Q.1. Please introduce yourself.

A. I am Robert Blohm, of Hamilton, New Jersey and Toronto, Ontario.  My resume is attached.  I am an expert consultant in matters of electricity markets and reliability.   

Q.2. What is the purpose of your testimony?

A. I am submitting surrebuttal testimony at the request of the Town of New Haven, the Conservation Law Foundation, Vermont Citizens for Safe Energy, and the Addison County Regional Planning Commission.   My testimony responds to the July 2, 2004, rebuttal testimony and subsequent cross-examinations of Scott Mallory, Mark Montalvo, the “planning panel” of Mssrs. Presume, Hinners, Richards et. al., George Smith and Steve Litkovitz, and Hans Mertens.   

Q. 3. Please start with Mr. Mallory’s rebuttal.   Do you find any errors in his rebuttal?

A. Yes I do.  Mr. Mallory’s rebuttal testimony suffers from confusion about reliability standards, misunderstanding of how load response and Demand Side Management can satisfy reliability standards, and erroneous conclusions about how Vermont’s reliability problems can be remedied.   As a result, his rebuttal rejects solutions that could be better for Vermont than the NRP. 

I find these problems in Mr. Mallory’s responses on August 4, 2004, to detailed questions from Board Chairman Dworkin, Attorney Sinclair and Attorney Dumont about the NERC Operating Manual, DSM, the Connecticut RFP and “ARC 6.”

Q. 4. Please summarize your concerns.

A. Throughout his answers to these rebuttal questions, Mr. Mallory uses two different meanings of reliability without distinguishing between them.  One meaning is emergency reliability.  Mr. Mallory refers to this concept, without labeling it as anything other than “reliability.” At other times, Mr. Mallory uses the same term, “reliability,” but actually is referring to a different concept, economic reliability.  See page 14, lines 3-25, page 15, page 19, lines3-9, page 29, lines 9-16, 22-25, page 37, lines 1-11, page 39, lines 2-8, page 41, lines 6-12, page 43, lines 4-12, page 47, lines 3-14, page 57, page 77, lines 6-24, page 82, lines 2-25. 

Reliability to weather emergencies, which we'll call "emergency reliability", is what the reliability standards developed, promulgated and administered by the North American Electric Reliability Council (NERC) address.  These include the so-called n-1 or single (sudden) contingency standard.  These standards address the ability to withstand immediate, instantaneous, sudden, surprise events.  Transmission Reliability Margin (TRM), discussed below, is a concept adopted by the Federal Energy Regulatory Commission (FERC) and NERC, to reserve a portion of Total Transmission Capacity (TTC) for these emergency reliability needs, with remaining Available Transmission Capacity (ATC) for use by scheduled economic flows.    Economic reliability differs and is addressed by regional or state requirements for generation capacity adequacy which also includes sudden-response reserves for emergency reliability.  Economic reliability is an economic planning concept that addresses availability of energy and capacity to meet demand at some predetermined price level, and is often synonymous with a guaranteed wide-area single price level.   It is therefore not governed by NERC standards.   

The distinction is critical, for several reasons.  First, both concepts are often used indiscriminately in industry discussions, but the former is the strict engineering kind of reliability which the generally accepted national standards are recommended for 

addressing.   If, as the Board Chairman has asked, we want to compare Vermont’s reliability needs with those of the rest of the country, we best compare apples with apples and use the same standard: the NERC n-1 standard.  

Second, remedies available differ depending on whether we are discussing emergency reliability or economic reliability.  Economic reliability is achievable by letting prices for energy, and possibly for transmission, vary locally to prompt supply and demand to adjust transmission usage to within ATC.  In other words, markets alone may be sufficient to determine economic reliability and the level of generation adequate to meet economic demand..  Emergency reliability is achieved by providing transmission and/or deliverable quick-responsive generation or load to assure sufficient TRM to meet the n-1 standard from NERC's perspective, and sufficient deliverable quick-responsive reserve to assure a sudden interconnection failure occurs not more than once in ten years from a region's and state's perspective .   

Third, Mr. Mallory (and other rebuttal witnesses) have not recognized this distinction and therefore, in my opinion, have submitted to the Board insufficient information to determine whether or not and how all, or any, of the Northwest Reliability Project is the least-cost solution to Vermont’s strictly-defined reliability needs to withstand instantaneous emergencies as distinct from economic price-targeting needs.  As I will discuss later, Mr. Montalvo’s rebuttal discussion of ARC 6, and Mr. Smith’s discussion of the n-1 and n-2 criteria, face the same or a similar problem of failing to differentiate between emergency and economic reliability.  And, as I discuss below, VELCO and ISO-NE’s  policy of publicly setting TRM to zero, overlooking by these witnesses of the policy and practical significance of publicly posting a TRM of zero, and ISO-NE's apparent failure to require deliverability of generation or load-response to participant loads for them to meet their once-in-ten years reserve requirement mark critical uncleared hurdles in defending the NRP project as an appropriate long-term solution in my opinion to Vermont's and New England's true reliability needs .

Q. 5. Please provide a detailed response to Mr. Mallory’s rebuttal testimony about DSM, and then his related testimony about the NERC Operating Manual.

A. I will address problems I see in his testimony roughly in the order in which they arose during his live cross-examination, commencing with Mr. Mallory’s reply to Attorney Sinclair’s question about DSM on page 10, line 5 of his cross-examination on August 4, 2004.  I will also understand Mr. Mallory's comments on DSM to apply to demand response generically, remembering the longer-term lumpy fixed-investment characteristic of DSM strictly defined, which I'll call "strict DSM" or "fixed DSM" compared to responsive load, and that generally people use "DSM" and "Demand response" interchangeably.  Mr. Mallory explained to Attorney Sinclair why DSM can be used to reduce load obligation but not as a reliability resource.  Here Mr. Mallory seems to be using "reliability" in a meaning much closer to emergency reliability.  Mr. Mallory said that DSM and, generally load, unlike generation, “is not dispatchable” on an hourly or “next five minute” basis.  

