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Efficiency and Prudence:

Considerations in Assessing the IPSP

1
Purpose of This Note

This note sets out a view on what efficiency and prudence are and how the concepts can be used to shape and review a plan to provide and conserve electricity.  Its aim is to assist the Ontario Energy Board’s consideration of the IPSP by providing an outline as to how a planner might think about efficiency and prudence, so the Board may arrive more surely at a better sense of what efficiency and prudence are and the extent to which the IPSP might be viewed as being efficient and prudent. 
2
Summary of This Note

Efficiency is of two kinds in economics, productive and allocative.  Productive efficiency is akin to cost effectiveness.   Allocative efficiency pertains to having a more productive mix of efforts.  Both productive and allocative efficiency are required to be efficient and there is a responsibility on the OPA to provide information that would expedite determination of both productive and allocative efficiency of their proposals.

Allocative efficiency is influenced by the fact that power plant investments compete against other investments for resources during construction but may facilitate other investments once operating.  That is they are both competitive and complementary.  Given the scale of effort, this phenomenon may be of consequence to more than $ 10 billion of effort.  

Prudence is behaviour that constitutes a culturally approved approach to managing risk.  In private life, prudence is tailored to each individual’s desire to accept or avoid risk.  In public matters risk is accepted on behalf of others who are exposed non-voluntarily.  

Risk can be separated into kinds and this is useful for identifying and determining how to assess and deal with risks.   Risks can be positive or negative for the project and risks to an environment may arise from the project.  Risks during construction will be replaced by different risks during operation.  Anticipated risks maybe turned into strengths. A categorization is offered that classes risks according to whether they are political, resource, economic, social, technical or organizational.

A disciplined process (one informed by study of prudence and risk management) for risk assessment is required. 

An example of considerations a business person might make prior to purchasing equipment is offered. 

A disciplined process (one informed by study of economic and business) for choosing power supply efforts is required.

The OPA opted for a different approach to buying things.  The OPA proposes to be guided primarily by a menu or targets given to it by government rather than looking at a full range of options, their features and prices.  In choosing to be guided in that way the OPA chooses to forego benefits of price information and accordingly must rely heavily on chance to be efficient and on tradition to be prudent. 

An economic approach to purchases was worked through by way of example.  The example illustrates:

· key conditions that should be met,

· effects of changing prices on supply, 

· the idea that there is not an unalterable supply, but at high enough prices a vast excess and real choices open up 

· that average prices mask offer or marginal prices for new power

· that it is probable that supply mix goals can be met using an economic purchase approach

· that export reliance can be changed.

The example helps illustrate productive efficiencies that may be possible and how these can be assessed in a plan.  

Three kinds of approaches to examining allocative efficiency are briefly outlined.

Information is provided on alternatives to forecasts as ‘triggers’ to investment.  Thirteen things that might be monitored and used to inform investment decisions are outlined.

Consideration of additional efficiencies that may be possible by ‘orchestrating’ a pattern of large and small additions to supply with imports and exports is made with a view to enabling efficient growth in supply.

Suggestions are made with respect to:

1 how the IPSP addressed efficiency and prudence considerations

2 other ways of addressing efficiency and prudence in a plan for major capital acquisition

3 how future versions of the IPSP might be improved in terms of the consideration given to efficiency and prudence, and

4 decisions the Energy Board ought to make in respect of the IPSP.

3
Efficiency and Prudence  

The IPSP is to be assessed in terms of its efficiency and its prudence.  It may be rejected if found to be either or both insufficiently efficient or inadequately prudent.  Accordingly, it is useful to have a clear sense of what efficiency and prudence are. 

3.1

Efficiency

Efficiency is a concept used in many disciplines.  As the IPSP is an investment plan to organize provision of a key source of energy for an economy, reliance on an economic conception of efficiency rather than a physical or business oriented definition is suggested.  

A physical definition of efficiency would focus on ratios of conversion of ‘fuels’ into electricity and related energy losses.  The efficiency concern for the IPSP is not simply whether fuels such as wind, gas, uranium and flowing water are used efficiently to make electricity.  
A business sense of efficiency has two aspects, cost effectiveness and productive balance.  Cost effectiveness focuses on whether all inputs paid for by an enterprise (and possibly some resources not paid for) were used to achieve maximum benefit for the enterprise.  A review would be concerned with the perspective of owner/operators and not with that of customers or others.  A business would also be concerned that their investments in each part of its operation would be in balance; that each would equally productive. 

A business sense of efficiency is not complete as it only looks at effects of investments on enterprises making them.  A complete sense addresses whether all resources used (not just those paid for by the enterprise) are used cost effectively to produce electricity, and it will examine whether each increment in efforts to produce electricity will assist or impair production of other goods and services.  It will look at both productive and allocative efficiency from a perspective that allows a merger of the enterprise viewpoint, with that of customers who are interested not only in efficient power production but also in efficient provision of other things they use.  That is an economic perspective.
A core use of economics, an aspect that may make economics useful, is one of addressing problems associated with scarcity.  This core economic question may be paraphrased as “How do we use limited resources to provide ourselves, our families, our communities with a mix of goods and services which serve us best, now and in the ‘foreseeable’ future?”  This question takes on different forms for different parties to the IPSP.

For those developing the IPSP, the problem becomes one of:

A
how much power is needed at various times? 

B
how can it be provided at lowest reasonable cost? 
C
and in a way that detracts least from provision of other desired goods and services while capacity is being built and contributes most to provision of other desired goods and services once capacity is in place; and 
D
how can this be monitored? 

Those assessing the IPSP ought to determine whether the proposals if implemented would be at least adequately efficient; that is:

A
are resources used at least as productively as if they were used in an at least passably profitable venture
B
is power capacity created in amounts and on a schedule that detracts least from provision of other things during building and retirement phases and adds most to provision of other things during the operation phase
C
will monitoring be effective.  

An economic view of productive efficiency aims to minimize tools, labour, natural resources and materials (inputs, purchased, given or taken) used to produce things.  The primary test is to produce electricity (or conservation) in this case at the lowest reasonable total cost.  
Allocative efficiency aims to maximize value of the mix of all things chosen, (electricity, movies, cars, health care, food, housing, conservation, machines, employees, etc.).  When allocative efficiency is attained, value of the last increment chosen in each category will be similar in every category.  

A cautionary note with respect to returns or rewards is needed.  In business, returns, rewards or losses are realized as net income or changed share value.  In the economy at large returns or rewards include private returns and changes to health, crime, literacy, recreation, commuting time, hunger, homelessness, reduced crime, fish stocks, public dependency, all of which and more may be impaired by investing in power facilities and all of which and more, including private returns, may be promoted by provision of power.    

Investments are competitive and complementary.  That is they both detract from provision of other things (compete with each other for resources) and when complete they add to or assist supply of other things (complement or add to the usefulness of things we already have or will acquire).  Sixty billion dollars of investments in power capacity will compete with other investments for labour, tools and materials and detract from potential to provide additional health care, factories etc.  Once a successful power investment is complete however, if it provides reasonably priced power, it complements provision of other goods and services and reduces costs of providing these things.  It is an important part of efficiency to determine if the things gained later more than make up for things foregone during construction. 

Productive and allocative efficiency apply to the creation/building phase of the IPSP and to operational and ‘scrapping’ phases of whatever is provided.  
Turning from theory to matters of daily life, we see the IPSP is a capital investment plan.  Supplies to make power plants it proposes to build could be used for roads, hospitals, factories, computers, homes and a thousand other things.  Building power plants may mean fewer of these things in the short term, but for many people (20% +?) the 20 year period of the IPSP is all they have left.  Building new power plants will drive up construction costs and make home ownership less attainable and old age homes, hospitals or university halls scarcer.  The plan has no mechanism for considering whether at any one time benefits of having an extra 500 MW of power capacity outweigh or not benefits of having an extra hospital, two extra factories, a waste oil refinery or 2,000 more rooms in old age homes.  This is a crucial aspect of efficiency and the IPSP does not address it.
Productive and allocative efficiency apply to small and large things.  Each person charged with care and use of resources must ask repeatedly, “Am I, are we using these resources to produce the most possible with them?” and they must also ask “Are my efforts spread across all my obligations so that each obligation is met and the mix of results is the most valuable possible?”.  We see this in our daily lives when confronted with a realization that we have efficiently produced something that was not needed.  Productively efficient, allocatively inefficient.  Both must attain for either to endure. 

So too for work flowing from the IPSP, for it to be seen as efficient from a perspective of conventional economics two things are needed;

1
it should be evident that power plants and conservation will be built/provided and operated cost effectively where all enterprise paid and all other costs are considered (productive efficiency), and 

2
however efficiently a power plant or 10 or 30 or more may be built or however efficiently they may run (productive efficiency), they must also be provided in numbers, capacity, locations and at times such that they have minimum adverse effects on provision of other things and prove to contribute substantially in their operating phase to enabling growth/provision of other things (allocative efficiency).

The first requirement is only difficult to assess.  The second is a great demand on judgment.  But both productive and allocative must be assessed to determine efficiency of the proposed works.  On one side, failure puts Ontario at risk of returning to surplus capacity that will sit idle, daily reminding us that had we chosen differently the cement would be part schools, part hospitals, part factories and part research centers.  On the other side, failure appears as too little power, ever over-priced, driving out basic industry and impoverishing vast regions and a million families.  Tread a not too narrow middle road and price will be reasonable and other facilities and factories growing.  This outcome is remotely possible by chance, or more certainly by attention to productive and allocative efficiency.  Both are required by the definition of efficiency and to fulfill the trust citizens rightly place in the Board.

3.2

Prudence

Prudence is akin to economics in that it is first of all a form of behaviour.  As behaviour it is a culturally approved approach to managing risk.  It is different in different situations as it reflects changing degrees of caution experience has taught is needed in different times and places according to the costs of making mistakes.  These mistakes might be either doing things that create needless costs or missing possible benefits.  Prudence is not simply aversion to risk; it is a mature and responsible assessment and acceptance of risks. 

In private matters, prudence is knowing what risks one is comfortable with and taking efforts to assess activities with obvious or hidden risks and determine that risks are of a kind one is willing to accept.  If risks are unacceptable, too great financially or not risky enough for a mountain climber, they can be modified by changing the project or rejected.  The remark that risks may be too small, may seem facetious, but in practice some people seek high risk in a hope of high returns and others seek to avoid risk.  In private life prudence is tailored to an individual’s desire to accept or avoid risk.   

