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REFERENCE: Elenchus report, page ii. 1 
 2 
PREAMBLE:  3 
The Elenchus report states that "While it is not possible to forecast either the timing or the impact of 4 
grid parity, it is reasonable to expect that … the cost of self-generation technologies will be lower for 5 
large consumers than for small consumers. 6 
 7 
QUESTION:  8 
Please explain your reasoning for this statement. Would MH have a similar benefit from new technology 9 
to put in service for customers rather than larger consumers making similar investments? 10 
 11 
RESPONSE: 12 
Existing self-generation technologies exhibit economies of scale. Assuming the further evolution of these 13 
technologies result in grid parity, it is reasonable to expect that the cost per kW and per kWh of self-14 
generation will be lower for large consumers than small consumers. For example, larger scale solar and 15 
wind farms have unit cost that are lower than rooftop solar and wind installations, as do existing storage 16 
technologies, when full life cycle costs are considered. In addition, some technologies, such as gas-fired 17 
cogeneration, are only practical on a larger scale and are unlikely to be adopted by any customers other 18 
than large industrials.  19 
 20 
At the same time, given that rates for small volume customers (e.g., residential) tend to be higher than 21 
rates for larger customers (e.g., large commercial and industrial) grid parity could be achieved for both 22 
large and small scale customers. Furthermore, many commentators anticipate the development of 23 
micro-grids which would facilitate the aggregation of cluster of small volume customers (e.g., a 24 
residential or commercial development) that could serve customers on a cost-effective basis “in 25 
competition” with the grid. 26 
 27 
It can be anticipated that once grid parity becomes a reality, electricity distributors will face an evolution 28 
of the electricity market that is similar to the evolution of the telecommunications market with the 29 
evolution of cellular phones, deregulation and more recently VOIP technologies. Although grid parity is 30 
not currently a threat to grid power in Manitoba, innovation and developments in other markets could 31 
result in a “tipping point” that triggers rapid change. 32 
 33 
The risk of grid parity does also present an opportunity for distributors/generators such as Manitoba 34 
Hydro to take the lead in bringing new technologies to the market. Again, telecommunications provides 35 
an example where the traditional telephone monopolies adapted to become the leaders in the provision 36 
of cellular and internet service. By adapting, the telcos have profited from the new competitive 37 
environment. 38 
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REFERENCE: Elenchus report, page 4. 1 
 2 
PREAMBLE:    3 
 4 
QUESTION:  5 
Please file, or require Manitoba Hydro to file, the 2009 residential survey on the record. 6 
  7 
RESPONSE: 8 
Please refer to the attached 2009 Residential Energy Use Survey by Manitoba Hydro below. 9 
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REFERENCE: Elenchus report, page 5. 1 
 2 
PREAMBLE:  3 
Manitoba Hydro's 2013 Electric Load Forecast assumes 24,000 electric vehicles by 2032/33.   4 
 5 
QUESTION:  6 
How does this projection compare to other Canadian jurisdictions? 7 
 8 
RESPONSE: 9 
Elenchus is of the opinion that this forecast is a conservatively reasonable projection at this time. 10 
Numerous sources are available to support a growth in the sale of electric vehicles. Recently Ontario 11 
released its 2013 Long Term Energy Plan which highlighted the following assumptions for growth in the 12 
Electric Vehicles in Ontario. 13 
 

 
 
 
Towards an Ontario Action Plan for Plug‐In‐Electric Vehicles  (PEVs) 14 
Navigant forecasts 18.6% CAGR for plug-ins in North America to 2022 15 
Ontario Long-Term Energy Plan 2013 16 
 
 
 
 

