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BOARD STAFF INTERROGATORIES 

 

References: 

 

1. AMPCO Evidence: “Potential efficiencies from improving transmission rate design in Ontario” , 

August 26, 2010 

 

2. AMPCO Expert Evidence of Anindya Sen “Will greater load shifting by industrials result in lower 

electricity prices for all?  Evidence from Ontario, Canada”, August 2010  

 

3. Exhibit H1 / Tab 5 / Schedule 1 / Attachment 1:  Power Advisory “Assessment of AMPCO’s High 5 

Proposal for Establishing Network Charge Determinants”, July 6, 2010 

 

 

Board Staff Interrogatory #1 

 

Ref: # 1, p. 3  

 

AMPCO quotes A.E. Kahn, The Economics of Regulation, in an excerpt at p. 89 from Chapter 4, “The 

Application of Long- and Short-Run Marginal Costs”. 

 

a. Please file a copy of the paragraph that follows the one quoted in AMPCO’s evidence.  In light of the 

third caveat expressed in that paragraph, does AMPCO suggest that it would be practical for Hydro 

One to set its Network charge at marginal cost in 2012, or the foreseeable future? 

 

b. Please file a copy of Kahn’s text pp. 106-107.  If necessary please file any additional excerpts that 

AMPCO considers would be helpful in understanding the second paragraph on p. 107 and assessing 

its applicability to AMPCO’s High 5 proposal. 

 

Response 

 

a) It is important to understand the context for Kahn’s treatment of marginal costs. For example, at the 

time of the writing of his text (in 1970; the version we cite is the 7th printing, in 1998), restructuring 

electricity markets had hardly commenced. Indeed, in the introductory chapter to his book (at page 

10) he recites a list of public utilities, among which is “the generation, transmission and distribution 

of electric power”, i.e., a vertically integrated monopoly. In this context, the application of marginal 

cost pricing in setting appropriate public utility rates finds extensive scope.  

 

In considering an application where the assets concerned are exclusively network transmission 

assets, however, the question of marginal cost is more narrowly defined. In fact, apart from 

transmission-related losses, which already are recovered from customers on a marginal cost basis, 

there are no costs which could clearly be defined as marginal on a short-run basis, i.e., that vary 

with marginal changes in demand. The costs associated with network transmission service, 
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therefore, can fairly be characterized as capacity costs or long run marginal costs in which case the 

application of the principle is clear. 

 

The third caveat, referenced above, deals with circumstances of decreasing costs, in which, as Kahn 

points out, the marginal cost may be less than the average cost and marginal cost pricing would 

cause the utility to collect insufficient revenues. These circumstances may once have pertained in 

the world of vertically integrated utilities, where the premise was one of continually increasing 

economies of scale, but it is not a circumstance that is associated with network transmission costs, 

each incremental investment in which is apparently increasingly expensive, at least in Ontario. 

 

b) Please find attached Chapter 4, “The Application of Short- and Long-Run Marginal Costs”, pp. 87-

122, incorporating the paragraphs requested by Board Staff. 
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Board Staff Interrogatory # 2 

 

Ref: #1, p. 4  

 

AMPCO quotes K Viscusi et al, Economics of Regulation and Antitrust, p. 352, to the effect that Ramsey 

pricing is economically efficient.   

 

a. Please file the section titled “Ramsey Pricing”, i.e. pp. 350 – 353. 

 

b. Does AMPCO recommend that Hydro One should develop a Network rate structure with two (or 

more) prices within the peak period, based on differing elasticities of demand?  

 

c. If so, does AMPCO suggest that this structure should have two rates (distinguishing between LDCs 

and Power Producers on the one hand and Directs on the other), a structure with multiple rates (for 

example, distinguishing amongst the industrial sectors such as those studied by Dr. Sen), or some 

other structure? 

 

d. In light of the second from last paragraph in the requested excerpt, does AMPCO recommend that 

Hydro One adopt “value of service” as a principle in its Network rate design? 