The fact is, however, that even substantial quantities of generation are not dispatchable on an hourly or five-minute basis.  Nuclear power is a prime example, although it has excellent immediate responsiveness characteristics which, for safety reasons to avoid any momentary excessive output, the NRC no longer allows to be deployed to control underfrequency on the electric system.   Yet nuclear power routinely is included as a reliability resource.   In fact there is an entire spectrum of resources that differ in their speed of dispatchability and are each of value for addressing reliability needs at different moments of the emergency containment and recovery cycle..  

Mr. Mallory may be suggesting that all transmission and generation resources have some “instantaneous” capability (frequency response or governor response in the case of generation).  In fact all non-resistive loads have some instantaneous response, albeit inferior to generation's.  However, from a transmission safety perspective fixed DSM has the same instantaneity as transmission capacity does because it is already deployed, providing a fixed margin as it were to absorb spikes in the performance of other resources. 

Later in his testimony, in answer to Attorney Dumont’s questions, at pages 70-78, it seems clear that Mr. Mallory does not understand DSM’s potential as a reliability resource on a par as generation.  He doesn't appear to understand what “governor response” is.  It's not when a state’s highest elected official makes an appeal to the public for reduced consumption (page 70, lines 22-24); governors are part of generators, enabling the generator to immediately respond to frequency fluctuations.  This response is truly instantaneous, within seconds, and acts to arrest the frequency deviation but not to correct it, unlike the slower generation responses he would be more familiar with that replace governor response and act to correct the frequency deviation while leaving governor response ready for the next deviation.  Other than governor response, little is instantaneous.  The “automatic generation control” he refers to can take as long as fifteen minutes.  This is a longer time than is needed for some load response to take effect.   For example, Tennessee Valley Authority uses 5-minute responsive load as a resource.  “Spinning reserve,” another resource he suggests may be instantaneous (page 71, lines 20-25, page 72, lines 1-5), is not a useful answer.   “Spinning reserve” is a concept from the cost-plus utility world that consists of all reserve deliverable within 10 minutes.  It is not specific enough a concept to differentiate categories of responsiveness (such as instantaneous governor response) priceable in the marketplace. Mr. Mallory, on page 14 of his cross-examination, discusses the NERC Operating Manual reference document on DSM.   He notes the document is ten years old (line 18), a criticism he amplifies on at page 72 line 19, describing the document as “quite old.”    The fact is, the reference document is part of the NERC Manual and the NERC Manual is the current NERC Manual.  It is a nationally recognized document.  None of Messrs. Mallory, Montalvo, Litkovitz, Smith, Mertens, Presume, Hinners, Richards nor LaForest appears to be conversant with the NERC Manual generally, nor is specifically aware of how the NERC Manual recommends DSM as a useful resource to meet reliability needs.  It appears that none of them had ever looked at the Manual before New Haven’s counsel brought it to their attention.  

While the NERC Operating Manual's DSM reference document may be ten years old, it would seem ahead of ISO-NE's current DSM program in recognizing DSM as a resource and the reliability benefits of responsive load and of encouraging the use of responsive load to serve reliability needs.  ISO-NE’s programs, described by Mr. Mallory in his rebuttal testimony (and reviewed by me on ISO-NE’s website), lack the basic features recognized and recommended in the NERC Manual.   For example, the NERC Manual makes the case for extending load-response programs to dispatchable load-response 

shorter than the 30-minute notice period it had been limited to in NEPOOL.   Eleven years later ISO-NE is preparing to launch a market for 10-minute dispatchable load response as an ancillary service. 

The Chairman’s questioning of Mr. Mallory, at pages 16 through 28, on the DSM features discussed in the NERC Manual, seem to show Mr. Mallory to be unaware of many pro-reliability DSM measures, and was unable to testify to their importance.  On page 22, line 2, Mr. Mallory says “I do not know” in answer to a question that I think is central to his testimony – whether, in comparing the greater certainty that a supply-side response would be available to meet a reliability need, as compared to a demand-side response, ISO-NE uses empirical analysis or “judgment... experience and ... tradition.”   In fact, it seems to be the latter.  The comparative merits of generation and demand-side resources, in New England, appear to be decided in a judgmental, non-transparent process that bundles together both emergency reliability and economic reliability. Besides not presenting this Board with any basis for assessing the specific emergency reliability needs of Vermont, the process overlooks the potential for the DSM measures recommended by the NERC Manual to address Vermont’s emergency reliability needs. 

The lack of clear analysis or empirical data is manifest in the issue of “TRM.”  Mr. Mallory testified, page 84, lines 8-9, that he wasn’t sure what “TRM” is.  He said “I guess” its “transfer reliability margin”.  He testified at page 84, lines 14-15, that he does not know what the significance of VELCO’s TRM is to the subject matter of his testimony.  TRM is not transfer reliability margin, but Transmission Reliability Margin, and it is a concept central to the issues before the Board. The published TRM of both VELCO and ISO-NE is zero.  ISO New England's "market rules" do not allow "reservations" of transmission capacity.  Accordingly, ISO-NE has no reason to publicly determine and post the TRM it needs to set aside to assure transmission safety and, with it, the resulting point-to-point "available" transmission capacity (ATC). (I'm not mentioning Capacity Benefit Margin, or CBM, which is a type of TRM allocated to an incumbent utility to deliver sudden-response to it.)  It posts in advance only "total" transmission capacity (TTC) as a guide to bidding energy into the real-time market. ISO New England uses merit-order "real time" spot-market energy dispatch to determine point-to-point transmission usage within some safe TRM and then posts the actual point-to-point transmission usage after the fact. 