http://www.ieso.ca/imoweb/pubs/smart_grid/materials/20100907/WATERLOO%20PHEV_Report%20Final%20May_17.pdf
http://www.greencarcongress.com/2013/09/20130910-navigant.html
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REFERENCE: Elenchus report, page 8. 1 
 2 
PREAMBLE:  3 
The Elenchus report states that "It also appears that this model has exhibited a declining ability to 4 
predict the change in number of all electric customers going forward, based on reported R2 values." 5 
 6 
QUESTION:  7 
Please provide a high-level explanation of the concept of R2 values / coefficients of determination and 8 
their acceptable ranges for load forecasting purposes. 9 
 10 
RESPONSE: 11 
In statistics, the coefficient of determination denoted R2 and pronounced R-squared, indicates how well 12 
data points fit a statistical model. The R2 is a measure of the explanatory power of an equation. The 13 
equation may then be used to predict of future outcomes and the R2 serves as a measure of how well 14 
the equation is expected to predict the future outcome based on the past performance of the equation.  15 
In many instances where R2 is used, the predictors are calculated by ordinary least-squares regression. 16 
In this case, R2 will tend to increase as we increase the number of variables in the model. This illustrates 17 
a drawback to one possible use of R2, where one might keep adding variables to increase the R2 value. 18 
The R2 will never decrease as variables are added and will probably experience an increase due to 19 
chance alone. 20 
 21 
R2 is often interpreted as the proportion of response variation "explained" by the regressors in the 22 
model. Thus, R2 = 1.0 indicates that the fitted model explains all variability, while R2 = 0 indicates no 23 
explanatory relationship. An interior value such as R2 = 0.7 may be interpreted as follows: "Seventy 24 
percent of the variation in the response variable can be explained by the explanatory variables. The 25 
remaining thirty percent can be attributed to unknown, lurking variables or inherent variability." 26 
 27 
This leads to the alternative approach of looking at the adjusted R2. The explanation of this statistic is 28 
almost the same as R2 but it penalizes the statistic as extra variables are included in the model. The use 29 
of an adjusted R2 is an attempt to take account of the phenomenon of the R2 automatically and 30 
spuriously increasing when extra explanatory variables are added to the model. It is a modification due 31 
to Theil of R2 that adjusts for the number of explanatory terms in a model relative to the number of 32 
data points. The adjusted R2 value will always be less than or equal to that of R2. Unlike R2, the adjusted 33 
R2 increases when a new explanator is included only if the new explanator improves the R2 more than 34 
would be expected in the absence of any explanatory value being added by the new explanator. If a set 35 
of explanatory variables with a predetermined hierarchy of importance are introduced into a regression 36 
one at a time, with the adjusted R2 computed each time, the level at which adjusted R2 reaches a 37 
maximum, and decreases afterward, would be the regression with the ideal combination of having the 38 
best fit without excess/unnecessary terms. Hence, when alternate models are being tested the model 39 
with the highest adjusted R2 is generally deemed to be the best” model. 40 
 41 
Note that neither the R2 nor the adjusted R2 serves as a good indicator of the predictive power of an 42 
equation in cases where there is a structural change in the relationship being modelled. 43 
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REFERENCE: Elenchus report, page 10. 1 
 2 
PREAMBLE:  3 
Elenchus suggests that it may be more appropriate to use regression and time series techniques to 4 
develop a forecast of Residential customers than to use a "people per household" factor. 5 
 6 
QUESTION:  7 
Please explain your reasoning as to why this suggestion would lead to greater accuracy with respect to 8 
Residential load forecasting. In your view, would this remove periodic over- or under-estimating as 9 
suggested by Chart 2? 10 
 11 
RESPONSE: 12 
Elenchus reasons that regression and time series techniques are time honoured tools that allow history 13 
to project the future. The tools provide measures of correlation to test the explanatory power of the 14 
model without any embedded assumed relationship.  15 
 16 
Reliance on the “people per household” factor embeds the assumption that there is a stable relationship 17 
between the number of people per households and household electricity consumption. This relationship 18 
can be reflected in a regression equation along with other explanatory variables.  19 
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REFERENCE: Elenchus report, pages 11-12. 1 
 2 
PREAMBLE:  3 
The Elenchus report states that "Another potential issue is the timeliness of the population forecast 4 
given recent trends in immigration to Manitoba." 5 
 6 
Elenchus calculates that a reduction in average annual immigration from 15,100 to 13,100 would Result 7 
in reduced load growth of 258 GWh by 2032/33, and reliance on Spatial Economics' projection would 8 
reduce load growth by 666.5 GWh. 9 
 10 
a) QUESTION:  11 
Is Elenchus aware of any changes to the Provincial Nominee Program or other immigration initiatives 12 
that would suggest a permanent downward trend in Manitoba Immigration or is Elenchus merely 13 
identifying population projections as a risk factor. 14 
 15 
RESPONSE: 16 
Elenchus remarks are identifying the risk of a downward trend in immigration according to the various 17 
reports available on the Citizenship and Immigration Canada web site. As shown below immigrant 18 
receiving permanent status in Manitoba in 2012 declined by 2,651 from 2011. Further, in the first two 19 
quarters of 2013 immigrants receiving permanent status in Manitoba declined by 655 compared to the 20 
same two quarters in 2012. While this is not an empirical study it shows that a slowing down of 21 
migration is expected by Citizenship and Immigration Canada. 22 
 

 
Canada – Permanent residents by province or territory and category 
 

 
Canada - Permanent residents by province or territory and urban area  
 
b) QUESTION: 23 
Confirm that population fertility analysis was not undertaken by MH and that changes in assumed 24 
immigration indicated by the most current forecast should be a factor considered. 25 
 26 
RESPONSE: 27 
Elenchus confirmed that population fertility analysis was not undertaken by MH. 28 

Canada – Permanent residents by province or territory and category
Number
Category 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Economic immigrants 4,079 4,999 5,724 7,376 8,328 8,694 10,905 13,274 13,152 10,337
Refugees 1,234 1,252 1,094 1,238 1,170 972 1,098 1,032 1,303 1,140
Other immigrants 147 57 86 101 134 167 159 124 108 96
Manitoba 6,503 7,426 8,096 10,048 10,954 11,218 13,521 15,807 15,963 13,312

Canada - Permanent residents by province or territory and urban area

Urban area Q1 Q2 YTD Q3 Q4 Total Q1 Q2 YTD
Manitoba 3,246 3,581 6,827 3,234 3,251 13,312 2,610 3,562 6,172

