher probability of outage during peak periods.  This is clarified in the following cost allocation section. 

Generation Reserve Value

Each generator or managed load has a probability that they can supply kW for every hour of the year.  This capacity source has a value based as described above based on the shadow price, a capacity reserve lambda
, of the system generation being insufficient
.  The location of the reserve will have an effect on its value as will as its availability and capabilities within any time frame.

Load Reserve Marginal Costs

Each load also has a probable kW demand for every hour.  This demand has a cost based on the same reserve lambda, and its location.  This cost is not the marginal energy cost, rather it is the generation cost plus a reserve cost.  Assuming that there is a contractual relationship between a generator and a load, there may be offsets both for the actual energy being supplied as well as the reserve services being supplied.  These are quite different quantities.  A simple way to do the accounting is to credit each generator with the marginal value of capacity at each time interval and to charge each load with for their capacity requirements – both of these transactions would include all costs and benefits on as fine a grain basis as is economic.

Who pays for, or benefits from, the difference in costs for reserves demanded and supplies provided is a contractual issue between the players
.  The regulatory issue is to require the LSE, or an independent accounting body, to make these calculations and charge and credit the appropriate parties.

A typical tariff procedure might be as follows:  For very customer (bundled, direct, cogen, solar PV, parallel generation, wind, or any other) for each hour, they will be charged a fee for every kW demanded from the utility system.   – not “might demand”, but “actual demand”
.  The fee will vary depending on time of day and possibly location: reflecting the varying cost of reserves.  Likewise for every generator, each generator, each customer capable of excess generation, each dispatchable load, when they are creating any needed capacity, they would be credited with a capacity benefit.  The value of this credit will equal the value of the marginal reserve benefit.  Ideally, this capacity benefit would also vary not only with time of day, but also with location.  As in any market, there will be a spread between these charges and that will cover market administration, pricing, prediction, posting, and settlement.

Some examples:  Assume some different cases:   

Assume there is a generator who generates all his own power behind the meter, but is connected.  He then never has to pay any reserve fee, because by definition he doesn’t need any.  He will incur a wires charge to pay for the wires, substation and equipment that were connected for some unknown reason.  This is kW related distribution charge, but not transmission, or generation including reserve.  If this case were realized, the generator/customer would not have any need for the interconnection at all thus saving the “wires” charges.

Next,assume a generator and a producer who are separated by the utility system, but have a perfect match between generation and consumption.  A perfect match, only separated by part of a utility distribution system.  This dyad incurs a wires charge and arguably a wheeling charge to pay for the marginal infrastructure associated with moving power in from remote generation and out to the load center.  In this case we have a wires charge and a transmission and distribution charge that again is kW related.  However, since there is no capacity demand, by definition, there is no net capacity charge subject to a second order effects such as the load being more predictable at one location or another.  The reserve generation will be more valuable close to uncertain load.

Finally, more typically, assume there is a generator and a customer with mismatched loads and generation.  In this case, for every minute, a generator can supply kWh and kW.  The load, who is a buyer, incurs a kWh energy need and requires a kW of demand which incurs a reserve charge for the spread between the energy demanded and the capacity needed to be supplied at any moment.  The beauty of this model is that it can be applicable to all loads, generators, and demand responders of any type.  It will make no difference if the load and the generation have bilateral or multilateral contracts, or if all load is being met with onsite generation.  In summary the tariff design might include:

· A demand credit for kW generated at any minute – which varies every minute.

· An energy credit for kWh generated at any minute – 

· A demand charge for every kW needed at any minute
 

· An energy rate for every kWh consumed at any minute.

· A “wires charge” that is capacity related that pays for the allocated local distribution, differential stochastic load environment, and residual costs.

· Possibly a wheeling charge if a case can be made for incremental positive, and transmission charges
.

The ‘behind the meter” characteristics of the load and generation including station load for generators and self generation for load is irrelevant and should be ignored.  What about stranded generation?  “Stranded generation” was needed for expected demand above what is charged and is a kW related cost that is charged for the utility plant to date including distribution transmission and residual generation.  Stranded generation is in many ways similar to stranded human capital, transmission, and distribution system and must be paid for as a kW wires charge.  Stranded generation is no different than any other utility asset that exists to be used
.