In the process, ISO New England decides and knows the unused TRM reserved to assure transmission safety. The lack of industry or public access to TRM makes it impossible for state regulators to identify specifically what portion of transmission capacity is needed/used/available for strict reliability sudden responsiveness purposes. Accordingly, VELCO is unable to disclose in its planning process exactly the location and amount of transmission capacity needed to assure compliance with a NERC n-1 criterion for adequacy of transmission to absorb just sudden unscheduled contingencies.   Furthermore, apparently for lack of known TRM, ISO New England makes no visible allocation of transmission to guarantee delivery to Vermont of responsive reserve located outside of Vermont.  At the same time, NEPOOL does not require to be deliverable the resources held by Vermont utilities to meet their generation reserve requirement ("Capability Responsibility"), who consequently buy cheaper out-of state resources 

which therefore may require ever greater TRM for deliverability, if possible, of any sudden-response reserve needed for reliability and ever greater ATC for delivery, if possible, of the reserve needed to meet economic demand.  

VELCO misapplies "reliability" to mean the only adequacy that VELCO can measure which is the adequacy of economic reserve to meet economic demand at an artificial/planned single zonal Vermont price. Accordingly, application of n-1 as a strictly NERC-defined "reliability" standard is confused by considering as "contingencies" persistent outages which are no longer "sudden" events.  Moreover, (locational) market-pricing eliminates economic inadequacy of supply that would otherwise exist at a centrally-planned, predetermined or targeted price which is not an issue of system safety.
Q. 6. Please discuss Mr. Mallory’s answers to Chairman Dworkin’s questions about the quantity of DSM available for reliability.

On page 22, lines 10 through page 24, line 13, Mr. Mallory answers a second DSM-related question from the Chairman, about whether there is a sufficient quantity of DSM available to meet reliability needs.  His answer is that while the quantity is influenced by the price, there hasn’t been and won’t be enough available.  However, there is no way for Mr. Mallory to know this based on VELCO’s imprecise bundled definition of reliability and avoidance of addressing how price should be determined. 

I understand the Chairman’s question to be directed to, or at least to require clarity as to, emergency reliability within NERC’s meaning.   Mr. Mallory’s response lumps economic reliability together with emergency, and says that what’s available “is not necessarily 

enough” to displace or defer a transmission line such as is being proposed.  But, as I have described above, VELCO and ISO-NE have not revealed what the unused TRM is or should be, so this answer is pure speculation.  

Mr. Mallory avoids all examination of how price determination affects the comparative advantage of alternatives.  In three ways.  Averaging of the demand price over all of Vermont lowers the overall attractiveness and effectiveness of demand-response as a resource that reacts best to high locational prices such as would be paid by Chittenden County were Northwest Vermont, the second most congested zone in New England, made into a separate consumer-pricing zone.  

Secondly, the effective subsidy granted by NEPOOL to remote reserves by not requiring deliverability and by artificially lowering the price paid by consumers in Northwest Vermont lowers the attractiveness and therefore the demand for either the local generation or the responsive-load reserves that would improve reliability.  

Thirdly, classification by NEPOOL of DSM as load reduction rather than a resource makes generation comparatively more attractive than DSM in two ways: (1) It artificially boosts the adequacy of generation reserve by favorably adjusting the resource-adequacy fraction that measures the ratio of reserves to forecast load: reducing the denominator (load) instead of increasing the larger numerator (resources) by the same amount increases the fraction, increases the adequacy.  (2) It makes DSM ineligible to be paid the locational marginal price that generation is paid, instead of the much lower state-wide single consumer-price.      

A useful answer would distinguish emergency reliability from economic, and would acknowledge that without understanding of the impact of how the wholesale market is operated and resources standards are devised, it is impossible to answer the question.  At true market prices, with a level playing field, alternatives to transmission become much more attractive.  In Southwest Connecticut, no central-planning second-guessing is deciding how even the present partial market would evaluate alternatives to meet resources criteria; instead they are observing and empirically testing that proposition in the RFP issued by ISO New England.  In Vermont, as further discussed below, there has been no attempt at market testing the central planner's second guessing. 

Q.7.  Please discuss Mr. Mallory’s answers to the Chairman’s third DSM question, about response times. 

A. On pages 23-24, the Chairman asks a third question, about response times.  The Chairman correctly points out that some generation resources have a four-hour or two-day ramp-up time and asks whether some load response might be relatively quick.  Mr. Mallory responds by saying “I see your point,” page 24, line 13, and then provides testimony that confuses rather than answers the Chairman’s question.  He testifies that demand response programs cannot come on-line quicker than 30-minutes, page 24, lines 17-18, apparently unaware that ISO-NE is starting a 10-minute load response program, and that in the SW Connecticut RFP ISO-NE is tendering for 10-minute demand response.  Chairman Dworkin presses him to compare just quick-response generation with quick-response load, and Mr. Mallory seems bewildered that one would want to make the comparison, page 26, lines 1-2.  

Mr. Mallory then testifies, on page 27, lines 15-25 and page 28, lines 1-5, essentially that short-term, unplanned contingencies have been “planned for” in ISO-NE’s day ahead forecast. He says they have a “built in a cushion” to address this, at page 27, line 20.  This answer pertains to emergency reliability, and illustrates one of the basic shortcomings I see in VELCO’s presentation.  The “cushion” is the result of the discretionary “judgment,” “experience” and “tradition,” that ISO-NE uses in lieu of a declared non-zero TRM backed by a well-defined and observable procedure to determine it and to implement it in real-time operations.