2012 2013

http://www.cic.gc.ca/english/department/index.asp
http://www.cic.gc.ca/EnGlish/resources/statistics/facts2012/permanent/12.asp
http://data.gc.ca/data/en/dataset/eb668d4e-9835-46e4-86fe-f5184165d803
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Manitoba Hydro advised Elenchus that it does not perform analysis on population fertility when 1 
producing their consensus forecast.  MH’s population estimates are generated annually by performing a 2 
simple average of several independent forecasts. 3 
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REFERENCE: Elenchus report, executive summary page i. 1 
 2 
PREAMBLE:  3 
One type of uncertainty associated with Manitoba Hydro's forecast over the long run is the possibility of 4 
significant on anticipated changes in the demographic and/or economic trends that are currently 5 
expected based on historical trends. This   type of risk is addressed by Manitoba Hydro using sensitivity 6 
analysis. 7 
 8 
QUESTION:  9 
Please elaborate on the sensitivity analysis undertaken by Manitoba Hydro which addresses 10 
unanticipated changes in demographic or economic trends and comment on the adequacy of the 11 
analysis. 12 
 13 
RESPONSE: 14 
Elenchus notes that Manitoba Hydro addresses unanticipated changes on a large scale by utilizing 15 
sensitivity analysis to address potential risks to the forecast. This is shown on page ii of the executive 16 
summary of the 2013 Electric Load Forecast. Elenchus notes that Manitoba Hydro would have the 17 
opportunity to raise the issues resulting from the potential of changes in demographic trends but has 18 
not chosen to do so.  19 
 20 
Sensitivity analysis is most appropriate when preceded by careful analysis of the scale of the potential 21 
variance that could lead to forecast errors. 22 
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REFERENCE: Elenchus report, page 13. 1 
 2 
PREAMBLE:  3 
Elenchus describes the three different approaches used by Manitoba Hydro to predict new customers by 4 
heating type over time. 5 
 6 
QUESTION:  7 
Which of the three approaches, if any, does Elenchus recommend? On what basis? 8 
 9 
RESPONSE: 10 
Elenchus reported that three models have been utilized by Manitoba Hydro in predicting electric heat 11 
customers. These were: 12 

• Pre 2009 use of a logistic regression (LOGIT) model 13 
• 2009 to 2012 use of a linear regression model using change in residential customers and the 14 

price of electricity and gas 15 
• 2013 use of 2009 Residential Survey 16 

Manitoba Hydro is challenged in this area of forecasting. Electric space heating is recognized as a very 17 
sizable driver of energy consumption and demand for the utility worthy of isolated analysis. However, 18 
customers billing record information make this extremely challenging to identify affected customers 19 
upon which to apply statistical modeling tools. Compounding the challenge is the changing landscape of 20 
the gas sector with respect to supply and prices. The spread in the difference in annual costs between 21 
heating with electricity versus gas have widened over the last few years, making the switch to gas 22 
heating attractive to home owners. 23 
 24 
Elenchus is a strong proponent of the use of linear regression models to prepare forecasts. Elenchus 25 
realises that Manitoba Hydro’s previous use of this model failed due to use of incorrect hypothesis data 26 
and limitations on available data. Using the 2009 residential survey was a reasonable approach but the 27 
currency of the data adds error risk to the forecast. As suggested by Elenchus the residential survey 28 
should be updated as an initial step. 29 
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REFERENCE: Elenchus report, page 13. 1 
 2 
PREAMBLE:  3 
The Elenchus report states that "While Manitoba Hydro analyzed the effect of Residential customers 4 
“switching to” electric heat, it did not specifically address a “switch away” from electric heat. For 5 
modelling purposes, the effect should be assumed to be “at least`` symmetrical. 6 
 7 
QUESTION:  8 
Please explain your reasoning that the effect would be at least symmetrical. 9 
 10 
RESPONSE: 11 
Manitoba Hydro suggests that it expects 10% of residential customers will switch to electric space 12 
heating. This implies conversions of about 45,600 customers based on 2012/13 residential customers to 13 
56,500 customers in 2032/33. In an informal response to Elenchus IR’s Manitoba Hydro noted that the 14 
2009 residential survey determined that there were potentially 11,400 customers using wood, propane 15 
or fuel oils as their primary source of space heating. This represents only 2.5% of the potential number 16 
of customers that MH expects to convert to electricity.  17 
 18 
Based on the cost comparison charts reproduced below (obtained from Manitoba Hydro’s web site) 19 
there is a financial incentive for customers to convert from fuel oil and propane to electricity. However, 20 
to achieve the projected number of conversions to electric space heating it will be necessary for a 21 
significant number of customers currently using natural gas to convert to electricity. The cost charts 22 
suggest that there would need to be a significant increase in gas prices relative to electricity for the 23 
implied conversion from natural gas to occur over the next twenty years. 24 
 25 
Conversely customer demand for gas space heating could result in areas where gas is available but 26 
presently under-served. There is also the potential for public demand for service in areas where gas is 27 
not available that could be economically feasible for service. If the disparity in prices between the two 28 
commodities continues then there could be added demand from areas that not economically feasible 29 
but accessible with modification in rate structure. 30 
 31 
Political action could also affect conversion rates. For example, the promotion of green energy over 32 
fossil fuels, perhaps by way of a carbon tax could discourage use of natural gas. On the other hand, the 33 
promotion of natural gas use by government recognising the benefit of reduced heating costs, including 34 
the potential increase in disposable income could lead to the promotion of natural gas space heating. 35 
Natural gas is being actively promoted in many US states. 36 
 37 
Elenchus would suggest that if Manitoba Hydro facilitates the economic fuel choices by residential 38 
customers, it should result in at least symmetrical conversion away from electrical space heating as 39 
there will be away from natural gas. 40 
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REFERENCE: Elenchus report, pp. 20-21. 1 
 2 
PREAMBLE: 3 
The Elenchus report states that "A key driver of the forecast is the annual forecast change in Residential 4 
Basic customers. Therefore, the concerns about the long-term forecast for Manitoba’s population, 5 
immigration and assumed persons per household that are of concern in the Residential customer 6 
forecast are also of concern for the GS Mass Market forecast." 7 
 8 
QUESTION:  9 
Given Elenchus' comments, does Elenchus agree with Manitoba Hydro having switched to a forecasting 10 
approach for General Service customers that places increased reliance on the Residential forecast? 11 
 12 
RESPONSE: 13 
Elenchus would agree with Manitoba Hydro changing the forecasting approach for this class as previous 14 
models were not very robust. Elenchus could agree that using the residential class may be a reasonable 15 
driver to assume in the model as growth in population allows for growth in small commercial services 16 
and potential attraction for larger commercial industry with a growing labour force. 17 
 18 
Elenchus notes however that by using this approach our concerns about the formulation of the 19 
residential forecast extend to the forecast for the mass market sector which depends on the residential 20 
forecast. The lack of transparency by Manitoba Hydro with respect to its review of alternatives to using 21 
this model, as noted in the evidence, is a related concern. 22 
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REFERENCE: Elenchus report, page 29. 1 
 2 
PREAMBLE:  3 
Page 28 of the Elenchus report provides a chart of degree-day sensitivity coefficients. 4 
 5 
a) QUESTION:  6 