Why is this important to generation expansion?  Very simply an open rate structure that allocates all costs fairly will give constructive price signals that will encourage reserve expansion.  Having a known flexible open tariff will encourage small distributed generation by providing opportunities for bilateral contracting and seamless combinations of on-site generation, distributed generation and utility generation.  Having the ability to identify capacity charges also forms the base of a capacity market, since the kW charges could be bought and sold for any time period.  This capacity market, provides a futures  market for this capacity provides a solid market in which one can invest with known risks.

Reserve Generation Expansion

This section of this brief discusses at the policy level three aspects of the reserve capacity that the Commission can face and facilitate in this docket.

1. The need for an improved electric market structure as that influences reserves,

2. A Reserve futures market

3. The benefits of a capacity reserve market.

1. Reserve Market Structure

There are two capacity reserve market models 

· encourage and promote unregulated distributed small generation to create excess capacity for reserves, and 

· rely on utility/lse generation to supply capacity from their own generation.

In the case of utility-owned reserve generation, ratepayers bear the costs of creating reserves or demand response programs.  In the unregulated approach, reserves are owned and the risk is borne by the investors.  Neither model is superior; they are simply different, and a first job of the Commission is to determine the appropriate balance of risk and return for the ratepayers and independent reserve suppliers.  

If the utilities are enabled to build the generation, the secondary effect will be to squeeze down private investment in small distributed generation.  This is because when a private developer will subsequently come to sell his power with a reserve owning LSE, he will be invariably told that his generation has no capacity value, since LSE have enough for the next many years.  This attempted denudation of capacity value from independent generators generation value has been the pattern for the past 30 years at most utilities faced with independent generators.  Since the capacity value of generation is often a non-negligible part of the value of generation, private supply both of generation and excess capacity are diminished, as they are today
. 

Alternatively, if the independent generators are incentivized to develop small distributed capacity, the resident utilities berate the Commission with how they are over-funded, or over-subsidized at ratepayer expense.  Never mentioning that over subsidization of small distributed generation is the counterpart of risk taking by merchant generators rather than ratepayers who benefit from stranded generation chargebacks paid by “departing load”.

A Future Reserve Market

To place risk at the most appropriate place and to remove uncertainty from the reserve market, a futures market should be created immediately.  A future capacity market will allow independent reserve suppliers to contract to sell their capacity into the future prior to construction thereby assuring construction financing.  The existence of a future capacity market is the single most effective vehicle to isolate ratepayers, and consumers from short term market irregularities and short term market manipulation.

A Reserve Market Structure 

The economist more generally sees a market as an opportunity to better all participants, and through externalities to benefit the public at large.  The electric market, however, is prone to the exercise of monopoly power because the demand is inelastic (fairly fixed).  Entry in either the short or long run is difficult, there are few substitutes for the product, and there are few significant generation participants
.  In the recent past in California, we have seen how market power has been used by one group or another, each with a legitimate underlying motivation.  Specifically, the IOUs work to obtain market power and low prices for their rate payers, independent generators work to manipulate the market for their stockholders, the governor manipulated the market for the voters, etc.  The end result of having a market with few large players has been manipulated and will be, along with the exclusion of new small entrants12.  The only solution is to have a wide, elastic generation base.  To do that the Commission must tilt the field back toward facilitating and attracting large numbers of small, distributed generators.

When a market is efficient, maximum social welfare is gained although little is said about distribution of that benefit.  Markets fail because when participants are able to garner market power and exercise it to move the market from a condition of equilibrium generating near a social optimum to a point that differentially benefits them.  When that differential benefit becomes excessive, successful markets invoke external agents to move the balance back close enough to a social optimal.  In most states, and California is no exception, the IOUs exercise monopoly power and a balancing force, the PUC adjudicating the public good controls that power to the extent they can under current regulatory practice.  The PUCs here and elsewhere are effective at eliminating monopoly profits from regulated utility operation, but they are very poor instruments at helping the utilities to be efficient.  Commission regulation is simply too blunt an instrument.  Competition, in a free market is a very sharp instrument fuelled by market entry and profits and moderated by market exit and bankruptcy.  All parties are aware that competition sheds light and through profits signal investment and inefficiencies, but to introduce competition into a regulated market generates competition among unequals which contains structural problems in the capital and risk markets both looking ahead and in disposing of existing capital equipment structural imbalances.