Rational bases in approaches to risk include urgency of need to achieve an end, ability to sustain loss, desire for gain, time to recover from a loss or enjoy a gain, desire to confuse an opponent or to cooperate with someone and share risk.  These underpinnings to risk acceptance or aversion apply to private and public risks.  
In public matters, risk is accepted on behalf of others who are exposed non-voluntarily.  Those others reflect all different rational approaches to risk and many irrational approaches as well. 

There is no rule for how much risk officials should be willing to expose people to.  As little as possible at one extreme, as much as cannot be avoided to achieve important public ends at the other.  Democratic controls allow for replacement of officials who opt for greater risks than a majority may accept and policy discussion allows for judging appetite and necessity for risk.

Returning to the thought that prudence is accepted behaviour for managing risk, a question for the Board becomes what size and number of  risks or ‘mistakes’ can Ontario afford in the IPSP, and what sort of efforts are needed to identify those mistakes or risks ahead of time to reduce costs of mistakes committed or benefits unwittingly not realized.  

The idea of risk is often aggregated by observers and viewed as a general evil like ‘bad management’ or pollution.  For clearer understanding, it should be separated into kinds.  And within each kind or source of risk it should be noted that there are positive and negative risks for a project or plan arising from each risk environment and there may be risks (again positive and negative) to each environment arising from the project or plan.  Risk is a two way street.  
Risk may be categorized as follows or looked for in the following environments (adverse examples of risks to the category from the plan and from the category to the plan are given).  The simple name and mnemonic for this categorization of environments is PRESTO and is derived from the first letter of each category.

Political – host government changes operating rules or a non-host government or quasi-government restricts access to an input or project erodes/builds confidence in government 

Resource – supplies of a required resource cease to be suitably available (fuels, coolants, disposal sites, lubricants etc.) or harm to aspects of the natural or built environment


Economic – consisting of: 

Shift in demand (Market) – sales less than needed or demand can’t be met and prices soar, or prices fall followed by growth
Financial – currencies, interest rates moving adversely, payment defaults or project success improves value of host currency, 



Liquidity – insufficient buyers for a market (over supply)

Shift in physical supply – a lower cost option appears before an investment is recouped or projects squeeze out higher cost option

Inflation –during construction, wages, material costs may be bid up or deflationary if energy costs stabilize at reasonable levels, 

Growth – varying with growth or recessionary trends, a $ 3 billion per year capital outlay may stint or sustain growth in the ‘construction’ phase and depending on price of power relative to other jurisdictions may assist or deter longer term growth.  

Social – attitudes of needed support erode or society endorses plan (of consequence to conservation measures) and perhaps in part a function of the extent to which people are included in the planning (e.g. by web)   

Technical – a process fails or plan leads to improved technology for use or provision of power (e.g. night storage in cars)

Organizational – failure in management of key institutions or development of improved customer driven organizations or evolution of private sector delivery

Risks are rarely static and are often time dependent.  Thus risks change as a project nears completion and are replaced by operating risks.  And a project early in the plan period will likely have different risks than if it were scheduled later.  For example a large project late in a plan period (assuming adequate supply is being approached) might be more likely to cause over supply than the same project early on.  

A risk to the plan, if anticipated, can become a strength of a plan; e.g. the all electric car might make some peaking capacity redundant, but if the electric car were part of the plan it could be peaking capacity.  Risk is not all negative so it is as imprudent to overlook a $ 1 billion saving as a $ 1 billion extra cost. 

Prudent assessment of risk would identify risks; group them as ones to be avoided, ones to be reduced, and those to be taken advantage of.  That is:

1 A or B (severely adverse events) might happen and action ought to be taken to ensure that they do not,

2 C or D (moderately adverse events) might happen and action to limit them and their consequences is useful

3 E or F (positive inadvertent events) might happen and every effort should be made to ensure they do, and

4 G, H, I and J (intended positive events) are desired and every effort should be taken to ensure they occur.

Prudence starts with finding risks ourselves and then asking others to look for ones we missed using the benefit of their perspectives.   People experienced with similar projects are needed and people with knowledge of the physical environment, the economy, other institutions etc. are all useful.  Risks to projects are considered as well as risks arising from projects or the plan to economic, physical and social environments.  Once found, strategies for addressing each risk can be developed with a view to mitigation, avoidance or using them to advantage.  

With the internet, an iterative writing and review process is possible to develop a plan.  A computer model of the power system and resources needed to provide it interacting with the economy would assist in identifying times when resources were available and or strained.  Software is beta-tested by volunteer users and a plan such as the IPSP can be reviewed in a similar way prior to it being more formally reviewed.  It is possible to get many useful views at low cost.
Prudent behaviour may vary from place to place and culture to culture, but it always harnesses available wisdom.  In farm and native communities this entails a discussion of suggestions for change with respected elders.  In law practices perhaps it is review of opinions and joint management with colleagues that builds in culturally accepted, mature and reasoned appraisals and acceptance of risk.  At an extreme, prudence of a cautious kind may be viewed as stodgy.  In a new organization such as the Power Authority, habits that lead to balanced consideration and review of positive and negative risks, to and from the plan in each of the risk environments may not be fully developed or habitual and special efforts may be needed to develop practices that lead to a more complete concept and practice of prudence.  

The plan does not look at a full range of risks.  It does not identify positive opportunities.  It is scanty in its consideration of risks to anything except plan and projects, so there is little awareness that plan and projects may pose risks to economy, to other organizations, and so on.  The plan is cognizant that the social environment ought to change to enable a ‘conservation culture’; however the plan is largely mute on how that might be brought about.

The plan speaks to some environmental risks and is aware of them. 
The plan does not address how it may affect other organizations such as OPG, the IESO, LDC’s, or what it expects from each of these groups or whether these organizations can reasonably meet unspoken expectations. 
These omissions suggest there was no systematic and consistently applied approach to considering risks and no framework such as PRESTO to structure such a consideration and review each of the environments from which risks arise and which are in turn vulnerable to or might benefit from the plan.  

This is a serious problem and suggests that prudence in the IPSP and its works is apt to be more a matter of luck and on the scene correction of oversights by able staff than foresight and sound planning.  Prudence in the IPSP arises by limiting consideration to repeating the tried in the belief that nothing too serious could go wrong if this approach is used.  This faith may be reasonable for tried methods such as gas generators or nuclear at least in as far as risks to projects are concerned.  For the plan as a whole and for effects of the plan on other things it is largely unexamined.  
Five percent excessive costs amount to $ 3 billion if OPA budget estimates are accepted.  If annual power costs can be reduced by $ 500 million per year (lower fuel costs for example), that is $ 10 billion more.  It is highly probable that the IPSP can be improved enough to find this $ 13 billion saving.  (What is $ 13 billion whittled out of 5 million families over 20 years?  Just $ 130 per family per year summed for Ontario is 1 million dental visits (more cavities) plus 1 million car tune ups (more air pollution), plus 6 million books, plus 1 million days of family outings and 3 million orders of take out food.  For most it is the sum of tens of millions of small pleasures.  For others it is lower wages and fewer jobs, or no job, it is missing out on agricultural college and not being eligible for a farm start up loan, for others it means cutting back on the wedding they had planned or on their support for medical aid in Africa.  All these assaults on the way people live because the OPA chose not to examine options open to them thoroughly.  Prudence requires that gambling with such a fortune, demands more thorough review of how costs can be reduced.    
Prudence in buying groceries or a car or glass bottle making machines may not require the sort of review outlined.  But such decisions are reviewed if not for every head of lettuce, for the sum of groceries.  People try to make the most of their grocery or machine purchases by assessing the productive and allocative efficiency of what they bought.

4
How Do People Provide Things Efficiently? 

Efficiency is a requisite of survival.  The need to provide food, water, shelter, warmth, clothing, transport and tools to make other things, each and every day, has ever compelled efficient use of time and materials.  In earliest days this efficiency had to apply to each thing done and to the mix of efforts.  When resources are scarce, people must be productively and allocatively efficient.  

The two efficiencies are the daily problems of every household and business so it is useful to consider how a business might address them in order to better understand how the concepts might be useful in thinking about the IPSP and the works it proposes. For example, a bottle maker, that must make and sell bottles, and manage its affairs, is faced with the problem of replacing a large part of its machinery and adding substantially to its capacity. 

The bottle maker will go through the following steps:

1 learn his requirements, likely by asking shop staff, salespeople and customers

2 find alternative ways of making bottles (including machines etc. that might also allow him to make other molded or blown items 

3 examine alternatives to find those that work satisfactorily or better

4 examine costs, financing packages, operating costs, 

5 examine safety, waste, environmental considerations

6 determine that parts, maintenance will be available and that supplies are unlikely to be interrupted by politics

7 determine that investments in machines will not compromise investments in sales or management 

8 determine that investments in machines might assist with sales and/or management

9 choose a combination of machines which on balance best meets all requirements at a reasonable cost.

Choosing machines to make bottles has parallels with how electricity might be made.  Machines vary in speed, ease of set up, safety, waste of materials, energy requirements, maintenance needs, ease of operation, and versatility in size/shape/number of moulds that can be accommodated and so on.  Such machines are made by many firms around the world.  In addition to their physical differences, the machines have different prices and financing and are priced in different currencies some of which may be rising and others falling.  All these considerations affect the choice.

They research machines from around the world, their costs, capabilities, manpower and service requirements and make choices based on the lowest cost satisfactory combination of machines and workers.  

Throughout the firm strives to limit production costs, sales costs and business management or control costs and ensure that all needed things are done.  
The prudency tests are reviews of process and search for omissions.  Did they consider all reasonable alternatives?  Did they examine costs of running  machines or whether they were reliable?  Did they look at the various things that might go wrong in terms of risks - technical, market, liquidity, environmental, political, and arrange to reduce those risks to acceptable levels for themselves and others who might be affected?  Did they seek out alternatives that might offer advantages such as machines that could handle different resins and make not just bottles, but toys or lamps or insulators and give them access to wider markets or ones that could make resins or glass from recycled material and reduce costs? 

Efficiency tests require an examination of productive and allocative efficiency.  They must determine for productive efficiency that they are producing bottles at the lowest reasonable cost consistent with acceptable risks, and for allocative efficiency they must determine that the last unit of effort on each of production, marketing and managing have similar payoffs. 