Please provide a graph listing the calendar year in the x-axis and the sensitivity coefficients on the y-axis 7 
for each of the customer classes. 8 
 9 
RESPONSE: 10 
 
Residential Basic Degree-Day Sensitivity Coefficients 

 
 
GS Mass Market Degree-Day Sensitivity Coefficients 
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Gross Firm Energy Degree-Day Sensitivity Coefficients 

 
 
Heating Degree-Day Sensitivity Coefficients 

 
 
Cooling Degree-Day Sensitivity Coefficients 

 
 
 
 
b) QUESTION: 1 
There appears to be a general increase in the sensitivity coefficients for all customer classes, but in 2 
particular to the residential class. Can Elenchus comment on the likely reasons for this increase? In 3 
particular, please comment on the likely impact of fuel switching on DDH sensitivity and the 4 
pervasiveness of air conditioning on DDC sensitivity. Would it be reasonable to expect such trends to 5 
continue? 6 
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RESPONSE: 1 
Elenchus would agree that there is a trending increase in sensitivity coefficients for all customer classes. 2 
 3 
Elenchus has no empirical support for any particular explanation for the observed increase in sensitivity; 4 
however, we would agree that hypothesized reasons appear reasonable. 5 
 6 
c) QUESTION: 7 
To the extent that the changes are the result of short-term variability rather than general trends, what 8 
timeframe would Elenchus suggest to calculate sensitivity coefficients? Is a 10-year timeframe 9 
sufficient? Conversely, is a 25-year timeframe too long to capture shorter-term trends? 10 
 11 
RESPONSE: 12 
Elenchus is of the opinion that a 10 year timeframe, versus a 25 year timeframe, would allow for the 13 
incorporation of shorter term variability effects. This can have some undue influence over the future 14 
projections. Statistically a longer time’s series makes for higher degrees of freedom improving the 15 
accuracy of estimates going forward. Thus Elenchus believes using a 25 year timeframe is reasonable in 16 
the absence of evidence that there have been structural changes that cannot be captured through the 17 
inclusion of appropriate variables in the regression. 18 
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REFERENCE: Elenchus report executive summary page (iv). 1 
 2 
PREAMBLE:  3 
Elenchus states that "In summary, it is our view that the NFAT process would be enhanced if Manitoba 4 
Hydro prepared a more thorough Electric Load Forecast with alternative economic and weather 5 
scenarios. A more thorough description of the forecasting methodology with full documentation of 6 
processes and any methodological changes, as well as within sample forecast accuracy would also allow 7 
for a more thorough assessment of the forecast reasonableness. A   description of potential assumptions 8 
around the economic factors affecting Top Consumers and a range of scenarios would also allow 9 
stakeholders to more appropriately assess the risks around the forecast for that sector. Ideally, in 10 
addition to the five scenarios suggested above (and used until 2009 by Manitoba Hydro), scenarios that 11 
demonstrate the impact of selected market transformation scenarios, such as grid parity for small scale 12 
generation, would impact on future loads." 13 
 14 
QUESTION:  15 
In light of the observations and recommendations made, please indicate to what extent the current load 16 
forecast is appropriate for the NFAT economic analysis and comment on the implications to that analysis 17 
given the limitations raised? 18 
 19 
RESPONSE: 20 
Elenchus believes the current load forecast is overly optimistic of future growth and therefore not 21 
appropriate for the NFAT economic analysis. Elenchus has identified passed practices that have been 22 
discarded in favour of more simplistic approaches. Lack of transparency in reasons for change is cause 23 
for concern. 24 
 25 
The implication is that the financial risks associated with actual future demand falling below the current 26 
forecast of demand should be carefully considered. Certainly, there is an opportunity for Manitoba 27 
Hydro to address the identified concerns with it current forecasting methodology before committing to 28 
a significant investment in the development of Conawapa.  29 
 30 
Most important the risk and financial consequences of grid parity which could depress the value of grid 31 
power in both the domestic and export markets should be carefully assessed before committing to 32 
major investments that may be unsustainable in a grid parity scenario. Again, this issue could be 33 
thoroughly addressed and subjected to careful scrutiny in a future Conawapa NFAT. 34 
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REFERENCE: Elenchus report, page 34. 1 
 2 
PREAMBLE:  3 
 4 
a) QUESTION:  5 
Explain the implications of weather-adjusted load being under forecast pre-2005 and being over forecast 6 
post-2005. 7 
 8 
RESPONSE: 9 
Elenchus identified the trends of over and under estimating load forecasts as being cyclical and 10 
pronounced over a long period of time. Twenty year forecasts are a useful tool especially in a capital 11 
intensive market that Manitoba Hydro is dealing with. Development of hydro generation and 12 
transmission plant necessary for consumer consumption requires years of planning and development in 13 
order to have the power available when and where it is needed. Under estimation of need may lead to 14 
high cost short term solutions, or shortages. Over estimation of need can potentially result in long term 15 
idle plant. Both have potential unnecessary financial impact on ratepayers. 16 
 17 
b) QUESTION: 18 
Explain how this affects the domestic rates going forward to 2032. 19 
 20 
RESPONSE: 21 
Reason would suggest that both under and over forecasting would have an increasing effect on 22 
domestic rates over time as a result of potential investment decision made assuming inaccurate 23 
information. 24 
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REFERENCE: Elenchus report, pp. 37-38. 1 
 2 
PREAMBLE:  3 
  4 
QUESTION:  5 
Please provide an overview of Manitoba Hydro's 2012 load forecast and indicate whether the following 6 
are over- or under-estimated for each of 2022 and 2032: 7 
 8 
- Residential 9 
- Mass Market 10 
- Distribution Losses 11 
- Transmission Losses 12 
- Total Domestic Load. 13 
 14 
RESPONSE: 15 
Elenchus cannot perform this request as it requires comparison of actual results. 16 
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REFERENCE: Appendix 11.3, p. 271 and 272. 1 
 2 
PREAMBLE:  3 
 4 
QUESTION:  5 
Please provide your opinion on Manitoba Hydro's projected domestic load out to 2042 and 2062. Are 6 
these realistic projections? 7 
 8 
RESPONSE: 9 
Given the concerns raised by Elenchus in the evidence related to Manitoba Hydro’s current load 10 
forecasting methodology and the risk of structural changes such as grid parity, Elenchus believe that 11 
very little weight should be given to any specific load forecast.  Elenchus is of the view that any 30 to 50 12 
year forecast of electricity consumption, and especially any forecast of the consumption of grid power, 13 
is essentially speculative. Decisions should be based on the acceptability of extreme variances from 14 
forecast in consumption recognizing that Manitoba Hydro may have to alter its plans radically in 15 
response to changing market conditions. 16 
 17 
See attached table below. 18 