Accordingly there has been great imprecision in identifying and addressing emergency reliability to the point where we haven't been shown what degree of emergency reliability problems Vermont actually has.  Moreover responsive load has more value in addressing emergency reliability needs than either VELCO has been able to recognize or that faulty market rules and reserve adequacy standards have allowed 

Q.8.  Please discuss Mr. Mallory’s response to Chairman Dworkin’s questions about enough DSM “to get the job done.”

A. On page 73, page 74 and page 75, lines 1-13, Mr. Mallory responds to further questions about the availability of DSM, culminating in this question from Chairman Dworkin:

CHAIRMAN DWORKIN.  So if the purpose of Mr. Dumont’s examination was to show there’s some demand response which is really fast, the document and your answers can be some.  If the purpose is to show there’s enough to get the job done, I have still got a question mark in my mind.

MR. MALLORY: There may be some....  I’m not aware of any.

My answer to the same questions would be different.  VELCO and ISO-NE have bundled emergency reliability with economic-planning reliability. VELCO and ISO-NE leave it to the judgment of ISO-NE’s real-time operators and day-ahead planners to craft a “cushion” every day and every moment for emergency reliability without showing us how they do it, while declaring a TRM of zero as far as the public's and the market's need to know is concerned.  On the state of the present record, there is no way for this Board to know how much is enough “to get the job done”, nor precisely what "job" VELCO is claiming to perform: emergency manager or central economic planner (Federal Emergency Management Agency, or Federal Reserve System?)  VELCO, ISO-NE and/or this Board could find that out in several ways, which I discuss below in answer to Question 11.
Q.9. Please discuss Mr. Mallory’s rebuttal testimony about the Connecticut RFP and ARC 6.

A.  Mr. Sinclair followed-up on the Chairman’s questions by asking about the value of issuing an RFP for DSM in Vermont.  In responding, on page 37, lines 1-2, Mr. Mallory says ISO-NE would not be interested in taking “a position in the market that would be a long term nature.”  The NRP is a long-term alternative.  If Mr. Mallory is testifying that ISO-NE would consider supporting only long-term transmission solutions, and not long-term DSM solutions or generation solutions, that raises questions whether ISO-NE’s planning process accommodates not only the least-cost planning principles that I am told Vermont law imposes, but also the balance FERC ultimately seeks between generation, demand-side, and transmission solutions to congestion with equal locational price signaling of generation and load.  However, there need be no conflict between ISO-NE planning and least-cost planning.  The use of an RFP and of congestion pricing within Vermont, discussed below in connection with Mr. Montalvo’s rebuttal, would accomplish this.  

Q.10.  Please discuss some examples of Mr. Mallory’s use of the term “reliability” to encompass both emergency reliability and economic reliability. 

A. On page 41, lines 11-12, Mr. Mallory states that the Connecticut programs for load response and other DSM have no applicability to Vermont because, in his view, “we are not in the same situation for reliability.”   Although this is not clear, it appears that he may be trying to distinguish between an emergency reliability problem in Connecticut, and an economic reliability problem in Vermont, now suddenly looking at demand-response as emergency-response reserve.

On pages 42, 43 and 44, Mr. Mallory discusses why he has found only 12 MW of achievable demand response in Vermont.  He now distinguishes unscheduled demand response from scheduled "price response", arguing that only demand response is relevant to reliability because only demand response is controllable.   But the reliability need that the NRP claims to be addressing is both emergency and economic reliability, so both kinds of response would be appropriate. Similarly, on pages 46, lines 23-25, and page 47, lines 1-8, Mr. Mallory testifies that ARC 6 did not use price response programs “at all” because “they are not a capacity resource.” because they are defined by ISO-NE as load reduction.  I believe that he is again stating that price response is not useful for emergency responsiveness, and thus was not included.  Again, the NRP is being designed to address both emergency reliability and economic reliability, so exclusion of price response is unreasonable. 

.Q.11.  Mr. Mallory testified in rebuttal that his opinion is that the NRP, not DSM, is needed to meet the “largest realm of bulk power system needs,” specifically the “once in ten years” resource-adequacy criterion (page77, lines 6-25, page 77, lines 1-5).  What is the relevance of the resource-adequacy criterion to the reliability of the Vermont bulk power system?

A. First, as Mr. Mallory acknowledges, ISO-NE itself says that the NRP is not needed to meet this resource adequacy standard, in RTEP-02 and RTEP-03 (pages 60-61). Yet his testimony at page 78, line 3, nonetheless is that DSM will not suffice to bring Vermont into compliance with this same standard, only the NRP will.  Mr. Mallory’s confusion does not surprise me. 

First of all the calculation of Loss of Load Probability behind the resource adequacy measure ignores sudden-responsiveness capability.  It is based on the likelihood of plant outages and so cannot measure the ability of the system to absorb a sudden loss: it measures just the ability of planned economic generation to meet planned economic load regardless of price or market mediation.  

In other words, "resource adequacy" is just economic reliability, which can be just as well provided by locational wholesale market pricing of supply and demand.  The once-in-ten years is a momentary failure of planned generation to meet planned demand, as if prices would not respond to generation shortage and reduce demand.   

This “resource adequacy” standard is notoriously ambiguous, subjective, and mathematically contradictory, and NERC has no such standard because it does not address the strict, sudden-response reliability that can't be mediated by prices for being too fast.     NERC is in the process of beginning to justify and formalize a "once in ten years" standard as a "performance" standard, not a reserve adequacy standard.   