Today, We are faced with insufficient expected generation.  Electric utilities are faced with two conflicting goals: to keep the lights on, and have a rich and diverse set of generation.  The hoped-for rich hybrid generation market leads to the independent generators being accused of making too much money; being socially irresponsible by not generating when needed; or going bankrupt
 without asking or a thank you.  Equally, within the regulated market participants the capital mismatch is articulated in concepts not unique to a regulated market such as “stranded costs” bundled consumers, and “fear of price competition (principally from municipals).

The Workshop Proposals:

The solutions posed during the Workshop can be divided into three camps, 

1. An independent Genco capable of supplying capacity to the extent needed

2. The LSE/or utilities being again empowered to build generation as needed

3. Independents wanting market access to build generation in response to price signals.

Davis Hydro’s concern about the first two solutions is that in the end with these alternatives, only a few market actors each with good reasons to keep small competitors out of the market will be created.  These same conditions were reinforced when California decided to open the generation market to competition and the state continued to allow the virtual exclusion of most small generation
, creating a closed door monopoly.  To this day keep entrance to the markets is blocked by high transaction and entry costs12.  Open competition for the supply of reserves and generation only works when there are visible prices and free entry and exit of competitors.  Having generation owned only by a few entities invariably means that the owners of that generation will gain or retain market power and, perfectly reasonably, use that power to protect their constituents’ interests.

If the Commission wants to have a vibrant and complex generation market
, then its job must be to facilitate heterogeneous market actors.  Primarily, since all markets are defined on the margin, that will mean facilitating entrance and transactions by small market actors.  By facilitating markets, a larger spectrum of generation will come forward and provide demand response and generation that will both absorb market shocks, but also prevent the exercise of market power by all players.  Oddly the solution to how to induce “vibrant” reserve markets, eliminate market power, and allow freedom of direct access, and induce distributed generation are all the same:  Vigorously encourage small distributed generation and demand responsive loads.  The methods to do that were included in Davis Hydro’s pre-workshop comments and are abstracted here as attachment I to this brief.

Recommendations 

The Commission might consider setting market structure targets such as:

· A probability of outage at 1 day in ten years for 95% of customers.  One day in five years for 5 % of customers
.

· 20 % of all generation less than 1 MW

· 30 % of all generation less than 5 MW

· no market participant controlling more than 4 % of generation supplying any one node other than ISO scheduled hydro, or non-dispatchable renewables – like wind.

· The 4 % includes all related generation through (gas) supply ownership, fiscal ownership, or management structures.

These or similar goals derived from target market structure considerations and would be sized and changed very slowly as market performance is examined.  To assure that these goals are met, the Commission must address the problems of market entrants and examine why the market is failing to develop and offset those problems through regulation.  Many PUCs have realized the problems of the small generation developers and dealt with them directly.  
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In the Order Instituting Rulemaking (“OIR”) issued February 16, 2006, the Commission invited parties and respondents to submit proposals on additional policies to support new generation issues and long term contracting by March 2, 2006 (“March 2 Proposals”). The enclosed needed policy initiatives are in response to that request.
The policies suggested in this paper are intended to support a vibrant new market for generation.  The recommendations focus on renewable generation - primarily small, renewable generation - for several reasons.  First, it is desirable in the present political climate and clearly is a type of generation with many problems in realization under the Commissions control.  Distributed and renewable generation are clear priorities of the State.  Small distributed generation solves all electric market structure problems and renewable generation solves many political, and environmental problems presently faced by our country and planet.  Promotion of Small Distributed Renewable (SDR) generation requires willing buyers and sellers, low transaction costs, and a favorable legislative/regulatory environment.  Currently, there are few enabled sellers, almost no willing buyers, high transaction costs, and formidable regulatory and legislative hurdles.  Most of these hurdles are not readily apparent, and are easily disowned or disavowed by the particular players involved.  Each participant in this California SDR conundrum contributes to the problem.  In addition, there are forces that wish to defeat the intrusion of SDR power, so strong action must be taken.  This paper illuminates positive, aggressive steps that can be taken by this Commission and State to realize all of our goals.  This paper addresses those policies, and further suggests a flagship policy initiative that could make small renewable generation the fastest growing energy sector in the state.

This paper  summarizes the major policy opportunities. It  describes needed policy options in five areas: 1. SDR Generators, 2) Consumer SDR Demand, 3) Market Impediments, 4) Opposition, and 5) Regulatory and Legislative Policy Opportunities.  