Development Plan K19 Sales C25 750 MW
Development Plan Scenario: Economics:Ref Rev:Ref Cap:Ref

ELECTRIC OPERATIONS
AVERAGE UNIT REVENUE/COST

For the year ended March 31 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

VOLUMES (in GW.h)
Demand:
Manitoba Domestic Energy Sales 21748 22330 22547 22781 22987 23336 23720 23945 24333 24701 25078 25462 25854 26233 26605 27003 27415 27825 28232 28638 29044 29468 29891 30313 30734
            Domestic energy Losses 3400 3267 3191 3216 3213 2847 2898 2890 2923 2959 3009 3085 3156 3211 3375 3417 3476 3546 3608 3652 3718 3788 3855 3919 3981
Firm & Opportunity Export Sales to Canada 756 830 627 624 625 622 609 600 498 472 465 473 455 453 630 822 803 789 796 789 775 761 745 745 753
Firm & Opportunity Export Sales to US 8690 8183 6579 6352 6141 6165 5694 5923 8665 9327 9160 8661 8258 9148 11822 12209 11964 11603 11388 11136 10824 10452 10107 9616 8867
Export Transmission Losses 813 804 649 626 606 605 555 578 819 869 851 796 748 878 1164 1206 1176 1135 1113 1083 1047 1006 966 920 864
Total Demand Volumes: 35407 35414 33593 33599 33573 33575 33476 33937 37238 38329 38563 38477 38470 39924 43596 44656 44833 44899 45136 45299 45409 45474 45564 45513 45199

Supply:
MH Hydraulic Generation 32904 32232 30943 30926 30908 30845 30724 31255 34204 35009 35228 35042 34882 37198 40886 41638 41743 41742 41956 42041 42094 42100 42118 42143 42182
MH Thermal Generation 85 84 349 383 381 390 384 331 226 244 240 236 258 221 217 209 213 211 204 205 203 200 200 195 196
Purchased Energy 2418 3098 2301 2291 2283 2340 2368 2351 2808 3075 3094 3199 3331 2505 2493 2809 2877 2946 2977 3053 3112 3174 3246 3175 2821
Total Supply Volumes: 35407 35414 33593 33599 33573 33575 33476 33937 37238 38329 38563 38477 38470 39924 43596 44656 44833 44899 45136 45299 45409 45474 45564 45513 45199

REVENUE/COST (in milions of dollars)
Manitoba Domestic Energy Sales:
Manitoba Domestic Energy Sales @ Approved Rates 1 330.90 1 360.89 1 373.68 1 389.71 1 403.71 1 424.30 1 446.83 1 461.82 1 484.57 1 506.29 1 528.52 1 551.63 1 575.36 1 598.08 1 620.51 1 644.11 1 668.56 1 692.91 1 716.96 1 741.06 1 765.41 1 789.53 1 813.68 1 837.90 1 862.11
Additional General Consumers Revenue 0.00 47.63 104.20 164.43 228.05 296.75 370.45 446.76 530.22 618.68 712.92 813.51 920.74 1 033.96 1 153.82 1 281.73 1 418.00 1 562.30 1 714.81 1 876.24 1 057.31 1 075.83 1 122.73 1 156.57 1 211.36
  Total Manitoba Domestic Energy Sales 1 330.90 1 408.52 1 477.88 1 554.14 1 631.76 1 721.05 1 817.28 1 908.58 2 014.79 2 124.97 2 241.44 2 365.14 2 496.10 2 632.04 2 774.33 2 925.84 3 086.56 3 255.21 3 431.77 3 617.30 2 822.72 2 865.36 2 936.41 2 994.47 3 073.47