To do this a bottle maker tracks costs and outputs and sales and managers chat with machine operators and get feedback on which machines are trouble free and balances investments in machines, labour, advertising, safety and a dozen other concerns.  Consciously or not, he strives to ensure that the last expenditure on each item produces roughly equal benefit.   

A plan to purchase a great deal of anything should incorporate this approach of finding and examining options, selecting satisfactory low cost methods and reviewing to ensure that choices are made prudently and have efficient results. 

5
How Does the OPA Propose to Buy Electricity?

The OPA did not follow this standard approach to making and reviewing investments in the IPSP.  

They chose instead to follow a prescribed menu without examining price driven choices.  Had they followed an approach similar to that outlined for machinery, they would have achieved an economic outcome and the goals set out in the directives.  Achieving goals set out in the directives was not an adequate reason for abandoning or never trying an economic approach.  The directives were simply one more requirement, like safety and “Buy Ontario” that had to be satisfied, not the only requirement.

Because the OPA did not opt for an economic approach to decisions, their prospects of arriving at an economic result rely on chance, not method.  They chose to gamble with a substantial part of $ 60 Billion.  It is not that they will not get $ 60 Billion worth.  But they might have had it for less or they might have had more.  They cannot know because their method precluded crucial information about prices and tests of efficiency.  If they opted for an economic approach they would have found the lowest cost method of providing electricity and secondly they would have found a lower cost method of providing electricity with the provisos for conservation, renewables, and limits on nuclear power as set out by the government.  They would have known the cost difference between the two (if any) and been able to know the costs of their proposed actions.  And they would have found ways that on balance did the least harm, or the most good to other concerns. 

A prescribed menu can be compatible with an economic approach.  An economic approach will help find better ways of achieving menu targets and may find approaches which exceed menu targets and methods and timing which minimize external costs and improve benefits to consumers.

Chance did not favour the OPA and their result is not efficient.  Rather than buying 14 GW of nuclear capacity it may be possible to provide Ontario with power using 5 GW of nuclear.  Rather than buying 11 GW of single cycle gas power, Ontario might use just 5.5 GW of less costly to operate gas co-gen.   The savings implicit in 9 GW less nuclear and 5.5 GW less gas are worth striving for.  And because the OPA did not follow an economic purchase model, it cannot know what the lowest cost choices are or the extra costs of the choices they have made and whether or not there are additional benefits to justify those choices.  Further the OPA is made blind by its actions with respect to assessing the prudence and efficiency of its decisions.  Perhaps a 9 GW reduction in use of nuclear is not possible.  Maybe the possible reduction is only 3 or 6 GW of nuclear and just 2 of gas.  The OPA’s method cannot help resolve this.  An economic method can and therefore should have been used.
If the plan is out by 5%, it is $ 3 Billion using OPA’s $ 60 Billion costs.  Even a slim chance to save $ 3 Billion warrants use of the economic approach, if only as a back up or test.  Savings in gas and nuclear needs suggested here exceed 5%.  And savings extend to operating phases as well.   
6
How Does Economic Purchasing Apply to Electricity? 

Economic purchases of electricity should follow the same information gathering and decision practices as for food, or manufacturing equipment.  It is no different.  For electricity the purchase algorithm consists of identifying the following things:

1 each kind of power supply or substitution that is reasonably available (Some kinds such as coal or the use of foodstuffs for fuel might be excluded.)

2 how quickly each kind of power can be provided in years

3 a reasonable all in cost for each kind of power in cents per kWh 

4 how much of each kind of power can be provided at the price 

5 suitability of each power source for peak, shoulder or base use
6 safety, environmental concerns, technical advantages etc. that each option may offer.

When these things are known, sufficient volumes of each low cost kind of power that meets base, shoulder and peak needs for a time period are selected, with a proviso that contracts for more expensive power already on order must be honoured and where there are demonstrable health and environmental or industrial development benefits to buying more costly power in some cases then those exceptions can be justified.  

7
Going Through an Example

A table called Mini-IPSP is attached as an appendix.  It sets out three of the infinite range of choices available for year 20 of the IPSP.

Twenty-one different power supplies are considered. In a model of this kind, if meant for actual use a more complete range of options would be examined.  And it is also important that:

1 prices be in correct rank order, particularly prices for power near the threshold of selection for each of base, shoulder and peak power (Prices to not have to be exact, just in the correct rank order.)

2 estimates of quantity available at a price not be higher than what can be provided at the price

3 estimates of required lead time be reasonable  

4 hypothetical purchases be done in a way that ensures that a supply can only be used once at a time.

These conditions are broadly met in the MINI-IPSP tables.
In the first iteration prices are set close to present costs and selections made.

In the second prices (2008 price levels) of low cost power are increased (without changing the rank order of prices) to assess the affect higher prices might have on supply.  

In the third iteration, prices are as in the second, but selection of supplies is made with reference to increased supplies of lower cost power that result from increasing prices for lower cost power.

Aggregate Summary: Three Iterations of MINI - IPSP


   Possible 
Possible
Chosen
Chosen
Total
     Cents/



     GW
   TWh
   
   GW

   TWh

Cost
      KWh

1st Iter.     83.5
  475

  34.4

  194

$ 13.7 B      7.1

(Approx. IPSP,

less nuclear & gas)


2nd Iter.    93.25
  531

  43.5

  228

$ 15.3 B      6.7

(low prices up)

3rd Iter.     93.25
  531

  42.2

  210

$ 13.1 B      6.2

(Choices reflect new prices)

The effect of raising prices for low cost power, (prices for nine of ten lowest cost supplies), is to increase potential capacity from 83.5 GW to 93.25 GW or 11.7% and potential production from 475 to 531 TWh or 11.8%.  

Not all prices are raised, only those for low cost power and only to levels where they remain below previous high prices for power for similar purposes (e.g. peak for peak).  The low end price range is compressed.  

The effects of making choices that reflect the new prices and supplies, that is to go from the first iteration to the third, are to change:

1 built capacity from 34.4 GW to 42.2 GW an increase of 22.7 %

2 production from 194 TWh to 210 TWh an increase of 8.2 %

3 power costs from $ 13.7billion to $ 13.1, a 4.4% reduction and

4 cost per KWh from 7.1 to 6.2 cents or 12.7% less. (present dollars)
It is more for less, the beginning of efficiency.  

A fourth iteration could be undertaken that would fine tune the third to arrive more nearly at capacity of 38 GW and production of 195 TWh to parallel the IPSP.  (This would assume forecast capacity and load for 2027 is accurate.) The annual dollar savings would be still greater as capacity requirements would fall by 3 GW.  This is not done here as 38 GW likely leaves Ontario as a power importer.  An essential to achieve still lower prices is to create a mild surplus of capacity in Ontario.  If 38 GW and imports meets physical needs, possibly 41.7 GW will suffice without imports.  Self sufficiency or alternately cost of imports is important to cost of peak power and impact of the global adjustment on all power costs.

It is reasonable to ask would price increases increase supply.  Price increases add to supply for any good or service with some competitive provision and where new suppliers can enter the market without unreasonable restrictions.  There is no reason to assume electricity would be substantively different.


It is useful to raise prices for conservation and other low cost supplies if that attracts additional supplies.  It is less costly than alternatives.  The table reflects some but not all physical considerations. For example no price increase is offered for Run of the River Hydro as there may not be any additional physical potential.  Similarly a full cent increase for small hydro storage and bio thermal only attracts small volume increases again because of physical limitations.  The key piece of information from this table is not that prices and related supply changes are accurate.  The table illustrates a method of finding low cost supplies that has been reliably used for thousands of years.  The OPA has not chosen to use it or test it in the IPSP.  Augustus Caesar used this method when considering the costs of dredging and rebuilding the great harbour at Ostia. The method has been improved since and is still worth using when considering large public works.

The attractiveness of price increases is masked by average prices.  Power in a category (e.g. Gas Co-Gen) is priced at 8 cents in the first iteration.  The price is an average of prices for each project in the class.  In raising average cost to 10 cents, the increase applies to new projects drawn in, not to all projects.  In practice the increase in average costs is likely to be a fraction of a cent, but using whole cent increases makes the principle more clear. 

In a third iteration it makes sense to identify costly sources of power that are presently being used and consider replacing them with less costly sources.  For example spot power bought over the interties is costly compared to domestic peak power.  New peak capacity is likely more cost effective than continued reliance on imports for a significant part of peak power.  

A fifth iteration might examine special prices for peak power (identify low cost sources of peak power and raise those prices to approach the average cost of peak power).  Price increases in the short term for power that can be built rapidly may also be worth considering.  How long do price increases have to last and at what level to achieve desired aims is worth examining in the IPSP.

There are several anomalies in the MINI – IPSP.  For example some power at 11 cents is shown as purchased (wind, bio-gas diesel) as it is assumed to already be on order and there are contracts in place for such supplies.  These purchases when looked at in the 20th year, as here, will hopefully be viewed not as mistakes, but as needed temporal externalities.  That is because of a need to buy some power in a hurry, higher priced and longer term contracts than might otherwise have been needed were entered into.