Like all reliability standards, a NERC "once in ten years standard" applies to the grid as a whole and would basically measure the likelihood of the largest contingency based on recorded frequency data.  If it is greater than 10 years, then the average band within 

which frequency is allowed to vary on average from 60 Hertz would be tightened.  This methodology was first applied in a NERC-recommended study for the Electric Reliability Council of Texas in 2002 by Howard F. Illian. 

"Resource adequacy" requirements are notoriously invoked only in regions of the grid, and in areas within those regions.  They all define different MW sizes of outage depending on the area's size as their once-in-ten-years.  It is mathematically impossible to reconcile those into a single consistent once-in-ten-years standard for the grid as a whole, where it really counts.  If the Eastern US grid had 25 areas each insisting on its own once-in-ten years resource adequacy standard, then the entire grid's resource-adequacy standard could be no better than 25 times in ten years.  In general, in a region with a resource-adequacy requirement, smaller areas within would fail the requirement.  Resource adequacy standards are perpetual attempts by regulators and regions to appropriate NERC's role as the arbiter of electric reliability.   

Another reason the resource adequacy standard is of little use in assessing Vermont reliability is the ISO-NE policy of including in capacity resources those that are available from outside of Vermont – without taking into account ability to transmit the energy from the resource into Vermont. As Mr. Montalvo pointed out in his initial May 1, 2003, Alternatives Report, at page 19, ISO-NE counts toward a utility's reserve requirement, capacity undeliverable to Vermont loads. That is, Vermont loads may meet their requirement for both economic and reliability capacity by owning any New England capacity outside of Vermont regardless of whether the energy is deliverable to Vermont. 

This means that Vermont's reliability is actually worse than the ISO’s way of counting says it is; so, transmission is inadequate to move power into NW Vermont.  That's what congestion is. 

From the perspective of Vermont consumers, it would be important to know, and plan for, only deliverable reserve, meaning local reserve once transmission constraints arise. If that were so, transmission congestion would go away, and transmission would no longer be over-promoted as the solution to system adequacy.  Undeliverability of economic reserve means congestion and greater vulnerability of Vermont and the rest of New England to a blackout.  Undeliverability of emergency reserve means greater danger that a contingency in NW Vermont will cause isolation and collapse of NW Vermont's part of the grid.  As a general rule, the more local the generation/load responsive reserve, the more reliable it is since it is both (a) not subject to transmission contingencies and (b) likely available for use to remedy remote contingencies, too, because the transmission contingencies are more likely to arise going into a constrained area rather than going out from one.   

The August 14, 2003, blackout demonstrated that having Vermont depend on remote generation for half Vermont's economic resources is less reliable for both Vermont and the rest of New England than if Vermont depended on remote generation for less than half because, when transmission interfaces fail, scheduled imports are cut, triggering that imported power to surge onto and overload other interfaces, and so on, causing cascading collapse of the interfaces and ultimately more load to be cut in Vermont and elsewhere in New England than if Vermont imported less.

Q.12.  How would ISO-NE, VELCO or this Board find out how much DSM is available to “get the job done?”

A. An RFP is one solution, as was discussed with Mr. Mallory. An RFP can certainly enable Vermont to test the market for emergency reliability solutions rather than speculate in incomplete central-planning analyses.  I would suggest that the

RFP be preceded by analysis of the emergency-response reliability needs in Vermont, as opposed to economic reliability.  

The analysis should start with the assumption of a proper NW Vermont consumer-pricing zone that also addresses economic reliability. The analysis should correct for ISO-NE's reserve adequacy rules to incent purchase of local resources to reduce Vermont's reliability cost/risk of remote resources.  The analysis should call for proper pricing/valuation of sudden-response capacity beyond ISO-NE's problematic attempts at an icap market.  The value of such capacity should be far in excess of the energy and capture the high value of quickness of response to support frequency on the grid.  The analysis should dismiss the ISO-NE subsidy for transmission or for any other solution.  

I recommend dismissing the subsidy because it only protects NW Vermont consumers from facing the full cost of their consumption, and penalizes consumers in the rest of New England who not only are paying the subsidy, but have to endure higher prices than if they hadn’t subsidized the removal of congestion to NW Vermont!  Otherwise the subsidy should be available to any of the alternatives chosen and certainly not just to the transmission alternative as that would be like giving alcohol to a drunken sailor to 

continue increasing dependence on remote resources whose energy-cost advantage should be offset by its cost disadvantage due to reducing both Vermont's and the rest of New England's reliability.  

If there are political obstacles to these measures they should be stated and the decision should be flatly characterized as political rather than hidden in engineered, incomplete and ill-defined analyses of reliability and costs.  

If the NRP is seen as a means of permanently avoiding congestion costs to consumers, it should be recognized as an uneconomic and unfair subsidy by one part of Vermont to another part.  It should also be recognized that the NRP is not addressing reliability as recognized and required by national standards but as a means of protecting demand from facing the congestion cost consequences of its actions and paying for their remedy.  The NRP may be seen as a one-price-fits-all-regions-of-the-state approach which in the long run only feeds real problems of emergency and economic reliability by subsidizing development in constrained areas with the promise that transmission will always be built to bail them out with a permanent subsidy by ratepayers in other parts of the State.  

If, however, the goal is to protect Vermont reliability, an RFP based on proper assumptions is more likely to succeed.  

An alternative is to accept  NW Vermont's becoming a Designated Congestion Area (DCA).   Mr. Montalvo’s and Mr. Mallory’s prefiled testimonies on congestion refer to this possibility intended, I might add, by FERC as a means to relieve congestion in NW Vermont by increasing the locational price paid to generation there. 