 

Response  

 

a) Please find attached Chapter 11, “Theory of Natural Monopoly”, pp. 337-360, incorporating the 

paragraphs requested by Board Staff. 

 

b) No. 

 

c) AMPCO does not recommend differentiating the network charge determinant or rate design among 

customers or customer classes. While Ramsey pricing provides the appropriate theoretical 

framework for rate design, the common problem—that of knowing elasticities perfectly and a 

priori—precludes a literal application of the theory. Instead, and as we have proposed, a rate design 

that is based on a critical peak demand-based charge determinant serves as the best proxy for 

Ramsey pricing. Critical peak pricing provides a good price signal. It approximates the long run 

marginal cost of network capacity. It gives customers an opportunity to modify their consumption 

behavior in a way which reduces both the long-term investment needs for network capacity and 

that customer’s expenditures on network service. In other words, the more sensitive is a customer 

to the price of electricity, the more likely is that customer to reduce demand in response to a critical 

peak price for network services, effectively fulfilling the objective of Ramsey’s theory, that is, that 

deadweight losses are minimized by setting prices higher for customers with lower elasticity, and 

lower for customers with higher elasticity. 
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d) While we have not considered the concept extensively, the example described by Viscusi et al. might 

not be directly transferable to the present case: examining freight and attributing values to 

shipments for the purpose of setting rail rates. While rail rates are designed to recover fixed 

(capacity) costs as well as variable (volumetric) costs, transmission network service provides 

capacity only. 

 

A second consideration concerns the capacity of the Board to discern and quantify in any empirical 

way the value a customer or class of customers might attribute to energy consumed to provide a 

broad range of services at each moment in time and over time. We suspect that the challenge in 

developing a defensible approach would be out of proportion to the benefit realized in terms of 

assisting the Board in any practical way in its duty of deciding efficient and effective rates for 

transmission network services. 
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Board Staff Interrogatory # 3 

Ref: #1, p. 5  

 

Has AMPCO received any indication from Hydro One that the highest hour of each of the 5 highest peak 

days of demand in Ontario is the most appropriate number of hours and days to reflect cost causation, 

for either the whole network or Hydro One’s predominant share of the network?   Conversely, has 

AMPCO received any indication that some other number of hours, days, or another combination would 

be more appropriate for that purpose? 

 

Response 

 

AMPCO has received no constructive information from Hydro One regarding any change in the network 

charge determinant. Our advocacy of the 5CP was initially informed by precedent in the Pennsylvania-

New Jersey-Maryland definition of capacity obligations for direct customers and load-serving entities 

and has been reinforced through discussions with our members regarding practical strategies for 

demand response in relation to observed inflection points (or regions) in price duration curves for 

Ontario.  
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Board Staff Interrogatory # 4 

 

Ref: #1, p. 5, and Exhibit H1 / Tab 3 / Schedule 1 / p. 5  

 

a. Please confirm that the numerator in equation 1 should read June 2012.  Alternatively, please 

explain the relevance of June 2010. 

 

b. Is the purpose of Equation 1 to clarify Hydro One’s formula with respect to an example with dates, 

or is it to correct the formula by removing one of the terms in the equation? 

 

Response 

 

a) June 2010 in the numerator is a typographical error. The term should read June 2011. 

 

b) We are unclear what formula is referred to as “Hydro One’s formula”. Our intent is simply to show 

how the network charge determinant might be calculated if the Board were to decide to change the 

design to that proposed by AMPCO, implemented for a 12 month period commencing in July of each 

year, based on a customer’s coincident critical peak demand in the prior 12 month period.  
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Board Staff Interrogatory # 5 

Ref: # 1, p. 9  

 

AMPCO’s evidence shows that industrial customers in at least some market sectors have shifted their 

loads toward off-peak periods in response to the hourly price structure of the electricity commodity. 