1. SDR Generators

a. No markets

b. Utility opposition and obstacles

1.a. No Markets:

Distributed generation is small generation.  In small generation, market access and transaction costs are high.  Without markets there will be little SDR power as there is no place to sell it.  The retail market was the largest growth market for renewable power because everyone wanted to buy this type of power.  The state killed the retail stampede to small renewable power because at the same time nimble commercial and industrial customers used the retail market to abandon expensive utility power.  The policy solution might be to bring back retail wheeling for small renewable power alone.  This is addressed further below. 

Needed Policy 1.a.1: Create a retail market only for SMALL RENEWABLE power.

This flagship move by the Commission recognizes that small renewables are not anticompetitive, but rather they increase competition and decrease market power.  They are generally expensive so they will not be garnered by commercial interests to the detriment of bundled fossil based consumers.   This is the perfect face-saving recovery from the previous farce of Direct Access for buyers and no access for small sellers.  Why not build on what we have learned, and use the GREEN market forces demonstrated by Green Mountain Power and others that were obvious to all consumers during the last round retail access?  Only next time, unleash this market demand slowly starting with small renewable (and inherently expensive) generation.  As the DWR contracts expire, expand the size and scope of the retail market as appropriate.

1.b Utility Obstacles

Assuming that the Commission is unwilling to allow consumers to purchase SDR power directly, the second market for a SDR generation project is the host electric utility.  These utilities have difficulty in dealing with small projects, which take years to get agency and site approvals and often fail to come to fruition.  Further, because the utility is required to pay PURPA rates, they see the small projects as expensive power that can be stopped or delayed into oblivion by placing a myriad of small obstacles in the project’s path.  Docket R04.04.025 is currently discussing rates for renewable power under the PURPA.  This proceeding has been complicated by large cogeneration that is also classified as QF power.  The state of affairs in February 2006 is that the IUOs are writing no new contracts, and will not write long-term contracts because they are hoping that the QF must-buy provisions disappear so they will not have to buy any QF power.  This activity, clearly described in the R04.04.025 rulemaking, shows the attitude of the IOUs toward new SDR generation.  New SDR generation creation is NOT possible if the only permitted market is the IOUs who are currently are dead set against buying it.

Needed Policy: 1.b.1 Separate the small renewables from the QF cogen issues and grant full FERC-required PURPA rates as a series of standard contracts.  

Needed Policy:  1.b.2 Encourage the IOU utilities to provide project interconnections and approvals in a timely and responsive manner.

Currently, it is possible to add load quickly, yet it is difficult to add SDR generation.  To compensate for this, require as a standard that the utilities approve generation interconnections more rapidly than they approve comparable load interconnections.  The conceptual justification policy guideline for this is that it is load which makes the lights go out and the rates go up, not the generation.

Needed Policy:  1.b.3  Make it attractive for utilities to buy SDR power from small producers.
Renewable power is wanted in the loading order, so a mechanism should be created for its creation.  There has been discussion about why there is no steel in the ground.  From the perspective of small hydro, it is the stated intent of the utilities of the R04.04.025 rulemaking to dump the QF contracts as soon as possible.  This does not lead to long-term investments by small developers.  The Commission has the opportunity to change this investment atmosphere in any number of ways, some of which are suggested here, but unless the utilities can be made to see new SDR generation as part of their solution, pernicious and effective opposition will continue.

2. Consumer SDR Demand 

a. No Green Power market

b. No branding incentive

If more SDR generation is wanted, then the policy of enabling pent-up consumer demand for Green Power will be more effective than ordering existing renewable power to be dispatched.

2.a No Green Power Market Access

Consumers have no place where they can buy renewable power.  In some utilities there are “utility green” mixes of green power, but there are almost no opportunities to buy green power directly.  If you cannot buy it, the power of consumer demand will not be realized.  Consumers demand green power now!  If additional renewable generation is wanted, why not harness this consumer demand?  Creating a retail market for green power would instantly create a huge demand for SDR power.  Small renewables are too expensive to be of significant interest to commercial customers.