Q.13. Please discuss Mr. Mertens’ rebuttal, in particular his discussion of transmission capacity and the August 14, 2003, blackout.  

A. Mr. Mertens believes that “weak” transmission links were a cause of the August 14,

2003 blackout, apparently referring to the size of transmission links.  He says the two principal investigations, by DOE and NERC, support this view.  See August 5, 2004, transcript, pages 13-17 generally, and in particular page 16, line 13.  These assertions are all incorrect.  In addition, his answers to questions on this subject demonstrate that Mr. Mertens and, apparently, the Department of Public Service, do not appreciate the significance of distinguishing emergency reliability from economic reliability. 

The irrelevance of transmission capacity to blackouts can be understood by considering TRM and Available Transmission Capacity (ATC).  As long as TRM is met, line capacity is the ATC for economic supply which is mediated by prices.  ATC is irrelevant to reliability.  Only TRM is relevant.  The cause of the cascading blackout was use of transmission ATC for remote scheduled power and the inability to locate and curtail quickly enough the scheduled generation sourcing the long-distance flow over the line being overloaded/cut.  The resulting surplus "power surge" on the remainder of the interconnected system in turn overloaded other lines and, when they were cut, ever bigger power surge overloaded yet more lines, in cascading sequence.  Line capacity, ATC, has nothing to do with this.  See my statements at US-Canada Power Outtage Investigation Task Force's technical conference: 

http://www.nrcan-rncan.gc.ca/inter/powout/tech_transcript2_Jan9_e.html

http://www.nrcan-rncan.gc.ca/inter/powout/tech_transcript1_Jan9_e.html  

Line capacity isn’t reserved to absorb cascading.  That was the design when transmission lines were never used for long-distance transactions and stayed unused most of the time.  

The breakers on the interface into New England operated reliably.  In fact the separation of New England was specifically designed into the system for reliability and kept New England from collapsing by being pulled down by the rest of the system.  

Mr. Mertens’ rebuttal testimony on pages 16-17 refers to the concept of a transmission “giant super highway” to create transmission security.  His misunderstanding epitomizes much erroneous thinking I see being used to justify the NRP.  Mr. Mertens is claiming that if you increase tenfold the capacity of the entire North American grid and never use it and keep it just for emergencies, we can avoid cascading.  That is true, but only for the transmission system we had before we deregulated transmission lines and allowed them to carry long-distance scheduled power.  Under the present system, ATC is used to allocate that power, and TRM is used to determine what is necessary to keep unused for strict n-1 contingency reliability purposes.   Mr. Mertens and the Department do not appear to know how much transmission is needed specifically for n-1 contingency reliability purposes.  

Mr. Mertens, at page 34, reiterates his belief that the NRP is needed to meet Vermont load under the resource-adequacy criterion.  His testimony wrongly assumes that NEPOOL’s resource-adequacy standard of once in ten years can logically be applied to Vermont, standing alone, a problem I explained above in discussing Mr. Mallory’s testimony.  Mr. Mertens also ignores ISO-NE’s statements that that criterion will be met, for the region, regardless of the NRP.   

Leaving aside the practical irrelevance of the resource-adequacy criterion to the Northwest Vermont reliability situation, it is important to note that Mr. Mertens’ view of 

Vermont’s reliability needs rests upon three assumptions.  He assumes Vermont will continue to be treated as a single zone for congestion pricing, he assumes that Vermont will continue to rely on distant generation sources to satisfy ISO-NE capacity requirements, and he assumes that Vermont regulators will treat economic reliability as equivalent to emergency reliability.  I have addressed each of the flaws and problems with these assumptions above, in discussing Mr. Mallory’s testimony. 

Q.14. Please discuss Mr. Montalvo’s understanding of NERC reliability standards.

A. On page 25, line 5, of his rebuttal testimony, Mr. Montalvo provides his understanding of NERC’s standards.  He says NERC promulgates standards for the “secure operation and planning of the power system.”  This answer does not accurately convey NERC’s mission.  NERC promulgates standards for sudden responsiveness security, not for economic planning adequacy.  NERC leaves it to market prices to mediate economic planning adequacy.  His answer typifies the confusion in all of the rebuttal testimony that I reviewed.


Q.15.  Please discuss Mr. Montalvo’s testimony about data on the availability of transmission resources.

A. On pages 27 through 29 of the July 27th transcript of his cross-examination, Mr. Montalvo agrees that the data on transmission facility availability for Vermont is uncertain.  However, his agreement significantly understates the problem.  He says the data, on page 28, line 15, is there but is not readily available.  I do not believe that is true.  Transmission availability data generally is not maintained in any audited, transparent or uniform manner.  Essentially what is available is operator “seat of the pants” memory.  

For example, I am not aware that VELCO itself has maintained useful data about the availability of its transmission facilities.  If it did, this data could be used to perform probabilistic analysis of the likelihood of single or double contingency failure of those facilities.  Not even VELCO’s own expert on alternatives to the NRP, Mr. Montalvo, has seen this data, and he does not know if it exists. (On page 29, line 1, of the July 23 transcript (v.II), Mr. Montalvo says he thinks ISO-NE might have this data and “perhaps” VELCO does.)  Without this information, it is not possible for the Board to audit VELCO's determination of what the actual reliability needs for Vermont are.

Q.16.  Chairman Dworkin reiterates, on page 43 of the July 27th transcript (v.2), the Board’s interest in ascertaining the extent to which regions outside Vermont comply with NEPOOL’s standards.  Please comment on Mr. Montalvo’s answers.