Extraprovincial Revenue:
Total Export Sales to Canada 28.32 20.90 19.59 22.29 24.36 25.57 26.12 26.98 25.04 24.36 24.69 26.46 26.13 26.73 39.12 54.40 54.82 55.80 58.60 60.07 60.97 61.86 62.68 65.13 68.52
Total Export Sales to USA 297.03 299.41 292.81 326.10 341.33 363.41 353.20 388.78 664.38 768.67 779.52 756.29 743.32 780.69 1 032.98 1 083.77 1 091.23 1 084.13 1 088.97 1 091.43 1 085.37 1 071.22 1 058.33 1 017.86 931.68
Other Non-Energy Related Revenues 14.47 7.43 2.90 2.98 3.06 3.12 3.18 3.23 3.29 3.35 3.41 3.47 3.53 3.60 3.66 3.73 3.80 3.86 3.93 4.00 4.08 4.15 4.22 4.30 4.38
Transmission Credits 17.16 16.74 18.16 18.67 19.19 19.53 19.88 20.24 20.61 20.98 21.35 21.74 22.13 22.53 22.93 23.35 23.77 24.19 24.63 25.07 25.52 25.98 26.45 26.93 27.41
  Total Extraprovincial Revenue 356.98 344.48 333.46 370.04 387.95 411.63 402.38 439.23 713.32 817.35 828.98 807.96 795.11 833.54 1 098.69 1 165.24 1 173.61 1 167.99 1 176.14 1 180.59 1 175.94 1 163.22 1 151.69 1 114.22 1 031.99

Water Rentals & Assessments:
MH Water Rentals 109.63 107.74 103.38 103.32 103.26 103.05 102.65 104.42 114.27 116.97 117.70 117.07 116.54 124.28 136.60 139.11 139.46 139.46 140.17 140.46 140.64 140.66 140.72 140.80 140.93
Assessments 4.74 5.24 5.73 5.93 6.14 6.30 6.46 6.63 6.80 6.97 7.15 7.33 7.52 7.72 7.91 8.12 8.33 8.54 8.76 8.99 9.22 9.39 9.57 9.75 9.94
Other Costs 2.67 2.81 2.84 2.87 2.90 2.93 2.96 2.99 3.03 3.06 3.09 3.12 3.16 3.19 3.23 3.26 3.30 3.34 3.38 3.41 3.45 3.49 3.53 3.58 3.62
  Total Water Rentals & Assessments 117.05 115.79 111.95 112.13 112.31 112.28 112.07 114.04 124.10 126.99 127.94 127.53 127.22 135.19 147.74 150.49 151.09 151.34 152.31 152.86 153.31 153.55 153.82 154.13 154.48

Fuel & Power Purchased:
MH Thermal Generation 6.79 5.67 17.94 21.66 23.30 25.36 26.48 25.33 20.24 22.63 23.08 23.43 26.41 24.00 24.46 24.49 25.77 26.34 26.34 27.43 28.05 28.65 29.43 29.75 30.87
Purchased Energy 82.33 105.96 97.62 104.36 108.68 113.77 117.05 118.84 137.29 150.53 156.13 163.91 173.56 137.70 141.13 157.27 164.23 171.22 176.59 184.73 192.57 200.53 210.07 209.82 191.07
Other Non-Energy related Costs 7.52 11.46 7.40 6.49 6.69 6.89 7.10 7.31 8.40 8.80 9.03 9.26 9.51 9.76 10.02 10.28 10.56 10.84 11.12 11.42 11.72 12.03 12.35 11.80 11.97
Transmission Charges 46.27 43.10 44.15 45.38 52.55 53.50 54.46 55.44 56.44 57.46 58.49 59.54 60.62 61.71 62.82 63.95 65.10 66.27 67.46 68.68 69.91 71.23 72.58 73.95 75.35
  Total Fuel & Power Purchased 142.91 166.20 167.10 177.89 191.23 199.52 205.09 206.92 222.38 239.41 246.73 256.15 270.09 233.16 238.43 255.98 265.65 274.66 281.51 292.25 302.26 312.45 324.42 325.33 309.25

AVERAGE UNIT REVENUE/COST ($/MW.h))

Manitoba Domestic Energy Sales @ Approved Rates 61.20$        60.94$        60.93$        61.00$        61.07$        61.04$        61.00$        61.05$        61.01$        60.98$        60.95$        60.94$        60.93$        60.92$        60.91$        60.89$        60.86$        60.84$        60.82$        60.79$        60.78$        60.73$        60.68$        60.63$        60.59$        
Additional Domestic Revenue -              2.13            4.62            7.22            9.92            12.72          15.62          18.66          21.79          25.05          28.43          31.95          35.61          39.41          43.37          47.47          51.72          56.15          60.74          65.51          36.40          36.51          37.56          38.15          39.41          
Total Manitoba Domestic Energy Sales @ meter 61.20          63.08          65.55          68.22          70.99          73.75          76.61          79.71          82.80          86.03          89.38          92.89          96.55          100.33        104.28        108.35        112.59        116.99        121.56        126.31        97.19          97.24          98.24          98.79          100.00        