	   Type of Power
	Total
	Cost &
	Total
	Cost &
	% TWH 
	% Cost

	
	TWh
	Cents/KWh
	TWh
	Cents/KWh
	Old/New
	Old/New

	
	
	
	
	
	
	

	Solar - PV
	0.00
	0.00
	0.00
	0.00
	0/0
	0/0

	Imports - Interties 
	0.00
	0.00
	0.00
	0.00
	0/0
	0/0

	Gas Single Cycle
	0.00
	0.00
	0.00
	0.00
	0/0
	0/0

	Gas Combined Cycle
	0.00
	0.00
	0.00
	0.00
	0/0
	0/0

	Bio Gas Thermal
	0.00
	0.00
	0.00
	0.00
	0/0
	0/0

	Bio Gas Diesel
	0.19
	0.03
	0.19
	0.03
	.01/.01
	.02/.01

	Wind - Std. Offer
	1.20
	0.18
	0.18
	0.03
	.05/.01
	1.3/.01

	Wind - RFP
	2.40
	0.34
	0.35
	0.05
	1.2/.02
	2.5/.04

	Night Storage - Hydro
	5.50
	0.72
	5.50
	0.72
	2.8/2.6
	5.3/5.5

	Nuclear - New
	30.50
	3.66
	16.00
	1.92
	15.7/7.6
	26.7/14.7

	Imports - Lines & gen.
	32.00
	3.52
	32.00
	3.52
	16.5/15.2
	25.7/26.9

	Night Storage - Battery
	0.68
	0.07
	1.58
	0.16
	.04/.07
	.05/.05

	Gas Co-Gen
	9.00
	0.81
	18.00
	1.62
	4.6/8.6
	5.9/12.4

	Nuclear - Rebuild
	18.40
	1.10
	22.70
	1.36
	9.5/10.8
	8/10.3

	Small Hydro - RoR
	2.20
	0.18
	2.20
	0.18
	1.1/1
	1.3/1.4

	Small Hydro - Storage
	2.10
	0.15
	2.10
	0.15
	1.1/1
	1.1/1.1

	Biomass Thermal
	11.00
	0.55
	12.75
	0.64
	5.7/6.1
	4.0/4.9

	Retained Capacity
	48.55
	1.94
	50.55
	2.02
	25/24
	14.2/15.4

	Solar - Thermal
	5.40
	0.16
	9.60
	0.29
	2.8/4.5
	1.2/2.2

	Load Shifting
	4.00
	0.08
	4.00
	0.08
	2/1.9
	0.5/0.6

	Conservation
	21.25
	0.21
	32.50
	0.33
	11/15.5
	1.5/2.5

	
	
	
	
	
	
	

	Totals
	194.4
	13.7
	210.2
	13.1
	
	

	Cents/KWh
	
	7.045
	
	6.221
	
	

	
	
	
	
	
	
	


Change In TWh, Costs and % Shares of Volume and Costs

                    First Iteration             Third Iteration              Shares          
Key changes from the first to third iterations can be described as:
Major Increases –

Nuclear Re-Build production up from 18.4 TWh to 22.

Gas Co-Gen production up from 9 to 18 TWh 

Major Decrease –

Production from New Nuclear plants down from 30.5 TWh to 16 

Minor Increases -

Solar Thermal


Load Shifting

Conservation 


Retained Capacity 

Biomass Thermal


Night Storage

Minor Decrease –

Wind





Capacity Available and Selected, 
Third Iteration Supply Mix
	Type of Power
	Base
	Shoulder
	Peak
	Potential 

	
	GW
	GW
	GW
	GW

	
	
	
	
	

	Solar - PV
	0
	0
	0
	3

	Imports - Interties only
	0
	0
	0
	4

	Gas Single Cycle
	0
	0
	0
	8

	Gas Combined Cycle
	0
	0
	0
	8

	Bio Gas Thermal
	0
	0
	0
	2

	Bio Gas Diesel
	0
	0.05
	0.05
	1

	Wind - Std. Offer
	0.25
	0.25
	0.25
	5

	Wind - RFP
	0.5
	0.5
	0.5
	7

	Night Storage - Hydro
	0
	2
	3
	5

	Nuclear - New
	2
	2
	2
	7

	Imports - Lines & gen.
	4
	4
	4
	4

	Night Storage - Battery
	0
	0.6
	1
	1

	Gas Co-Gen
	2
	4.5
	5.5
	6

	Nuclear - Rebuild
	3
	3
	2.5
	3.5

	Small Hydro - RoR
	0.4
	0.4
	0.4
	0.5

	Small Hydro - Storage
	0
	0.5
	1
	1.75

	Biomass Thermal
	2.25
	0
	2.5
	2.5

	Retained Capacity
	5.5
	7
	8.5
	10

	Solar - Thermal
	3
	3.5
	4
	6

	Load Shifting
	0
	1
	2
	3

	Conservation
	3.5
	4
	4.5
	5


  TOTAL
       

 26.4
         33.3
         41.7               93.25   
  Conservation & Load Shifting



6.5

  Renewables (wind, hydro, bio-fuels)


8.7

  Natural Gas (Gas Co-Gen)



5.5

  Nuclear (new and retained)



5.0

  Storage (powered from base)



4.0

  Retained Capacity (non nuclear)


8.5

  Imports (contracted long term)


4.0
The supply mix arising from the third iteration has a substantial component of imports contracted on a long term basis.  Short term or spot market imports are not part of the example supply.  Paying a higher price for retained capacity (conventional and nuclear) adds slightly to retained capacity.  Storage as potentially lower cost peak power is relied on.  Natural gas is used only in co-gen (combined heat and power situations to reduce the impact of natural gas costs.  Some nuclear power is necessary, but the total can be held below the level allowed in the directives.  Conservation and load shifting are the lowest cost source of power and every effort is made to maximize that supply by offering enhanced prices.  Similarly a wide range of renewables are available at a range of prices.  The third iteration relies on higher prices for some of thee renewables, particularly bio-thermal power. 

The third iteration exceeds the goals of the directives for conservation, renewables and being under the allowed maxima for gas and nuclear.  This was an intentional by-product of seeking out efficient methods of production following the guidelines for productively efficient choice.
Several iterations for each key earlier year would also be useful.  And special situations or targets could each be addressed with a specific iteration.
The efficiencies suggested in the third iteration arise from offering to pay more for things that appear to be more valuable, that is they give more for less.  This includes be willing to pay more to rebuild more existing nuclear stations and to refurbish more existing capacity as well as to provide a solid commitment to imports and new generation likely from Manitoba.  And they arise from buying less new nuclear capacity and more and more detailed forms of conservation.  Efficiencies also arise as extra night storage capacity improves base load utilization and has lower fuel costs than most other peak alternatives. 

The economic purchase method acquired more power at lower costs and still met all government requirements for being off coal, using less than 14 GW of nuclear power, and targets for conservation and renewable power.
8
Allocative Efficiency

Neither the OPA’s IPSP nor the MINI-IPSP used as an example here speak to allocative efficiency.  Neither examine whether or not the investment in new power facilities will change the mix of activity in Ontario to enhance or impair other parts of Ontario’s economy. 

There are several approaches to considering allocative efficiency.  

Easiest is to track interest and unemployment rates with a view to scheduling major construction projects during periods of higher unemployment and lower interest rates.  If that does not appear to be possible, it is worthwhile considering what can be done to create greater flexibility in the construction schedule.  This could include advancing a major project or increasing reliance on imports during part of a period of high interest or high employment to create flexibility for timing later projects.  This also accelerates provision of a modest surplus of capacity.  The core of the approach is to avoid high interest and labour costs and not to create high labour costs for other sectors. 

In a slightly expanded form the approach can track labour force availability and attempt to time projects to take advantage of slowdowns in other regions. Use of an approach like this should be a minimum requirement.  

A second class of approaches entails modeling changes to the labour:capital mix and attractiveness of different mixes for investment with a view to timing power supply to meet demands and improve desirability of Ontario as a place to invest.

A third category of approaches focuses on finding and attracting businesses that can work with the evolving power supply.

These approaches are not mutually exclusive.

Some observers may feel that a proponent of a set of projects has no responsibility to assess the impacts it will likely have on the desirability of the host area as places to invest.  Few people now take that view in respect of a project that proposes to introduce a new species of fish to a lake.  We want to know the consequences for the lake and the other fish.  So too for power plants, we want to know that the project will be efficient and that it will be good for the economy at large.  The OP is not necessarily responsible for the allocative effects of the power plants that they are proposing, however as the initial proponent, they are responsible for providing accurate information pertaining to what the allocative efficiency effects are likely to be.  

The IPSP does not address allocative efficiency.  It should.  Without such information a proper assessment of efficiency is not possible.   

9
Provision of Power

A significant aspect of efficiency is timing when to do things.  The IPSP proposes to build based on estimates of future power needs.  Estimates are just estimates.  They should not be triggers for half billion dollar power capacity purchases.  Better triggers are needed.  No one takes medicine based on a forecast.  Medicine is taken to sustain a positive condition, avoid deterioration or promote improvement in health.  Forecasts rarely enter into the matter.  The OPA requires indicators of demand for new power capacity.

There are several measures indicative of need for more power.  They include:

1 increased reliance on imports

2 increased prices for imports

3 changes in peak, shoulder, base use

4 movement of customers out of Ontario

5 increased self provision 

6 reduced growth in electricity intensive industries

7 changes in output by sector per MWh used

8 reduced maintenance in electricity intensive industries 

9 demographic precursors of family formation

10 shifts in technology from hydrocarbon fuel reliance to electricity, 

11 responses to changed prices for conservation, load shifting, solar thermal etc.
12 IESO records on fleet performance and individual component utilization

13 reliance on a rights auction or development charges to indicate willingness to proffer new supply (akin to 5 and 11 above) 

These things can be monitored.  All will show changes that may indicate an economic need for additional capacity.  Measures of these kinds may help keep capacity near to ideal.

Given different forms of rationality with respect to risk, people in different circumstances respond to a price or market change differently.  Accordingly it is probable that data trends and signals relevant to conservation may be different from data and signals more relevant to large generators or small generators.  Accordingly it may be useful to consider indicative measures for different customer groups and different investments and use measures that appear to be most available, easy to use and are strong indicators of demand.  
Analysis of information from these measures may promote an understanding that if there is no increase in supply, the present value of an impending price increase plus the present value of production lost in factories, farms, hospitals etc. would exceed the cost of providing more capacity.   For a conservation or load shifting purchase, an appropriate trigger is a belief that the present value of savings from deferred investments and interim cost reductions will exceed the present values of the cost of implementing the conservation plus the net present value of lost production. 

As power for different periods is provided differently, assessment of trigger conditions should apply to peak, shoulder and base power separately.

Forecasts are not irrelevant, but they are rough guides only and should be subordinate to information more directly related to demand. 

The IPSP does not indicate what else it would rely on as a trigger for investment besides its forecasts.  The OPA needs to be able to assess power market movements and supply – demand conditions to determine when impending price shifts indicate a need for investment.  Absence of such assessment or planning for it is a serious deficiency.  The OPA might consider creating a permit market for the right to produce power.  As prices moved up and down for these permits, it would indicate a demand for different amounts of additional capacity.  This would be similar to a market for taxi licences.

The IESO presumably has information on unit utilization for every component of the fleet and for imports.  High utilization is a strong indicator of demand.  If IESO prices were on a paid as bid basis, prices would also be useful indicators of demand and need for additional capacity at particular times. 