A. On pages 19, lines 18-25 and pages 30, 32, 33, of the July 27th transcript, Mr. Montalvo agrees that the only nationally available information about reliability compliance is that maintained by NERC, and he expresses unfamiliarity with the details of NERC's standards.  Numerous objections appear in the record, and on page 42, lines 18-25 and page 43, Chairman Dworkin then describes the New England standards as vague, and repeats that the Board has been seeking information about compliance with standards such as these outside New England.  
As noted above, NERC sets “pure reliability” standards, governing response to sudden, unplanned events.  There is an answer to the Chairman’s question, and the answer is that the only standards generally enforced outside New England are NERC’s single-contingency, pure reliability standards.  

Q.17. Please discuss Mr. Montalvo’s testimony about responsibility for alternatives to transmission.

A. During Mr. Montalvo’s cross-examination, July 27, 2004, transcript, page 20, lines 1-19, he explains his view of who has responsibility to implement alternatives to transmission.  He appears to believe that VELCO would be involved only to the extent that a “portion of ARC 5 or any of the alternatives actually involve... a significant amount of transmission upgrade.”  This answer ignores the traditional responsibility of transmission providers for re-dispatch and congestion management, although VELCO has ceded these functions to ISO-NE.  I do not expect that the members of ISO-NE, or FERC, would find it objectionable for VELCO to both analyze alternatives to transmission and coordinate their implementation.

Q. 18. Please comment on Mr. Montalvo’s understanding of TRM and its role in reliability.

A. Mr. Montalvo was asked about the role of TRM in reliability, as recorded at pages 52 through 54 of the July 27th transcript.  His answer was imprecise in one important respect, and incorrect in another.  He describes TRM as something that “factors into the amount a region will rely on the availability of imports to meet the internal adequacy.”  Page 53, lines 23-25.   This vague statement is not helpful.  A more precise and correct answer is that TRM is the capacity reserved that is available for resources inside or outside the region to provide sudden responsiveness across the interface to any contingency.  It is a NERC concept, and thus applies to emergency reliability, not economic reliability.  

Mr. Montalvo, on page 54, lines 4-16, then states that TRM assumes an unconstrained connection.  This is wrong, and again demonstrates the confusion of economic adequacy with emergency reliability shared by all the VELCO and DPS rebuttal witnesses.   TRM is not a constraint and is never constrained.  Constraints are relevant only to economic adequacy, which depends on ATC, not TRM.  ATC can be constrained and violation of the constraint can be avoided through redispatch.  TRM remains constant, and reserved, and is never redispatched through.  In dispatch terms, responsive reserve always has priority of dispatch. 

ISO-NE apparently blends deployment of responsive reserve into its overall dispatch, while reserving a portion of TTC (Total Transmission Capacity) for the spot market, leaving no market need to post TRM.  Mr. Montalvo’s testimony tracks the ISO-NE practice, but is not helpful to the Board in answering questions about unbundled reliability in the sense used nationally by NERC and FERC.   

In other words, VELCO’s effective TRM needs to be disclosed to the Board in this proceeding if the Board is to weigh the actual reliability need for the project.  If the Board were to rely on ISO-NE’s non-transparent bundling of economic with emergency reliability, the Board would not be assessing Vermont’s real reliability needs as opposed to an attempt to end-run congestion pricing to consumers, a contentious issue that has riddled the development of ISO-NE. The Board would be adopting the ISO’s and NEPOOL’s non-transparent decisions about the economic priorities of New England’s utilities and transmission stakeholders.  These decisions certainly have some value, and there is merit to presenting these to the Board, but they do not address Vermont’s reliability needs.  

The importance of distinguishing between emergency reliability and economic reliability is that there are no national standards dictating economic reliability.  Addressing economic reliability is inherently an economic or pricing decision: how congestion is addressed, what prices are set and whom costs are assigned to, will send important economic signals to customers and generators making investment decisions in Vermont. Proposals aimed at just bypassing pricing by eliminating all congestion fail a simple test of economic efficiency and giving the right economic price signals to the right behavior at the right places.  Trying to create a transmission system that never experiences congestion makes no sense economically. The Board needs to let a Vermont market determine by itself what is the efficient level of congestion.  The decisions the Board makes relative to economic reliability will affect decisions about future load management investments and investments in generation or distributed resources in Vermont.  Such decisions rarely have been made efficiently and subject to any least-cost economic analysis that turned out to be accurate.  The participants in a true market are ultimately the best performers of such an analysis, beyond any analyst's or official's capability.   

VELCO’s transmission/”remote power importation” approach will hide from NW Vermont customers the true costs of congestion, and the value of congestion relief, actually harm Vermont's and New England's emergency reliability, and forego both the economic and the reliability contribution that can be made cost effectively by load management, efficiency, and local generation.

Q.19. Please comment on Mr. Montalvo’s answer to Chairman Dworkin’s question about expected growth in usage.

A. On pages 57 and 58, of the July 27th transcript, Chairman Dworkin asked about the projections made in response to the Board’s record requests regarding economics of burying the lines.  Mr. Montalvo’s answer indicates he did not consider any elasticity of demand in response to price, any long-term substitution in response to price, nor any locational pricing.

Q.20.  Do you have any response to the testimony of Mr. Smith and Mr. Litkovitz?

A. This panel appears confused about what a contingency is.  Their answers to several questions from Chairman Dworkin wrongly apply reliability standards because of this error.  On pages 126-27, of the July 30th transcript, they answer the Chairman’s question by stating that an outage lasting “the whole summer peak period” could be a first contingency.  An outage this long is neither likely to be, nor any longer, a contingency.  Only some extremely unlikely common-mode failure would take that long to remedy by some alternative deliberate action such as maintenance postponement, load response, redispatch or congestion pricing.  One would not be using sudden-response reserve that long to compensate for the problem.  That would be too expensive.  Once the transmission operator starts making choices about maintenance postponement, load response, redispatch, etc., to address an event, the event is treated not as a contingency but as a scheduled, non-surprise condition with a schedulable deliberate offset.  