 

a. Does AMPCO have information on the load-carrying capability of the Ontario network as it existed 

prior to the introduction of the commodity market, and as a result does AMPCO have information 

on what proportion of the existing network capability was planned or placed in service prior to the 

load shifting that has been done by industrial customers? 

 

b. Does AMPCO consider that its members should have some responsibility for the Network revenue 

requirement associated with capacity that may be under-utilized as a result of load shifting by those 

customers? 

 

Response 

 

a) No, although the Power Advisory report cites research conducted for Ontario Hydro and published 

in 1993 that found evidence of load-shifting by industrial customers then. 

 

b) AMPCO’s members are a sub-set of industrial customers. All customers and classes of customers are 

able, indeed encouraged by policy and regulation, to shift consumption from peak to off-peak 

periods. While this policy is not new, the implementation of time-of-use rates for regulated price 

plan customers is an obvious and recent example. We see no possible justification for levying 

additional charges on our members to recover costs the causation of which they make no 

contribution. 
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Board Staff Interrogatory # 6 

Ref: #1, p. 13  

 

Does AMPCO shows in Figure 2 that line losses are a non-linear function of total load, and makes the 

additional point that the higher cost of energy when load is high augments the cost of losses at peak 

times. 

 

a. AMPCO recommend that Hydro One implement a loss factor for transmission that would be a 

separate component of the tariff? 

 

b. If so, does AMPCO recommend that the loss factor should vary by time-of-use, or in a real time 

manner responsive to total load, in order to reflect the non-linear function shown in Figure 2? 

 

Response 

 

a) No. The IESO collects hourly uplifts from transmission customers (wholesale market participants) to 

recover the costs associated with losses. This is described by the IESO: 

 

“Wholesale Market Services Charge – This charge includes the cost to operate the wholesale 

electricity system, administer the electricity market, and maintain the reliability of the 

provincial grid. These rates are set by the OEB and include the Wholesale Market Service 

Charges. 

 

These costs include: 

 

Physical Limitations and Losses: These are losses that occur as electricity flows across 

transmission lines. The IESO also collects other costs incurred in operating the power grid, 

such as when it must take actions to avoid overloads on the transmission system in cases of 

surges in demand.” 

 

More information is available at: 

http://www.ieso.ca/imoweb/siteshared/electricity_charges.asp?sid=bi. 

 

b) While it is not necessary for Hydro One to implement charges to recover the costs of transmission 

losses from transmission customers (as we point out in answer (a) above), the question raises a valid 

issue with respect to the recovery of transmission losses and distribution losses from distribution 

customers. The current practice, to recover these costs via an annual average loss factor for all 

customers within each distribution franchise area, is an obvious opportunity for significant 

improvement in rate design, to promote efficiency and efficient demand management, to apportion 

costs in a way that is more just and reasonable among customers and customer classes, and to 

create opportunities for distribution companies to be accountable for, and have incentives to 

reduce, the prevalence and cost of losses attributable to their customers (both within the 

http://www.ieso.ca/imoweb/siteshared/electricity_charges.asp?sid=bi
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distribution franchise and on the transmission system). AMPCO looks forward to an opportunity to 

take this issue up with the Board and other parties at the Board’s earliest convenience. 
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Board Staff Interrogatory # 7 

Ref # 2, p. 9  

 

The IESO provided hourly demand data by industry sector, and Hourly Ontario Energy Price (“HOEP”) is 

publicly available. 

 

a. Please confirm that adequate data was available to enable an analysis of load shifting from a daily 

peak period of say, four or six hours daily, into an off-peak period or a shoulder period elsewhere in 

the day. 

 

b. Please confirm that the analysis of elasticities in this paper is of demand during a twelve-hour peak 

period and a twelve-hour off-peak period. 

 

c. If the previous statements are confirmed, and since this paper is apparently submitted in support of 

the AMPCO’s High 5 proposal, why is the analysis not designed to estimate load shifting out of a 

shorter peak period? 