Whether power is provided publicly or privately ought to be of no moment in a competitive environment.   Ontario power markets are not perfectly competitive.  The IPSP does not address or plan for improved competition to get better private provision or for improvements in public provision

Efficiency of long term provision is partly a problem of what is the optimal size of plant to build at any one time.  When demand is sufficient for another 50 MW it may be easy to provide that with several modest size plants, but this erodes the market for a potentially more efficient larger 500 MW plant.  On the other hand it avoids a situation where the 500 MW plant runs at half capacity for several years.  

It may be preferable to incorporate fleet structure incentives to encourage provision of several GW of ‘smallish’ capacity and to structure the capacity to import and export to deal with the need to bridge stages in growth.  These measures would reduce the cost of temporary surplus capacity after large units are built, but before they can be fully utilized in Ontario.  Such considerations would be helpful if they were incorporated into the plan.
10
Findings 
The OPA chose to plan based on a requirement that they purchase minimum amounts of power that are ‘green’, and no more than specified amounts of gas and/or nuclear power.   

There is no discussion in the IPSP of other approaches to identifying and choosing options.  It is as if the directives eliminated choice.  The directives did not eliminate choice; they simply specified another range of features that chosen supplies must possess.

The IPSP does not include a complete list of physical options to be considered.  The 21 used in the MINI - IPSP example here is incomplete.  A full range of priced alternatives with consideration of their probable features is needed. 

In choosing not to use an economic model of purchase the OPA forewent all reasonable prospect of being able to assess efficiency of their proposals as they do not know all in cost of power for their selections, they cannot compare that with the many reasonable options they did not consider and they are unable to specify rank order of prices for options.  Without this information productive efficiency assessments are not possible.   

The IPSP suggests that tm capital costs will be $ 60 billion.  This might be so.  Annual operating costs might reasonably fall in a range of $12 billion to $ 20 billion with a net present value of $150 billion to $ 250 billion.  Operating costs will be 60% to 80% of total costs for the planning period.  The IPSP should provide operating costs based on present operating costs for comparable plants.  This would allow all in costs of power to be more accurately known.  And it is all in costs (plus costs of decommissioning plants) that should be the basis for productive efficiency comparisons.  (Note use of all in costs in the MINI-IPSP)  If cost were a consideration in the IPSP, and it is not clear that it is, operating costs would have to be included and should be a more dominant consideration than the smaller (by IPSP estimates) capital cost. 

As seriously, there is no information in the IPSP that makes assessment of allocative efficiency possible, nor is there any indication that it was considered.

Allocative efficiency is every bit as much a part of efficiency as productive efficiency.  Project proponents are responsible for adverse impacts they cause at least to the extent that they should be aware of them.  There is no attempt to assess allocative efficiency in the IPSP, even though it is an investment comparable to building 10 large universities, or 6,000 kilometers of super highway.  It is imperative that decision makers know how these investments will fit into the province and whether they will enhance or impede advancement of quality of life here. 

The effects on the economy as a whole are not estimated.  Such an estimate would be difficult but useful if done credibly.  If the IPSP projects have a pronounced positive influence they might add as much as ¼ of 1% to Ontario’s growth and non-electric output.  If the timing of projects is favourable they might sustain employment and reduce unemployment by two tenths of a percent they would have little effect on inflation.  The costs or savings associated with these factors are not dealt with.  Should Ontario’s inflation move ahead by ½ of 1% for 20 years as a consequence of IPSP projects, the plan will needlessly deprive every employed person of 2 weeks earnings?  Some inflation may be unavoidable.  To fail to consider it is unsatisfactory and suggests a limited view of their responsibilities and a view of efficiency which fails to include allocative aspects.

Not considering allocative efficiency and not using an economic choice model are not simple oversights.  At least some of the OPA staff have advanced training or degrees in fields where efficiency is a central tenant of the discipline.  Given that efficiency is a central test of the plan, and given that the OPA staff has people who know the ideas underlying efficiency, the scant regard shown productive and allocative efficiency in the IPSP is symptomatic of an impassioned rush to avoid consideration of factors the OPA could not, using their methods, easily reconcile with the directives.  The concern is groundless; as the directives can be readily accommodated in an economic purchase model. 

The IPSP does not set out how the OPA would decide when the next increment of investments would be needed.  It appears to rely on its forecasts.  Forecasts are poor substitutes as indicators of need and largely unrelated to ongoing market indicators that can and should be tracked.  It is crucial that the OPA include in the IPSP a description of things the OPA will consider that may trigger new power investments or cause it to defer investments or change their size.  

In the absence of this information Ontario is at risk of having either substantially too much power or not enough domestic supply.   Both circumstances are rife with serious costs for Ontario.  

Related to this is the desirability of creating a mild surplus of capacity.  More than any other things, scarcity and fear of scarcity are underlying causes of price increases.  Nothing contains prices better than creation of a mild surplus of capacity and the knowledge shared among consumers and suppliers that there is a surplus.  The IPSP pays no attention to this.  If the IPSP were to have a goal and a purpose, this should be it.  

The IPSP omits to set out what the OPA believes an appropriate standard of prudence or efficiency is.  It is possible that the OPA has standards of efficiency and prudence, but if so, they are not reflected in the IPSP and their belated addition would not build confidence that the standards truly guided thought and action.   In any event, the standards that should guide the IPSP are ones the Energy Board deems acceptable

The IPSP has no full framework for assessing risks.  It appears to ignore the possibility that some risks may be positive and should be taken advantage of.  It appears to ignore the possibility that some projects, depending on their timing, may pose risks to other parts of the economy or society. 

The IPSP opts for a misleading certainty through costly conventional gas and nuclear purchases.  It would have been better to examine a wide range of options and selected lower cost approaches.  If in 10 years time, those low cost approaches for power needs 20 years out do not appear to be materializing, then higher cost options could be selected.  In this regard the IPSP rushes to decisions that do not have to be made and is imprudent. 

Provision of just 38 GW of power and not aiming to reduce reliance on short term imports leaves Ontario increasingly subject to high peak prices.  Modest surplus capacity is essential to deal with high prices. 
There is no consideration of what an appropriate mix of sizes of projects and role of exports and imports might be as part of a plan for orderly growth.  That is growth with minimal power price inflation because of periods of short supply, and/or minimal periods of idle capital because of ‘temporary’ periods of over building. 

The IPSP leads to a change in cost structure from capital intensive to capital and fuel intensive.  These choices build in cost increases for new capital and make consumers vulnerable to volatile fuel markets.  The IPSP introduces new risks that could be reduced through diversification and lower cost choices. 

Lower cost options are rarely wind or solar with their free fuel.  Low cost approaches include conservation, load shifting, solar thermal, nuclear rebuilds, small or medium sized hydro, long term imports, and night storage.  These avoid the worst of capital and fuel costs.  

The IPSP is not sufficiently prudent as it does not follow an economic method and has no tests to determine when enough capacity has been bought or when more is needed.  It cannot provide a sense that the power it proposes to produce will be at the lowest cost reasonable or that things Ontario will have to forego to have additional power are properly valued.  

The IPSP gives no thought to creating proxy markets for permits or developing other means that would allow it to sense demand for new facilities or for analyzing IESO market data or improving that data by asking for a market with true pay as bid prices in both the spot and forward markets. 

11 Ontario Federation of Agriculture’s Advice 
To the Ontario Energy Board Concerning the IPSP

The IPSP is a massive document.  It has taken several hundred person years to prepare.  It was not prepared with efficiency in mind, either for the writing or for what was being written about.  Equally it was not prepared with prudence in mind, as that is a test of the document and there is not so much as a brief overview of where risk might arise and what forms they might take.

The IPSP cannot be either efficient or prudent by design as neither concept entered into the design. 

Applying an economic approach to purchasing strongly suggests that physical supplies for low cost power can be increased by raising the price for such supplies.  The OPA has not examined this approach that is commonly used for almost all goods and services.  Accordingly the OPA proceeds in a direction of buying more power of more expensive kinds than is likely necessary.  By this most basic test they are neither efficient nor prudent.

If it is efficient or prudent it is by chance not by design.  But it is a chance or a gamble that risks a minimum of $ 13 billion ($ 3 billion in avoided capital costs and a half billion a year in avoided operating costs) plus real but unconsidered costs to the economy plus real potential advantages that went unexamined and hence can only happen by the remotest of chances. 

In short there is no effective or thoughtful consideration of either efficiency in both of its needed forms or of prudence.  Neither the information required nor the tests for either efficiency or prudence are provided in the IPSP.  There is no discussion of how the OPA would know when to contract for additional supplies or when they already have enough.  Fundamental considerations of great importance are entirely absent.  Two of these efficiency and prudence are important in their own right, and they are required tests by which the IPSP must be judged. 

The IPSP appears to be little more than a justification by volume of paper of the directives.  In fact the directives’ aims can be met and exceeded and at lower cost than using the IPSP proposals.  

11.1                      OFA’s Requests of the Ontario Energy Board

The Ontario Federation of Agriculture is convinced of the need for a modest surplus of electrical supply capacity to give Ontario long term assured power supplies of reasonable prices.  OFA believes this to be essential for all electrical consumptive business (mining, forestry, manufacturing, food processing, farming etc.), conduct of normal family life, for the coming transition away from fossil fuel energy to hydro for transportation.  

The OFA does not believe following the IPSP will provide power surplus. That is with 38 GW it is highly probable that Ontario will continue to import enough of its peak power needs that prices will be set unduly high by imports.   

The OFA does not believe adherence to the IPSP will provide the proposed 38 GW efficiently.  The OFA believes the work could be done at lower cost for capital outlay [The costs of several GW of gas and nuclear capacity less.] (greater productive efficiency), provide power at a lower cost per KWh [0.6 cents per kWh less] (greater productive efficiency) and in ways that do less harm to other interests [less adverse impacts on inflation] and/or in ways that provide additional benefits [more stable employment, less other investment foregone, additional investment attracted] (allocative efficiency).

The OFA believes the IPSP does not demonstrate sufficient prudence or awareness of an obligation for prudence in matters with great consequence for others.  [Want of a framework for considering risk, lack of a recognition of positive or negative risks, lack of acknowledgement that risks are to and from projects and environments, no quantification of risks]

The OFA believes using an economic planning model would allow savings of approximately $ 13 billion. 