In the same answers, at pages 128-29, of the transcript, Mr. Smith discusses unavailability of the McNeil generating station, which he describes as a peaking unit.  He says its unavailability could be a second contingency.  Unavailability of a peaking unit has nothing to do with reliability.  It pertains to economic reserve and merit-order dispatch, not sudden-response reserve.  Unavailability of a peaking unit cannot be a contingency in NERC terms.

On pages 137-38, of the transcript, Mr. Smith responds to Attorney Sinclair’s questions about use of generators for backup.  He rightfully says that generators are not designed to run around the clock, but he incorrectly assumes that it is the function of responsive reserve to do so.  Once you are looking for around-the-clock answers, you are looking for scheduled generation or load to take over from and free up sudden-response reserve.  The problem with his approach is that he is trying to substitute remote scheduled economic generation for local or load-center scheduled economic generation and that necessarily means more transmission, and he is confusing using remote scheduled economic generation with meeting local emergency reliability sudden-responsiveness needs!  This boils down to a bias against local generation and DSM and towards transmission lines; the bias may be understandable given that transmission lines are VELCO's business. 

Similarly, on pages 43-44 of the transcript, they discuss an event on the PV 20 line on July 21, 2004, that could have caused an interruption of service if maintenance of the K 24 line had not been postponed.  Mr. Smith replied that if the maintenance had not been delayed, “that would have been an N minus 2 case losing two lines.”  Page 44, line 8.  Mr. Smith is incorrect in his terminology.  When a “contingency” is planned, such as for maintenance, it is not a contingency within the meaning of NERC standards. 

Q. 21. Please comment on the testimony of Mr. Smith and Mr. Litkovitz about alternatives to the 345 kV line to address construction outage problems.  

A. On pages 103 and 104, of the July 30th transcript, Mr. Smith discusses alternate means of addressing construction outages.  He states there are benefits from transmission, because transmission addresses both voltage problems and thermal problems.  He does not recognize that all of these problems can be addressed by schedules mediated by congestion pricing, that condensers can provide voltage support, and that transmission solutions induce reliance on remote sources of power, in turn creating an even greater need for reactive power sourced locally. 

Q. 22. Please comment on the testimony of Mssrs. Presume, Richards, Hinners, LaForest and Johnson about the 345 kV line.

A. At pages 56-63, of the July 26th transcript, this panel discusses the timing of the 345 kV line.  They state they have performed no least-cost analysis of alternative means of addressing the construction outage problem (page 61, lines 14-25, page 62, and page 63, lines 1-12, culminating in “I don’t think we have” performed that analysis). See also Mr. Hinners’ response to Attorney Lougee’s questions, at page 130, lines 2-13, ruling out alternatives because the 345 kV alternative improves voltage performance.

This panel certainly could have calculated the amount of reactive power needed in lieu of the 345 kV line to avert voltage collapse, and then the costs of obtaining that reactive power through alternate means, which do exist.  That would be a good starting point for least-cost analysis of the need for the 345 line to avoid construction outages.

The 345 kV is a $25-$30 million component of the NRP.  The New Haven substation upgrade to 345 kV apparently adds another $10-$15 million. This is not a trivial part of the NRP.  I conclude that this panel has followed the same general approach found in ISO-NE of not identifying emergency reliability needs separate from economic reliability, and that they have assumed that only transmission (not congestion pricing of demand, and not an RFP) is a fix for both.  On this basis they justify their failure to perform least-cost analysis of the 345 kV line. 

Q. 23.  Please comment on the Planning Panel’s use of the term “reliability.”

A. As with other witnesses, the panel does not distinguish emergency reliability, addressed by NERC, from economic reliability, an economic decision or price.  The two are bundled by ISO-NE, and the panel admits it is unaware of how reliability is dealt with outside New England. (Page 85, lines 18-25, page 86 lines 1-4, page 96, lines 18-19). 

Q. 24.  Please summarize your opinion. 

A. I have reviewed the rebuttal testimony supporting the NRP in general, and the 345 kV line in particular.  I have reviewed the testimony submitted earlier insofar as is appropriate to understand and respond to the rebuttal.  On this basis, I conclude that the NRP in general, and the 345 kV line in particular, have been justified by VELCO and the Department on the basis of non-market central-planning economic considerations that, from a national perspective, are not reliability considerations.  VELCO and ISO-NE treat these as “reliability” considerations but, because they have failed to establish a non-zero TRM, they do not distinguish emergency reliability from economic reliability, and either do not possess or have not produced data on historic or probable Vermont transmission unavailability that can provide the basis for an auditable calculation of emergency reliability needs with the help of a state estimator.  They have failed to consider consulting market forces through an RFP for transmission alternatives, or on a more level playing field by zonalizing NW Vermont's load and reforming NEPOOL's resource adequacy requirements, to address either meaning of reliability--or allowing NW Vermont to become a Designated Congestion Area (DCA).  I conclude that if the actual statutory or policy concern before the Board is emergency reliability, then NERC's standards are more useful to the Board than ISO-NE’s recommendations.  These emergency reliability standards are readily satisfied, in fact better satisfied, by means other than the NRP (load management; local sudden-response generation), and would do so without deepening Vermont’s already inordinate dependence on remote capacity and consequently without increasing Vermont's and New England's vulnerability to blackout.  I  conclude that not only is the reliability justification submitted for constructing the 345 kV line first, to avoid construction outages, without basis, the project will harm reliability by ultimately increasing the import of scheduled power. 
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