Total Export Sales to Canada * 38.95$        28.32$        36.54$        41.79$        45.58$        48.11$        50.41$        53.01$        61.50$        63.93$        66.07$        69.28$        71.78$        73.73$        72.51$        74.42$        77.02$        79.88$        83.11$        85.99$        89.05$        92.34$        95.82$        99.57$        103.43$      
Total Export Sales to USA ** 30.83          33.37          40.56          47.13          50.15          53.44          55.95          59.69          72.54          78.50          81.05          82.96          85.35          81.05          84.00          85.45          87.75          89.81          91.87          94.09          96.17          98.16          100.15        100.97        99.67          
Total Export Sales * 31.36          32.61          40.25          46.72          49.78          53.02          55.49          59.16          72.04          77.93          80.46          82.38          84.78          80.77          83.50          84.82          87.15          89.25          91.35          93.61          95.75          97.81          99.88          100.88        99.93          

MH Hydraulic Generation (Water Rentals) 3.33$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          
MH Thermal Generation 79.89          67.55          51.46          56.52          61.11          64.97          68.89          76.52          89.50          92.67          95.96          99.37          102.39        108.58        112.68        116.96        120.93        125.11        129.35        133.79        138.31        143.07        147.46        152.58        157.33        
Purchased Energy *** 36.01          35.90          44.91          48.15          50.29          51.32          52.16          53.37          51.31          51.21          52.77          53.53          54.36          58.06          59.78          58.88          59.98          61.02          62.26          63.46          64.84          66.15          67.67          69.15          71.25          

*Excludes volumes associated with Lake St. Joseph Payback Revenue
**Includes Net Transmission Credits and Charges
*** Includes Assessments
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Development Plan
Development Plan Scenario:

ELECTRIC OPERATIONS
AVERAGE UNIT REVENUE/COST

For the year ended March 31

VOLUMES (in GW.h)
Demand:
Manitoba Domestic Energy Sales
            Domestic energy Losses
Firm & Opportunity Export Sales to Canada
Firm & Opportunity Export Sales to US
Export Transmission Losses
Total Demand Volumes:

Supply:
MH Hydraulic Generation
MH Thermal Generation
Purchased Energy
Total Supply Volumes:

REVENUE/COST (in milions of dollars)
Manitoba Domestic Energy Sales:
Manitoba Domestic Energy Sales @ Approved Rates
Additional General Consumers Revenue
  Total Manitoba Domestic Energy Sales

Extraprovincial Revenue:
Total Export Sales to Canada
Total Export Sales to USA
Other Non-Energy Related Revenues
Transmission Credits
  Total Extraprovincial Revenue

Water Rentals & Assessments:
MH Water Rentals
Assessments
Other Costs
  Total Water Rentals & Assessments

Fuel & Power Purchased:
MH Thermal Generation
Purchased Energy
Other Non-Energy related Costs
Transmission Charges
  Total Fuel & Power Purchased

AVERAGE UNIT REVENUE/COST ($/MW.h))

Manitoba Domestic Energy Sales @ Approved Rates
Additional Domestic Revenue
Total Manitoba Domestic Energy Sales @ meter

Total Export Sales to Canada *
Total Export Sales to USA **
Total Export Sales *

MH Hydraulic Generation (Water Rentals)
MH Thermal Generation
Purchased Energy *** 

*Excludes volumes associated with Lake St. Joseph Payback Revenue
**Includes Net Transmission Credits and Charges
*** Includes Assessments

K19 Sales C25 750 MW
Economics:Ref Rev:Ref Cap:Ref

2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062

31155 31575 31994 32413 32831 33249 33666 34083 34499 34915 35330 35330 35330 35330 35330 35330 35330 35330 35330 35330 35330 35330 35330 35330 35330
4047 4115 4183 4251 4296 4362 4428 4490 4543 4599 4668 4668 4668 4668 4668 4668 4668 4668 4668 4668 4668 4668 4668 4668 4668

745 732 719 704 670 647 630 616 576 557 538 538 538 538 538 538 538 538 538 538 538 538 538 538 538
8461 8100 7762 7611 7257 6974 6751 6630 6241 6027 5806 5806 5806 5806 5806 5806 5806 5806 5806 5806 5806 5806 5806 5806 5806

822 781 741 717 675 639 609 589 544 516 486 486 486 486 486 486 486 486 486 486 486 486 486 486 486
45231 45302 45400 45696 45728 45870 46084 46407 46403 46614 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828

42207 42207 42213 42360 42150 42149 42220 42355 42155 42148 42216 42216 42216 42216 42216 42216 42216 42216 42216 42216 42216 42216 42216 42216 42216
195 192 189 178 363 397 413 479 634 763 786 786 786 786 786 786 786 786 786 786 786 786 786 786 786

2829 2904 2998 3158 3215 3323 3451 3574 3613 3703 3826 3826 3826 3826 3826 3826 3826 3826 3826 3826 3826 3826 3826 3826 3826
45231 45302 45400 45696 45728 45870 46084 46407 46403 46614 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828 46828

1 886.26 1 910.46 1 934.65 1 958.83 1 983.01 2 007.21 2 031.39 2 055.58 2 079.77 2 103.95 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14 2 128.14
1 259.56 1 275.05 1 309.84 1 344.55 1 430.18 1 526.11 1 552.68 1 608.58 1 712.34 1 844.35 1 867.73 1 852.24 1 870.52 1 967.52 2 000.91 2 026.80 2 107.71 2 131.04 2 127.81 2 165.43 2 144.33 2 169.62 2 207.15 2 227.87 2 255.80
3 145.82 3 185.51 3 244.49 3 303.38 3 413.19 3 533.32 3 584.07 3 664.16 3 792.11 3 948.30 3 995.87 3 980.38 3 998.66 4 095.66 4 129.05 4 154.94 4 235.85 4 259.18 4 255.95 4 293.57 4 272.47 4 297.76 4 335.29 4 356.01 4 383.94