Therefore in the interests of efficiency and prudence and to better ensure that Ontario may soon have a modest surplus of power capacity, the Ontario Federation of Agriculture asks the Ontario Energy Board to take to heart the OFA’s concerns and give conscientious regard to the views set out herein and instructs the Ontario Power Authority as follows:

1 to provide the Board and intervenors with a revised IPSP by January 30, 2009 that follows an economic purchase model and which has a thorough assessment of risks.  (Earlier pages in this note provide an outline which if used efficiently would allow the work to progress rapidly.)   

2
If legislation allows, the OPA should be given an approval by the Ontario Energy Board to:

a) start or contract for gas co-gen, nuclear refurbishments, renewable and/or conservation projects to

b) a combined total of 5 GW which 

c) offer long term power supply (or reduction in needs) for 

d) less than 7 cents per kwh on a load weighted average 

e) which van be completed in less than four years, and 

f) enter into negotiations with Manitoba, Newfoundland and/or Quebec for 4 GW or greater supply of low cost long term (75 years plus) contracted and committed hydraulic power for completion by 2023

g) and limit any contracts for new nuclear facilities in the next four years to 2 GW. 

These measures would constitute a partial approval and should:

1 allow Ontario to address short term power needs,

2 provide an early supply buffer which ought to address dislocation due to going off coal and help build the needed surplus in capacity

3 allow a good start on needed major gas co-gen and nuclear projects

4 avoid over commitment to large projects

5 avoid wasteful use of gas in single or combined cycle plants

6 allow Ontario to determine whether or not an understanding can be reached for the long term import of hydraulic power or whether other approaches are needed

7 provide a plan that is both efficient and prudent in a year’s time.

If such an order giving partial approval is not possible in law, the IPSP should be rejected entirely and the OPA ordered to provide by Friday January 30, 2009 a new IPSP to be no more than 350 pages long and that follows both an economic purchase model and which has a thorough assessment of risks as outlined earlier in this note. 
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APPENDIX

MINI-IPSP

Notes – Mini-IPSP Table

1

Description of Rows

Row 4


Solar –PV


This will be standard offer power and is substantially more expensive than any alternative.

Row 5


Imports – Interties Only 
This refers to new interties to the US and Quebec to buy power primarily on the spot market.  The prices will reflect current peak price imports.  Volumes will reflect surplus capacity in the exporting jurisdictions. 

Rows 6 & 7  
 
Natural Gas

These are conventional gas plants of 25 MW to 600 MW in size.  Costs vary with fuel costs.

Row 8
 

Bio Gas Thermal 

This technology would gasify by steam reformation straw, farm waste, wood chips etc. to provide peak power gas.  Price could be by contract.  Quantities available depend on waste management practices, forestry practices etc.      

Row 9


Bio Gas Diesel

Anaerobic digestion to produce methane at sewage treatment, landfill and farms.

Rows 10 & 11
Wind Std. Offer and RFP
Wind power

Row 12

Night Storage Hydro 
Sites with power line access, water and elevated areas where water can be ponded offer potential for this method of production.  Roughly half the difference between night time peaks and day time peaks could be reliably available for powering pumps.   Losses are in the 70% range.  Night time power at 5 cents can provide peak power for les than 9 cents.  

Row 13

Nuclear New

This is new nuclear plants. 

Row 14

Imports – Lines & Generators  Projects of this kind include dedicated lines and power plants with long term fixed price purchase agreements.  Power from northern Manitoba might be an example. 

Row 15

Night Storage – Battery  This refers to storage chemical and fly wheel storage that can be located near points of use.  It reduces peak transmission capacity and uses surplus night time base generating capacity.   Losses tend to be under 20%.  Night time power at 5 cents can provide peak power for under 8 cents. 

Row 16

Gas Co-Gen

Gas Co-gen has two price ranges, one for those that will operate in any event and one that for those who will only operate in return for a price.  An operator can be under a contract with both incentives.  

Row 17

Nuclear – Rebuild
Ontario has some nuclear capacity that might be rebuilt mire cheaply than some other options.   This is a separate option form new nuclear plants as it is a different price and it does not add new risks in the same way that new plants might

Row 18

Run of the River Hydro  potential on major rivers in Ontario with small dams, significant drops in elevation over the course of a kilometer or two.

Row 19

Small Hydro Storage
This refers to hydro projects that require new dams.  Many existing dams might be used and in the north there is potentially room for some new dams. 

Row 20 

Biomass Thermal
wood chips, straw etc. as a heat source in thermal units. 

Row 21 

Retained Capacity 
Not everything that exists now will have to be replaced.  Retained capacity is assumed to continue operating at its present price. 

Row 22

Solar Thermal 
This technology replaces electricity (and potentially gas or propane) for heating water and buildings.

Row 23

Load Shifting
Technology or behaviour that moves power use from high cost periods to lower cost periods.  
Row 24

Conservation 
Technology or behaviour which reduces base load power use without adding to shoulder or peak use.

2

Description of Columns

Col. A 

Types of Power There are forms of power not included. (eg coal, tidal, geo-thermal)

Col. B 

Peak Shoulder Base Whether a form of power is best suited for base, shoulder or peak use may be contentious. 

Col. C

Lead Time needed to construct or install is a rough estimate.  Efforts to reduce labour force constraints, advance ordering of critical components, choice of locations and environmental impacts, land claims issues, transmission requirements will among other things all influence actual lead time form decision to commissioning. 

Col. D
Cost of power does not include transmission.  Assuming that power can be supplied on time, it is the rank order of power costs for peak, shoulder and base uses that determines the desirability of power.  Transmission costs might shift some costs by ½ to 2 cents a kwh according to whether they require transmission or not. 

Col. E

Rank by Cost
power types listed in rank order by cost, highest first

Col. F

Available GW is an estimate of the total power that might be acquired if everything available at the highest price specified for a category were purchased.  For example if there are 3 GW of load shifting available at a price of 4 cents a kwh, some of that will be available for 1 cent,  some for 2 cents, some for 3 and the remainder for 4 cents.  Average cost for load shifting might be 2.5 cents.  With 85.5 GW it is apparent that ‘at a price’ there is amble capacity. 

Col. G

Available Hours
Hours in a year each power type is available, a max. of 8760, lower according to wind, sunshine, water flow relative to capacity etc.

Col. H

Total Available GWh

Total available hours times total available capacity

Col. I

Hours Available for Base
the part of total available hours available for base period 

Col. J

GWh Available for Base
the part of total available GWh available for base use

Col. K

GWh Selected for Base

Col. L times Col. I, 

Col. L

Selected Base GW 


were selected from Col. J taking lower cost forms of power suitable for base use first until more than enough capacity was found to provide for base needs.  

Col. M

Row Titles



repeated for convenience
Col. N

GW Residual A 


is the estimate of potential capacity remaining from which to select shoulder power. 

Col. O

Shoulder Hours Available
 the part of total available hours available for shoulder use 

Col. P

Shoulder GWh Available
the part of total available GWh available for shoulder use

Col. Q

Selected GWh Shoulder
Col. O times Col. R

Col. R

Selected Shoulder GW 

were selected from the lower cost forms of power in GW Remaining A until enough power was found to provide for shoulder needs. 

Col. S

Row Titles 



repeated for convenience
Col. T

GW Residual B is the Available GW less power selected for peak and shoulder use.  It is the power that is available for peak use. 

Col. U

Peak Hours Available 

the part of total available hours available for peak use 

Col. V

Peak Available GWh 

the part of total available GWh available for peak use

Col. W

Selected Peak GWh

Col. U times Col. X

Col. X

Peak GW 



is selected from GW Remaining B on a low cost basis until enough power is found to meet peak needs.  

Col. Y

Total TWh



total of base, shoulder, peak GWh selected

Col. Z

Cost of Power and Cents/KWh 
cost of a year’s power by type in billions of dollars and over all weighted average cost in cents per kwh

	
	
	MINI - IPSP
	First Iteration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Power Available at a Price
	
	Estimates of Total Available at Current Prices
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z

	
	
	Peak
	Years
	
	
	
	Total 
	Total
	Base
	
	Base
	
	
	
	
	
	Shoulder
	
	
	
	
	
	Peak
	
	
	

	1
	Type of Power
	Shoulder
	Lead
	Cents /
	Rank
	Avail. 
	Avail.
	Avail.
	Avail.
	Avail.
	Selected
	Base
	 
	A   GW
	Avail.
	Avail.
	Selected
	Shoulder
	 
	B   GW
	Avail.
	Avail.
	Selected GWh
	Peak
	Total
	Cost &

	2
	
	Base
	Time
	Kwh
	by cost
	GW
	Hours
	GWh
	Hours
	GWh
	GWh
	GW
	 
	Residual
	Hours
	GWh
	GWh
	GW
	 
	Residual
	Hours
	GWh
	
	GW
	TWh
	Cents/KWh

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Solar - PV
	s p
	3
	42.5
	21
	3
	1800
	5400
	450
	1350
	0
	0
	Solar - PV
	3
	750
	2250
	0
	0
	
	3
	300
	900
	0
	0
	0.00
	0.00

	5
	Imports - Interties 
	p
	5
	15
	20
	4
	8200
	32800
	3500
	14000
	0
	0
	Imports - Interties 
	4
	2000
	8000
	0
	0
	
	4
	1500
	6000
	0
	0
	0.00
	0.00

	6
	Gas Single Cycle
	p
	4
	13
	19
	8
	7500
	60000
	3500
	28000
	0
	0
	Gas Single Cycle
	8
	2500
	20000
	0
	0
	
	8
	1400
	11200
	0
	0
	0.00
	0.00

	7
	Gas Combined 
	s p
	4
	12
	18
	8
	7500
	60000
	3500
	28000
	0
	0
	Gas Combined 
	8
	2300
	18400
	0
	0
	
	8
	1300
	10400
	0
	0
	0.00
	0.00

	8
	Bio Gas Thermal
	s p
	5
	11
	17
	2
	4000
	8000
	0
	0
	0
	0
	Bio Gas Thermal
	2
	2300
	4600
	0
	0
	
	2
	1300
	2600
	0
	0
	0.00
	0.00

	9
	Bio Gas Diesel
	b s p 
	2
	11
	16
	1
	5500
	5500
	1500
	1500
	0
	0
	Bio Gas Diesel
	1
	2400
	2400
	120
	0.05
	
	0.95
	1400
	1400
	70
	0.05
	0.19
	0.03

	10
	Wind - Std. Offer
	b
	3
	11
	15
	5
	2700
	13500
	1700
	8500
	850
	0.5
	Wind - Std. Offer
	4.5
	400
	2000
	200
	0.5
	
	4
	300
	1500
	150
	0.5
	1.20
	0.18

	11
	Wind - RFP
	b
	4
	9.5
	14
	7
	2700
	18900
	1700
	11900
	1700
	1
	Wind - RFP
	6
	400
	2800
	400
	1
	
	5
	300
	2100
	300
	1
	2.40
	0.34

	12
	Night Storage - Hyd
	p
	5
	9
	13
	5
	2000
	10000
	0
	0
	0
	0
	Night - Hydro
	5
	500
	2500
	1000
	2
	
	3
	1500
	7500
	4500
	3
	5.50
	0.72

	13
	Nuclear - New
	b s p
	10
	8.5
	12
	7
	8000
	56000
	4000
	28000
	16000
	4
	Nuclear - New
	3
	2500
	17500
	10000
	4
	
	-1
	1500
	10500
	4500
	3
	30.50
	3.66

	14
	Imps - Lines & gen.
	b s p 
	10
	8.5
	11
	4
	8000
	32000
	4000
	16000
	16000
	4
	Imports - Lines & 
	0
	2500
	10000
	10000
	4
	