Needed Policy question: 2.a.1: Why is it necessary to prevent the retail wheeling and sale of renewable power?
2.b  Consumer Policy Issue:  No Power Branding

If new SDR generation is wanted, the policy objective should be to create demand for it.  Greenness creates demand; recall the flurry of activity from the last deregulation.  The problem is the current policy of suppressing demand and prohibiting retail sales of renewable power, but this can be changed.

Needed Policy Opportunity:  2.b.1  Create a branded power market so customers can be attracted to and buy a renewable energy brand.
Ordering the regulated utilities to have a particular generation mix or loading order without creating a consumer demand for it is an ineffective strategy: command and control thinking typical of the soviet regime.  There is a demonstrated natural demand for small green power, so retail wheeling of SDR power should be considered. 

3. Impediments 

a. Power market always too full 

b. Lack of markets

c. Lack of prices

3.a Utility planned resources are always “Too Full” for SDR Generation

When there are policy moves by regulatory groups to promote renewable green buying programs, or green markets, many utilities claim, even in the presence of shortages, that they have planned or committed firm generation plans that that satisfy their capacity needs into the indefinite future.  Further, if the regulators want any changes to these plans, then exit fees
, rate hikes and payments for the system “impacts” will result
.

Needed Policy: 3.a.1 Carefully examine generation expansion plans to identify any reasonable pathways to the desirable generation mix.
3.b Lack of Markets for Small DG:

A SDR generator is often smaller than 1 MW.  Generators under 1 MW cannot wheel, participate in the ISO or aggregate with others under ISO rules to supply retail customers in California.  A small green energy source cannot sell to another utility because there is no easy metering or market for the sub megawatt market generation exchanges.  Although wholesale wheeling tariffs are in place, the transaction restrictions and lack of information on how-to-do-it makes this option impractical or impossible.

Over 1 MW the situation is a little better, due to the willingness of the ISO to handle the generator. However, the required scheduling coordination to meet the ISO’s requirements is so expensive ($25,000- $40,000 per year ) that it acts as a nearly complete market barrier.

Thus, the small distributed generator is forced to sell to the hostile distribution utility in which he is embedded.  The local distribution utility is the logical buyer, as generation below a megawatt is usually smaller than the capacity of the substation that services it.  Most of the power is used locally.  However, host utilities rarely provide a stable contracting environment or reasonable rates without lengthy, obscure and restricted “competitive solicitations”, expensive interconnection charges, reviews, and delays.  Small projects often take years of agency permitting to get to the power contracting stage.  Without the surety of favorable power contracts, it is unlikely that anyone will undertake the long trek to bring to fruition small projects with limited returns.

Needed Policy: 3.b.1 Consider the requirement that a host utility of all sub 5 MW renewable generation must provide a standard interconnection package that does not require further engineering, and an attractive set of contract power rates in tariff format. 

The guideline for generation interconnection should be interconnection costs for similar sized load customers.  The package should be similar to, but more streamlined than, a standard interconnection metering package to new residential or small commercial customers.  This package structure and stable general rate structure should be solid, as private venture new projects have to start years
 before coming to the IUOs for a PPA.  

What this state has demonstrated, and continues to demonstrate today, (to the surprise and disappointment of much of the world), is an inability to effect a reasonable, stable, renewable PPA environment.

3.c Lack of Prices

Visible prices are essential in order for markets to function.  Prices are essential to underlying long-term contracts for “steel-in-the-ground” investments, to promote market entry and exit, and for proper regulation.  Visible prices are essential to spot market opportunities for generation transmission or storage.  Yet as a policy, prices are hidden in this state, thus making generation investments difficult and gaming the market simple by the few generators allowed in.

Needed Policy:  3.c.1 The Commission might state as a policy that as of a date certain, if any entity wants to buy or sell power in California, all prices paid with all contract terms will be posted.

The Commission did this in the 1 billion dollar Energy Efficiency programs it runs, very effectively.  Complete programs and all bids were public, and there were so many and varied program bids that the commission was nearly overwhelmed.

Needed Policy: 3.c.2  Closing Prices/nodal prices/ and public sector predicted prices for all nodes will be made available in real time on the internet.

The concern that various pieces of price information must be hidden is not necessary, nor useful, in a regulated environment.  If the IUOs are worried about losing competitive position relative to municipals with less revealed prices, then inter agency policy work is needed to have the open-price policy be made into State law.