 

Response 

 

a) Yes.  Adequate data are available to enable analysis of shifting between 4-6 hour periods. 

 

b) Correct. 

 

c) The analysis could be done for shorter time periods. However, we think that conducting such 

analysis would only result in even larger price elasticities as it takes into account not only shifting 

between peak and off peak periods but within such time periods. Previous studies such as Boisvert 

et al. (2004) find relatively large elasticities of substitution when peak hours are of short duration. 

This is consistent with the idea that firms then have more hours and therefore flexibility, in order to 

compensate for reductions in output during peak hours. We view our approach to be more 

conservative as we are only taking into account shifting across periods. 
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Board Staff Interrogatory # 8 

Ref: # 2, pp. 7-8  

 

Please state whether any of the other analyses of demand elasticities cited in the paper provide 

information on load shifting from a short peak period.  (Please include only those that concern industrial 

customers’ demand.  Include all studies in which the peak periods are shorter than the Ontario uniform 

network charge.)  If possible, please state whether the hours of the peak period were fixed, or 

alternatively were determined in a responsive manner, for example based on system cost or load. 

 

a. Please provide a copy of the unpublished document “Industrial and Commercial Customer Response 

to Real Time Electricity Price”, Boisvert et al, 2004, if possible.  

 

b. Please describe the extent of response by industrial customers to the highest prices amongst the 

real time prices in the study by Boisvert et al.  In particular, please state whether the response found 

by Boisvert et al is greater than found in Dr. Sen’s study which is based on twelve-hour fixed time 

intervals. 

 

Response: 

 

a) Boisvert et al. (2004) find elasticities of substitution from 0.10 to 0.27. They also find that price 

responses are the highest for high prices of short duration high, ranging from 0.20 to 0.27. Although 

not directly comparable, they do seem larger in magnitude than the results in Sen (2010). Further, 

elasticities fall significantly as peak hours become longer in duration. Boisvert et al. (2007) is another 

good example of recent research on the elasticity of substitution by large customers. The highest 

elasticity of substitution is for firms for the manufacturing sector with a value of 0.16. However, this 

is for a short time period (2-5 pm). Specifically, they define off peak and on peak periods empirically 

through the actual load. They calculate elasticities of substitution for the 12 pm – 5 pm, 1pm – 5 pm, 

and 2pm – 5 pm time periods and obtain the highest elasticities for the 2 pm – 5 pm period.   

 

b)  A copy of Boisvert et al. (2004) is available at http://eetd.lbl.gov/ea/EMS/reports/Boisvert.pdf. 

 

c) As noted above, the high end elasticities of substitution found by Boisvert et al. (2004) seem larger 

than the elasticities obtained by Sen (2010). However, it should be noted that the elasticities are not 

directly comparable as Dr. Sen did not calculate the actual elasticity of substitution because of the 

lack of individual customer data.  
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Board Staff Interrogatory # 9 

 

Ref:  #2, and Exhibit I / Tab 4 / Schedule 67  

 

Power Advisory stated, in response to VECC interrogatory # 67(c ), that it is reasonable to expect that 

the elasticity of substitution between peak and off-peak is greater with a shorter definition of the peak 

period.   

 

a. Does Dr. Sen agree with Power Advisory’s statement?  

 

b. Does Dr. Sen agree that the elasticities derived in ref # 2, and/or the other studies cited, are likely 

lower than the elasticities that would be found if the peak period were defined as a narrower 

period? 

 

Response 

  

a) Yes. As stated in our response above (in 7(c)), conducting research based on shorter time periods 

should result in larger price elasticities as it takes into account not only shifting between peak and 

off peak periods but within such time periods.  

 

b) Yes. Please see response above. 