	-4
	1500
	6000
	6000
	4
	32.00
	3.52

	15
	Night Store - Batt
	p
	2
	8
	10
	0.5
	1500
	750
	0
	0
	0
	0
	 Storage - Battery
	0.5
	300
	150
	120
	0.4
	
	0.1
	1400
	700
	560
	0.4
	0.68
	0.07

	16
	Gas Co-Gen
	b s p
	2
	8
	9
	4
	6000
	24000
	1500
	6000
	1500
	1
	Gas Co-Gen
	3
	1500
	6000
	4500
	3
	
	0
	1500
	6000
	3000
	2
	9.00
	0.81

	17
	Nuclear - Rebuild
	b s p
	4
	7.5
	6
	3
	7700
	23100
	4000
	12000
	12000
	3
	Nuclear - Rebuild
	0
	2400
	7200
	3600
	1.5
	
	-1.5
	1400
	4200
	2800
	2
	18.40
	1.10

	18
	Small Hydro - RoR
	b s p
	4
	7
	8
	0.5
	8000
	4000
	4000
	2000
	1600
	0.4
	Small Hydro - RoR
	0.1
	2500
	1250
	0.4
	0.4
	
	-0.3
	1500
	750
	600
	0.4
	2.20
	0.18

	19
	Small Hydro - Store
	s p
	5
	7
	7
	1.5
	4000
	6000
	0
	0
	0
	0
	 Hydro - Store
	1.5
	1200
	1800
	600
	0.5
	
	1
	1500
	2250
	1500
	1
	2.10
	0.15

	20
	Biomass Thermal
	b s p 
	5
	6.5
	5
	2
	7700
	15400
	4000
	8000
	8000
	2
	Biomass Thermal
	2
	2400
	4800
	2
	0
	
	2
	1500
	3000
	3000
	2
	11.00
	0.55

	21
	Retained Capacity
	p s p 
	0
	6.5
	4
	9
	6500
	58500
	4000
	36000
	20000
	5
	Retained Capacity
	4
	2500
	22500
	17500
	7
	
	-3
	1300
	11700
	11050
	8.5
	48.55
	1.94

	22
	Solar - Thermal
	b s p
	2
	5
	3
	4
	2600
	10400
	500
	2000
	1000
	2
	Solar - Thermal
	2
	1400
	5600
	2800
	2
	
	0
	800
	3200
	1600
	2
	5.40
	0.16

	23
	Load Shifting
	s p
	2
	4
	2
	2
	2500
	5000
	0
	0
	0
	0
	Load Shifting
	2
	1000
	2000
	1000
	1
	
	1
	1500
	3000
	3000
	2
	4.00
	0.08

	24
	Conservation
	b
	2
	3
	1
	3
	8760
	26280
	4500
	13500
	11250
	2.5
	Conservation
	0.5
	2500
	7500
	6250
	2.5
	
	1500
	4500
	3750
	2.5
	21.25
	0.21

	25
	
	
	
	
	
	83.5
	
	475.53
	
	216750
	
	
	
	60.1
	
	149250
	
	
	
	32.25
	
	99400
	
	
	
	

	26
	
	
	
	
	
	
	
	TWh
	
	
	
	Base
	
	
	
	
	
	Shoulder
	
	
	
	
	
	Peak
	
	

	27
	Totals
	
	
	
	
	
	
	
	
	
	
	25.4
	
	
	
	
	
	29.85
	
	
	
	
	
	34.35
	
	

	28
	
	
	
	
	
	
	
	
	
	
	89900
	
	
	
	
	
	58092.4
	
	
	
	
	
	46380
	
	194.4
	13.7

	29
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	7.045

	30
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	MINI - IPSP
	Second Iteration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Power Available at a Higher Price
	
	Estimates of Total Available at Increased Prices
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	
	T
	U
	V
	W
	X
	Y
	Z

	
	
	Peak
	Years
	
	
	
	Total 
	Total
	Base
	
	Base
	
	
	
	
	
	Shoulder
	
	
	
	
	
	Peak
	
	
	

	1
	Type of Power
	Shoulder
	Lead
	Cents /
	Rank
	Available 
	Avail.
	Avail.
	Avail.
	Avail.
	Selected
	Base
	 
	A   GW
	Avail.
	Avail.
	Selected
	Shoulder
	
	B   GW
	Avail.
	Avail.
	Selected GWh
	Peak
	Total
	Cost &

	2
	
	Base
	Time
	Kwh
	by cost
	GW
	Hours
	GWh
	Hours
	GWh
	GWh
	GW
	 
	Residual
	Hours
	GWh
	GWh
	GW
	
	Residual
	Hours
	GWh
	
	GW
	TWh
	Cents/KWh

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Solar - PV
	s p
	3
	42.5
	21
	3
	2600
	7800
	500
	1500
	0
	0
	Solar - PV
	3
	1500
	4500
	0
	0
	
	3
	1000
	3000
	0
	0
	0.00
	0.00

	5
	Imports - Interties only
	p
	5
	15
	20
	4
	8200
	32800
	3500
	14000
	0
	0
	Imports - Interties only
	4
	2000
	8000
	0
	0
	
	4
	1500
	6000
	0
	0
	0.00
	0.00

	6
	Gas Single Cycle
	p
	4
	13
	19
	8
	7500
	60000
	3500
	28000
	0
	0
	Gas Single Cycle
	8
	2500
	20000
	0
	0
	
	8
	1400
	11200
	0
	0
	0.00
	0.00

	7
	Gas Combined Cycle
	s p
	4
	12
	18
	8
	7500
	60000
	3500
	28000
	0
	0
	Gas Combined Cycle
	8
	2300
	18400
	0
	0
	
	8
	1300
	10400
	0
	0
	0.00
	0.00

	8
	Bio Gas Thermal
	s p
	5
	11
	17
	2
	4000
	8000
	0
	0
	0
	0
	Bio Gas Thermal
	2
	2300
	4600
	0
	0
	
	2
	1300
	2600
	0
	0
	0.00
	0.00

	9
	Bio Gas Diesel
	b s p 
	2
	11
	16
	1
	5500
	5500
	1500
	1500
	0
	0
	Bio Gas Diesel
	1
	2400
	2400
	120
	0.05
	
	0.95
	1400
	1400
	70
	0.05
	0.19
	0.03

	10
	Wind - Std. Offer
	b
	3
	11
	15
	5
	2700
	13500
	1700
	8500
	850
	0.5
	Wind - Std. Offer
	4.5
	400
	2000
	200
	0.5
	
	4
	300
	1500
	150
	0.5
	1.20
	0.18

	11
	Wind - RFP
	b
	4
	9.5
	14
	7
	2700
	18900
	1700
	11900
	1700
	1
	Wind - RFP
	6
	400
	2800
	400
	1
	
	5
	300
	2100
	300
	1
	2.40
	0.34

	12
	Night Storage - Hydro
	p
	5
	9
	13
	5
	2000
	10000
	0
	0
	0
	0
	Night Storage - Hydro
	5
	500
	2500
	1000
	2
	
	3
	1500
	7500
	4500
	3
	5.50
	0.72

	13
	Nuclear - New
	b s p
	10
	8.5
	12
	7
	8000
	56000
	4000
	28000
	16000
	4
	Nuclear - New
	3
	2500
	17500
	10000
	4
	
	-1
	1500
	10500
	4500
	3
	30.50
	3.66

	14
	Imp - Lines & gen.
	b s p 
	10
	8.5
	11
	4
	8000
	32000
	4000
	16000
	16000
	4
	Imports - Lines & 
	0
	2500
	10000
	10000
	4
	
	-4
	1500
	6000
	6000
	4
	32.00
	3.52

	15
	Night Storage - Battery
	p
	2
	10
	10
	1
	1500
	1500
	0
	0
	0
	0
	Night Storage - Batt
	1
	300
	300
	180
	0.6
	
	0.4
	1400
	1400
	1400
	1
	1.58
	0.16

	16
	Gas Co-Gen
	b s p
	2
	10
	9
	6
	6000
	36000
	1500
	9000
	3000
	2
	Gas Co-Gen
	4
	1500
	9000
	6750
	4.5
	
	-0.5
	1500
	9000
	8250
	5.5
	18.00
	1.62

	17
	Nuclear - Rebuild
	b s p
	4
	8
	6
	3.5
	7700
	26950
	4000
	14000
	12000
	3
	Nuclear - Rebuild
	0.5
	2400
	8400
	7200
	3
	
	-2.5
	1400
	4900
	3500
	2.5
	22.70
	1.36

	18
	Small Hydro - RoR
	b s p
	4
	7
	8
	0.5
	8000
	4000
	4000
	2000
	1600
	0.4
	Small Hydro - RoR
	0.1
	2500
	1250
	0.4
	0.4
	
	-0.3
	1500
	750
	600
	0.4
	2.20
	0.18

	19
	Small Hydro - Store
	s p
	5
	8
	7
	1.75
	4000
	7000
	0
	0
	0
	0
	Small Hydro - Store
	1.75
	1200
	2100
	600
	0.5
	
	1.25
	1500
	2625
	1500
	1
	2.10
	0.15

	20
	Biomass Thermal
	b s p 
	5
	7.5
	5
	2.5
	7700
	19250
	4000
	10000
	9000
	2.25
	Biomass Thermal
	2
	2400
	6000
	2
	0
	
	2.5
	1500
	3750
	3750
	2.5
	12.75
	0.64

	21
	Retained Capacity
	p s p 
	0
	7.5
	4
	10
	6500
	65000
	4000
	40000
	22000
	5.5
	Retained Capacity
	4.5
	2500
	25000
	17500
	7
	