Publicly visible prices and tariffs tell people when to generate, save, and to run their electrical equipment.  A lack of minute-by-minute prices leads to the current inefficient and unstable power markets.  We know our phone rates by time-of-day our cell phone minutes and prices to the second, the prices of almost any commodity, security, or currency on the planet in seconds, air travel prices seem to vary minute by minute, thus for similar reasons of efficiency we need to have electric tariffs and TOD prices available.

Needed Policy; 3.c.3 Institute a policy to create an open access
 market where rates and prices will be offered, showing a buy sell spread for every node in the state.
Electricity price has all the aspects of a public good, wherein making it public creates a greater social welfare than keeping it secret
.

Tariffs could be constructed on this information that would induce price sensitive behavior, known in California as Demand Response.  Rates will be pager transmitted updated no less than every 10 minutes, and tariffs will use standard Internet secure protocols for metering and billing.  Tens of thousands of Internet sellers do secure transactions, and we ought be able to use this vehicle to promulgate similar real time electric prices and for the basis of market clearing tariffs.  Today Internet-based, encrypted validation is trivial technology, yet we in California don’t use it and wonder why we have poor load factors and poor DR response.

4. Opposition 

4.a  Market Structure

Entities that profit from exercising this power will oppose the entrance of any competition into the market.  Small distributed generation complicate market manipulation.  If there are many small generators that are price sensitive on the pricing nodes, manipulating these new markets will be impossible.  For market structure reasons alone, small generators and DR resources should be encouraged by providing market access and efficient price signals to dictate their operation.  Currently, the ISO will not accept generation for scheduling under 1 MW directly.  ISO fees also inhibit generation up into the tens of megawatts from entering the California market.  This keeps out the economic “fringe” of SDR generation thereby allowing market power to be exercised to the detriment of all.

Needed Policy:  4.a  Get the small generators into the power market at low transaction costs.

Specifically, facilitate the ISO’s acceptance, scheduling and dispatch of all SDR generation under 10 MW at no cost: provide them all the market access they afford larger ISO participants.  Or, if this is impossible to effect as the ISO is not just a California institution, request that generation under 10 MW simply is included in the LSE’s load, and not considered visible to the ISO.  In essence, work to remove the ISO as a barrier to entry into the power market.  

Either of these policy solutions would help mitigate the market structure problems with small generators.  It would be an immediate boost to small distributed power and would cost little.

Not developed here is the diversity argument for various renewables, in order to dramatically decrease our dependence on fuels which track petroleum prices.  Natural gas, coal, and oil all vary in price simultaneously, for reasons of both supply and demand substitution.  California has most of its generation in one composite fossil fuel.  No personal asset portfolio manager would recommend that, yet the policies in this state inhibit green markets and sales of green power.  Small projects are very difficult, and any help the Commission can provide would be useful.

5.  Regulation and Legislative Policy Options

a. A legislative opportunity: Title 24

b. The legislative enigma
5. a: A Legislative Generation Policy Opportunity: Title 24

Title 24 offers an opportunity for a bold initiative to improve and expand one of the most important pieces of legislation in our State.  A modification of Title 24 will trigger a large investment in renewable energy generation.  

Title 24 requires a very high level of insulation in buildings to save energy.  The laws under Title 24 describe how the building will be built or perform; it says nothing about total fossil or renewable energy used by the building.  The living habits or energy use of the occupants, if any, are not considered.  This separation of the building conservation measures from the actual fossil and renewable energy used by the building, provides an interesting policy opportunity that falls directly in the CPUC/legislative policy nexus that might be used to provide an explosion in demand for renewable energy.

If we used renewable energy to heat and cool the building, society might be indifferent as to how the building was insulated.  Consider a building that used zero fossil energy, or receives all its needed energy from renewable resources.  Consider as a policy option that as long as a building requires zero energy net of hat it receives from renewable sources, it still conforms to an enhanced Title 24.  This is a functional definition of energy savings based on actual energy used rather than a hypothetical use.  The amount of renewable energy needed would vary with the intrinsic insulation and building design, but perhaps equally importantly, how the building is used.