 

 



Filed: September 13, 2010 

EB-2010-0002 

Exhibit N-1 

Tab 1 

Schedule 10 

Page 1 of 1 

 

 

Board Staff Interrogatory # 10 

 

Ref: # 2, pp.10-14, and Ref # 3, pp. 39-40   

 

Commenting on Dr. Sen’s previous analysis, cited in this study as Sen (2009), Power Advisory stated that 

the “estimated coefficients are not robust under different estimation time frames” (p. 39), and go on to 

summarize results using two definitions of the off-peak price that differ from each other (p. 40). 

 

a. Does the model specification in this study include any modifications to improve the robustness of 

the coefficients, in particular with respect to the time frame of peak and off-peak definitions, 

relative to the results of the earlier study that Power Advisory was commenting on?   

 

b. If so, please describe the modification(s) that have been made. 

 

Response 

 

a) Yes. 

 

b) We have used data for all hours of the day, which we did not do before. Further, as noted in our 

submission, we employ additional data from 2008 as well as new information on total industrial 

demand and demand by electricity generators, distributors, and transmitters. The empirical 

estimates have also been redone using Feasible Generalized Least Squares (FGLS) which account for 

first order autocorrelation and unknown heteroskedasticity. We also evaluate the sensitivity of our 

findings through the use of Instrumental Variables intended at correcting for measurement error 

and pooling the data across all years of our sample. Finally, more right-hand side controls are added 

(monthly unemployment rates, the daily exchange rate, and dummy variables for weekends and 

holidays) to capture the effects of other potential determinants of industrial electricity 

consumption.   
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Board Staff Interrogatory # 11 

Ref: #2, p. 43  

 

One of the industry sectors analyzed by Dr. Sen is electric power generation, transmission, and 

distribution excluding LDCs.  The coefficients for the price variables are found in column G, and are 

larger for this sector than for any of the other six sectors. 

 

a. Please provide a description of what the electricity is used for in this sector, if available   

 

b. If the demand of the sector includes use within the generating stations, pumped storage, line losses, 

and use within transformer and distribution stations, is it reasonable to expect that the electricity 

demand for any of these uses would be responsive to peak and off-peak prices in a pattern similar to 

the other sectors?  Are there other uses in this sector that would be expected to be sensitive to peak 

and off-peak prices? 

 

Response 

 

a) We have no detailed information on the components of demand by electric power generation, 

transmission and distribution, excluding LDCs, although we understand that generation station 

service is a significant component. 

 

b) Line losses are not included as discussed in our response in 6(a) above.   

 

Pumped storage would be included. We would expect that the operation of pumped storage 

facilities should be highly sensitive to changes in peak and off-peak prices and rates, since the value 

of pumped storage depends directly on the difference between them. 

 

While we have no detailed information, we understand that the nature and extent of demand for 

generation station service varies from station to station and is a function both of how the generator 

operates in the market (i.e., whether it provides base-load, mid-peak or peaking services) and of 

how the generator connection to the grid is configured. For example, a generator connection could 

be configured so that station service is provided directly by the generator itself, i.e., before power 

reaches the grid, or, alternatively, so that all output is transmitted to the grid and station service 

demand is subsequently withdrawn. In the latter case, changes in the design of rates should be 

expected to influence the economics of possible changes in the configuration of the generator grid 

connection. A further issue, however, confounds such a simple analysis, and that is the extent to 

which generator contracts or regulations provide any incentive to a generator to reduce its demand 

for station service.  
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Board Staff Interrogatory # 12 

 

Ref: # 2, p. 15  

 

a. Please explain the rationale for including the Herfindahl-Hirschman Index as a variable in the 

regression analysis.  What is the expected sign of the coefficient? 

 

b. How frequently is the Herfindahl-Hirschman Index recalculated for use in this analysis: hourly, 

monthly, annually, other? 

 

Response 

 

a) The rationale for including the Herfindahl Hirschman Index is to capture the effects of market power 

among large wholesale suppliers. 

 

b) The Index is calculated at the hourly level.  
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