	-2.5
	1300
	13000
	11050
	8.5
	50.55
	2.02

	22
	Solar - Thermal
	b s p
	2
	7
	3
	6
	2600
	15600
	500
	3000
	1500
	3
	Solar - Thermal
	3
	1400
	8400
	4900
	3.5
	
	-0.5
	800
	4800
	3200
	4
	9.60
	0.29

	23
	Load Shifting
	s p
	2
	6
	2
	3
	2500
	7500
	0
	0
	0
	0
	Load Shifting
	3
	1000
	3000
	1000
	1
	
	2
	1500
	4500
	3000
	2
	4.00
	0.08

	24
	Conservation
	b
	2
	5
	1
	5
	8760
	43800
	4500
	22500
	15750
	3.5
	Conservation
	1.5
	2500
	12500
	10000
	4
	
	1500
	7500
	6750
	4.5
	32.50
	0.33

	25
	
	
	
	
	
	93.25
	
	531.1
	
	237900
	
	
	
	65.85
	
	168650
	
	
	
	32.8
	
	114425
	
	
	
	

	26
	
	
	
	
	
	
	
	TWh
	
	
	
	Base
	
	
	
	
	
	Shoulder
	
	
	
	
	
	Peak
	
	

	27
	Totals
	
	
	
	
	
	
	
	
	
	
	29.15
	
	
	
	
	
	36.05
	
	
	
	
	
	43.45
	
	

	28
	
	
	
	
	
	
	
	
	
	
	99400
	
	
	
	
	
	69852.4
	
	
	
	
	
	58520
	
	227.8
	15.3

	29
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6.698

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	MINI - IPSP
	Third Iteration
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Power Chosen With Higher Prices
	More of the lower cost power and displace an equal amount of the higher cost power
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	Q
	R
	
	T
	U
	V
	W
	X
	Y
	Z

	
	
	Peak
	Years
	
	
	
	Total 
	Total
	Base
	
	Base
	
	
	
	
	
	Shoulder
	
	
	
	
	
	Peak
	
	
	

	1
	Type of Power
	Shoulder
	Lead
	Cents /
	Rank
	Available 
	Avail.
	Avail.
	Avail.
	Avail.
	Selected
	Base
	 
	A   GW
	Avail.
	Avail.
	Selected
	Shoulder
	
	B   GW
	Avail.
	Avail.
	Selected GWh
	Peak
	Total
	Cost &

	2
	
	Base
	Time
	Kwh
	by cost
	GW
	Hours
	GWh
	Hours
	GWh
	GWh
	GW
	 
	Residual
	Hours
	GWh
	GWh
	GW
	
	Residual
	Hours
	GWh
	
	GW
	TWh
	Cents/KWh

	3
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Solar - PV
	s p
	3
	42.5
	21
	3
	2600
	7800
	500
	1500
	0
	0
	Solar - PV
	3
	1500
	4500
	0
	0
	
	3
	1000
	3000
	0
	0
	0.00
	0.00

	5
	Imports - Interties only
	p
	5
	15
	20
	4
	8200
	32800
	3500
	14000
	0
	0
	Imports - Interties only
	4
	2000
	8000
	0
	0
	
	4
	1500
	6000
	0
	0
	0.00
	0.00

	6
	Gas Single Cycle
	p
	4
	13
	19
	8
	7500
	60000
	3500
	28000
	0
	0
	Gas Single Cycle
	8
	2500
	20000
	0
	0
	
	8
	1400
	11200
	0
	0
	0.00
	0.00

	7
	Gas Combined Cycle
	s p
	4
	12
	18
	8
	7500
	60000
	3500
	28000
	0
	0
	Gas Combined Cycle
	8
	2300
	18400
	0
	0
	
	8
	1300
	10400
	0
	0
	0.00
	0.00

	8
	Bio Gas Thermal
	s p
	5
	11
	17
	2
	4000
	8000
	0
	0
	0
	0
	Bio Gas Thermal
	2
	2300
	4600
	0
	0
	
	2
	1300
	2600
	0
	0
	0.00
	0.00

	9
	Bio Gas Diesel
	b s p 
	2
	11
	16
	1
	5500
	5500
	1500
	1500
	0
	0
	Bio Gas Diesel
	1
	2400
	2400
	120
	0.05
	
	0.95
	1400
	1400
	70
	0.05
	0.19
	0.03

	10
	Wind - Std. Offer
	b
	3
	11
	15
	5
	2700
	13500
	1700
	8500
	0
	0.25
	Wind - Std. Offer
	4.75
	400
	2000
	100
	0.25
	
	4.5
	300
	1500
	75
	0.25
	0.18
	0.03

	11
	Wind - RFP
	b
	4
	9.5
	14
	7
	2700
	18900
	1700
	11900
	0
	0.5
	Wind - RFP
	6.5
	400
	2800
	200
	0.5
	
	6
	300
	2100
	150
	0.5
	0.35
	0.05

	12
	Night Storage - Hydro
	p
	5
	9
	13
	5
	2000
	10000
	0
	0
	0
	0
	Night Storage - Hydro
	5
	500
	2500
	1000
	2
	
	3
	1500
	7500
	4500
	3
	5.50
	0.72

	13
	Nuclear - New
	b s p
	10
	8.5
	12
	7
	8000
	56000
	4000
	28000
	8000
	2
	Nuclear - New
	5
	2500
	17500
	5000
	2
	
	3
	1500
	10500
	3000
	2
	16.00
	1.92

	14
	Imports - Lines & gen.
	b s p 
	10
	8.5
	11
	4
	8000
	32000
	4000
	16000
	16000
	4
	Imports - Lines & gen.
	0
	2500
	10000
	10000
	4
	
	-4
	1500
	6000
	6000
	4
	32.00
	3.52

	15
	Night Storage - Battery
	p
	2
	10
	10
	1
	1500
	1500
	0
	0
	0
	0
	Night Storage - Battery
	1
	300
	300
	180
	0.6
	
	0.4
	1400
	1400
	1400
	1
	1.58
	0.16

	16
	Gas Co-Gen
	b s p
	2
	10
	9
	6
	6000
	36000
	1500
	9000
	3000
	2
	Gas Co-Gen
	4
	1500
	9000
	6750
	4.5
	
	-0.5
	1500
	9000
	8250
	5.5
	18.00
	1.62

	17
	Nuclear - Rebuild
	b s p
	4
	8
	6
	3.5
	7700
	26950
	4000
	14000
	12000
	3
	Nuclear - Rebuild
	0.5
	2400
	8400
	7200
	3
	
	-2.5
	1400
	4900
	3500
	2.5
	22.70
	1.36

	18
	Small Hydro - RoR
	b s p
	4
	7
	8
	0.5
	8000
	4000
	4000
	2000
	1600
	0.4
	Small Hydro - RoR
	0.1
	2500
	1250
	0.4
	0.4
	
	-0.3
	1500
	750
	600
	0.4
	2.20
	0.18

	19
	Small Hydro - Storage
	s p
	5
	8
	7
	1.75
	4000
	7000
	0
	0
	0
	0
	Small Hydro - Storage
	1.75
	1200
	2100
	600
	0.5
	
	1.25
	1500
	2625
	1500
	1
	2.10
	0.15

	20
	Biomass Thermal
	b s p 
	5
	7.5
	5
	2.5
	7700
	19250
	4000
	10000
	9000
	2.25
	Biomass Thermal
	2
	2400
	6000
	2
	0
	
	2.5
	1500
	3750
	3750
	2.5
	12.75
	0.64

	21
	Retained Capacity
	p s p 
	0
	7.5
	4
	10
	6500
	65000
	4000
	40000
	22000
	5.5
	Retained Capacity
	4.5
	2500
	25000
	17500
	7
	
	-2.5
	1300
	13000
	11050
	8.5
	50.55
	2.02

	22
	Solar - Thermal
	b s p
	2
	7
	3
	6
	2600
	15600
	500
	3000
	1500
	3
	Solar - Thermal
	3
	1400
	8400
	4900
	3.5
	
	-0.5
	800
	4800
	3200
	4
	9.60
	0.29

	23
	Load Shifting
	s p
	2
	6
	2
	3
	2500
	7500
	0
	0
	0
	0
	Load Shifting
	3
	1000
	3000
	1000
	1
	
	2
	1500
	4500
	3000
	2
	4.00
	0.08

	24
	Conservation
	b
	2
	5
	1
	5
	8760
	43800
	4500
	22500
	15750
	3.5
	Conservation
	1.5
	2500
	12500
	10000
	4
	
	1500
	7500
	6750
	4.5
	32.50
	0.33

	25
	
	
	
	
	
	93.25
	
	531.1
	
	237900
	
	
	
	68.6
	
	168650
	
	
	
	38.3
	
	114425
	
	
	
	

	26
	
	
	
	
	
	
	
	TWh
	
	
	
	Base
	
	
	
	
	
	Shoulder
	
	
	
	
	
	Peak
	
	

	27
	Totals
	
	
	
	
	
	
	
	
	
	
	26.4
	
	
	
	
	
	33.3
	
	
	
	
	
	41.7
	
	

	28
	
	
	
	
	
	
	
	
	
	
	88850
	
	
	
	
	
	64552.4
	
	
	
	
	
	56795
	
	210.2
	13.1

	29
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	6.221


Quantity Changes Resulting From Price Changes





	Source				    Prices		Potential Quantity


of Power			1st            3rd 		1st 		3rd 


			  Cents/KWh			GW





	Conservation			3	      5		3		5


Load Shift			4	      6		2		3


Solar Therm.			5	      7		4		6


Old Capacity			6.5            7.5	9		10


Bio. Thermal			6.5	      7.5	2		2.5


Small Hydro (S)		7	      8		1.5		1.75


Small Hydro (R)		7	      7		0.5		0.5


	Nuc. Rebuild			7.5	      8		3		3.5


	Gas Co-Gen.			8	    10		4		6


	Night Stor. (Batt)		8	    10		0.5		1
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