For clarification, assume we build a building below static Title 24 standards in that it has no wall insulation at all.  It is naturally cooled, and all its energy is supplied from a small biogas generator on-site.  We have used no fossil fuels to heat or cool the building.  The planet is saving fossil energy because the house does not use the utility gas or electricity
.  The opportunity is for this Commission to work with the CEC and other groups to provide an extension to Title 24 compliance for any building that has associated with it renewable generation in excess of its energy needs.  A Zero Energy Net building
 is a ZEN building.  This policy addresses conservation of fossil energy demand rather than the selling of insulation.  By allowing the building to operate on renewable energy as an alternative or complement to conservation, we change architectural design so that we can have natural cooling rather than boxed in/thick walled/small windowed buildings now typical of California.  We match the energy demand to what is needed rather than build a building that may not need small windows, or untold layers of insulation.  The effect of this policy change – primarily at a legislative level - is to free up architectural design.  We instantly provide a huge long-term market for renewable energy, and free people to live in the kind of building they would prefer
 while decreasing our use of fossil energy.  This is California thinking, bold, out of the box, and a flagship initiative for the Commission.

What does this have to do with new generation and the docket before us?  Everything!  If the building is ZEN, any energy it needs must come from renewable energy sources.  New renewable generation would be needed for the ZEN house – all ZEN houses
.  The renewable energy sources would most likely be remote
 from a residence.   The builder would fund the renewable generation to be built, and the power would be wheeled, for a fee, to the house22.  This would be a huge incentive for renewable generation.  It would save large amounts of conventional energy that would have been used to power the air conditioners, and it will provide a formidable fee for the utilities wheeling the off-site renewable generation.  The planet saves by not burning fossil energy, the utility has a wheeling and power quality mission, and the homeowner can build efficient beautiful buildings that are quite different from the current hot box designs, and the new renewable energy developer has a large market for his power.

Needed Policy:  5.a Allow and promote Zero Energy Net wheeling services and billing by the utility so that renewable energy can be used to make up any short-fall in building energy needs.

This may, or may not, be looked on as retail wheeling.  Wheeling power from a power source you own part of, to your own house, could be structured so that the building owner actually owns part of the generation source; he would be wheeling power to himself.

5. b: The Legislative Enigma

As an economist looking at the question of generation expansion policy, it is impossible not to mention the simple mechanisms available for us to improve our electric markets as well as our environment.  If we do not want fossil fuels to be burned, discourage this with carbon taxes.  Work with the legislature to tax fossil carbon combustion.  Use the proceeds for the general welfare, and to subsidize all renewable energy and interconnection processes, making energy consumption revenue and cost neutral.  This is by far the simplest, most direct, and easiest strategy to administer.  Taxing carbon accurately attacks all the problems both of market structure, fuel structure and provides cross incentives to alternatives. It has no side effects, reduces pollution locally, preserves our oil and gas reserves, and reduces global warming.

Policy Opportunity:  5.b.1 Work with the legislature to instigate a tax on carbon based fuels that rises over time.

If small distributed renewable generation is wanted, then use some of revenues to build a structure of utility incentives for this power, so that utilities attract, foster, and husband small producers of renewable power.

Needed Policy: 5.b.2  Create an overlain renewable retail market.

If the existing utilities cannot attract and foster a renewable retail market development, and provide incentives and methods to assist all market actors, then reduce their role to what they can handle.  Let other entities manage this market as an overlay market, similar to DSL and the internet on phone copper wires. For example, assume that utilities suggest that the retail wheeling interconnection procedures will be difficult or time consuming to administer.  Accept their concern, and put it out to bid for private market management.  This should appeal to the utilities as it lowers their risk profile and responsibility.

Assume they indicate that the retail wheeling accounting will be difficult, with thousands of suppliers and millions of customers.  Accept their problem as real and have private market managers bid on the task.

Attached below are the Questions for Consideration by the Proposals keyed to the outline of this paper. 

Written on March 4th, 2006

By Richard D. Ely

Davis Hydro 
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� Reserves can be supplied from both the supply and demand side.  For simplicity we abstract DSM. 


� This reserve lambda is different than the traditional system lambda which represents a systems’ marginal energy cost at any moment.  The reserve lambda represents the cost of an additional unit of reserve generation capacity at any moment which almost never actually operates.


� SDG&E has correctly pointed out that in a transmission-constrained system, a CAISO or even an imaginary California only system reserve lambda is not the same as a local utility Lambda.  This triggers a complex question as to the appropriate level of aggregation for system reliability.  Is the appropriate marginal cost aggregated at a level of the:  WSCC, CAISO, CA utilities including municipals, LSE’s, individual substations, or for any one customer?  This is not pursued here, but will require constant adjudication to the extent it is not addressed.


� Notice that quickly the issue of where as well as what becomes important.  Reserve capacity geographically dislocated from the generation may be more or less valuable than spare capacity at the load. 


� The effect of this will be to have those who need the services of a utility system pay for them.


� At any minute the reserve cost is shared by all customers demanding power divided by the amount they are demanding.  


� This would require the reserve generation to be clearly remote form any load.


� There is a simple way for load or generation not to have to pay for these stranded charges, do not interconnect.  Any interconnection implies that the value supplied by the system as it encumbered as it may be, exceeds the value of not being connected.


� A simple case of you get what you pay for, or as in California, you do not get what you will not pay for.   Payment here is not simply a rate, it includes a stable contracting environment that will allow for funding investments.  


� This condition may get significantly worse in the near future with nodal pricing where market access to, knowledge of, and information on a spectrum of nodes may not be available by small generators.


� Today, March 2006, both are observed simultaneously (discussed in R0404025 and Calpine).


� See for example page 2 of the Report, titled Combined Heat and Power: Connecting the Gap between Markets and Utility Interconnection and Tariff Practices (Part I) for may citations to this problem.


� An economist might rephrase “vibrant and complex” as elastic.  An elastic supply can only be created with excess generation or alternate supply. 


� Reserve needs are dependent on the structure of the reliability criteria.  Higher reliability will require more distributed – more autonomous – reserve generation.


� Reserve needs are not independent of market structure for many reasons.  For example, with a range of generation, shortages can be created that benefit the creator of the shortage; as generators become larger relative to total load, needed reserve percentages rises; when gas can be sold rather than used for generation, outages become problematic; or for interstate gas and electric suppliers the cause and incidence of gas profits and electric shortages are suspect and often beyond state regulation.


� These exit fee debates often act as a cover for capacity redundancy of one type or another.  They represent a public shift of responsibility for early generation retirement from the utilities to someone else.  The required cries that “we must protect the ratepayers, the stockholders, the public, the low income consumers, etc...” trigger the usual players to represent their constituencies to rally against any change.  This outcry disguises the reality that some capacity is simply out of step with the times.  The Commission must be able to foresee and compensate for this blame-shifting exercise.  


� In unregulated industries, bad decisions are made all the time with capital equipment retired or written off before it was planned.  However, in the public sector, equipment is bought and used at low profit in the public interest, and its burden has to be shared by those for whom it was bought.  This argues strongly against long term financing of generation. 


� For micro-hydro, a 4-7 year lead time before PPA negotiation is typically necessary due to the complexity and length of the state and federal permitting process.  This sunk cost emasculates the concept negotiating a contract.


� Open access is obviously restricted here to the credit worthy.


� Public goods are usually made available by a public entity, such as the CEC.  They could post the rates: with dates and spreads public, tariffs are easy.  The CEC could get the buy/sell rates on the web pages by 1 May and the IOUs could be asked to file responsive tariffs by the same date.  This process can be refined later, as necessary.


� If we had built the building to current Title 24 standards, the same on-site generator could not keep up with the air conditioning demand to cool the boxed-in insulated conditioned space and fossil energy would have to be used.


� See an expanded discussion at:  � HYPERLINK "http://www.davcol.com/Papers/Zen.doc" ��http://www.davcol.com/Papers/Zen.doc� . The original ZEN idea came from the CEC, but their idea had all energy captured and balanced on the building site.


� This policy will be opposed by sellers of residential air conditioners, insulation contractors, and institutions benefiting from selling energy and energy appliances to condition these buildings with fossil energy.


� Recent informal surveys by ADM Associates suggest that more than one out of ten new home purchasers want renewable energy as part of their house.  Housing builders have no way to supplying it to them other than PV arrays on the roofs, or in some cases, solar hot water.  The new Title 24 policy suggested here changes everything: 100% green without any architecture disadvantage.  Houses, communities, and whole areas could “go green”; new and old buildings alike without a single PV panel in sight.


� Currently the largest obstacle to solar PV power is that no one wants to look at, or maintain, a hi-tech Jungle-Jim on his or her roof.  Moving the renewable energy offsite encourages solar energy development using Title 24.  IT is a direct path to the Governor’s desire for a large solar PV program.
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