69.98 70.91 71.92 72.52 70.70 70.08 69.97 70.12 66.76 66.15 65.37 68.51 69.74 71.00 72.28 73.58 74.90 76.25 77.62 79.02 80.44 81.89 83.36 84.86 86.39
899.50 877.41 856.92 867.58 855.63 848.94 847.74 857.63 834.80 831.23 823.60 860.18 875.67 891.43 907.47 923.81 940.44 957.36 974.60 992.14 1 010.00 1 028.18 1 046.69 1 065.53 1 084.71

4.46 4.54 4.62 4.70 4.79 4.87 4.96 5.05 5.14 5.23 5.33 5.42 5.52 5.62 5.72 5.82 5.93 6.04 6.14 6.26 6.37 6.48 6.60 6.72 6.84
27.91 28.41 28.92 29.44 29.97 30.51 31.06 31.62 32.19 32.77 33.36 33.96 34.57 35.19 35.82 36.47 37.13 37.79 38.47 39.17 39.87 40.59 41.32 42.06 42.82

1 001.84 981.27 962.38 974.24 961.08 954.41 953.73 964.42 938.89 935.37 927.66 968.07 985.50 1 003.24 1 021.30 1 039.68 1 058.39 1 077.44 1 096.84 1 116.58 1 136.68 1 157.14 1 177.97 1 199.17 1 220.76

141.01 141.01 141.04 141.53 140.82 140.82 141.06 141.51 140.84 140.82 141.04 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90 140.90
10.12 10.32 10.51 10.71 10.91 11.12 11.33 11.54 11.76 11.98 12.21 12.42 12.64 12.87 13.10 13.33 13.57 13.82 14.07 14.32 14.58 14.84 15.11 15.38 15.66

3.66 3.71 3.75 3.80 3.84 3.89 3.94 3.99 4.03 4.09 4.14 9.37 12.07 14.82 17.63 20.48 23.39 26.34 29.35 32.42 35.54 38.71 41.95 45.24 48.59
154.80 155.03 155.29 156.03 155.58 155.83 156.32 157.03 156.63 156.88 157.39 162.68 165.61 168.59 171.63 174.71 177.86 181.06 184.32 187.64 191.01 194.45 197.95 201.52 205.14

31.62 32.17 32.75 31.86 58.90 66.52 71.39 83.76 110.89 136.81 145.48 135.62 138.06 140.55 143.08 145.65 148.27 150.94 153.66 156.43 159.24 162.11 165.03 168.00 171.02
196.44 207.16 229.24 249.51 256.78 271.41 289.67 310.01 317.41 333.24 354.94 347.18 353.43 359.79 366.26 372.86 379.57 386.40 393.36 400.44 407.64 414.98 422.45 430.06 437.80

12.31 12.66 13.02 13.39 13.77 14.16 14.56 14.96 15.38 15.81 16.25 16.56 16.87 17.19 17.51 17.85 18.18 18.53 18.88 19.23 19.60 19.97 20.34 20.73 21.12
76.77 78.22 79.69 81.20 82.73 84.29 85.88 87.51 89.16 90.84 92.56 94.14 95.84 97.56 99.32 101.10 102.92 104.78 106.66 108.58 110.54 112.53 114.55 116.61 118.71

317.13 330.21 354.70 375.96 412.18 436.39 461.50 496.24 532.83 576.70 609.23 593.50 604.19 615.09 626.17 637.46 648.95 660.65 672.56 684.68 697.02 709.58 722.38 735.40 748.65

60.54$        60.51$        60.47$        60.43$        60.40$        60.37$        60.34$        60.31$        60.29$      60.26$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      60.24$      
40.43          40.38          40.94          41.48          43.56          45.90          46.12          47.20          49.63        52.82        52.87        52.43        52.94        55.69        56.64        57.37        59.66        60.32        60.23        61.29        60.69        61.41        62.47        63.06        63.85        

100.97        100.89        101.41        101.92        103.96        106.27        106.46        107.51        109.92      113.08      113.10      112.66      113.18      115.93      116.87      117.60      119.89      120.56      120.46      121.53      120.93      121.65      122.71      123.30      124.09      

106.91$      110.62$      114.47$      118.23$      122.08$      126.03$      129.77$      133.48$      137.68$   142.00$   146.18$   153.20$   155.96$   158.77$   161.63$   164.54$   167.50$   170.51$   173.58$   176.71$   179.89$   183.12$   186.42$   189.78$   193.19$   
100.54        102.18        103.86        107.19        110.64        114.02        117.46        120.93        124.63      128.27      131.65      137.78      140.26      142.78      145.35      147.97      150.63      153.34      156.10      158.91      161.77      164.69      167.65      170.67      173.74      
100.99        102.80        104.65        108.01        111.48        114.91        118.37        121.85        125.57      129.26      132.69      138.88      141.38      143.93      146.52      149.15      151.84      154.57      157.35      160.19      163.07      166.00      168.99      172.03      175.13      

3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$          3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        3.34$        
162.51        167.89        173.35        179.36        162.30        167.40        172.66        174.86        174.83      179.30      184.99      172.45      175.55      178.71      181.93      185.20      188.54      191.93      195.38      198.90      202.48      206.13      209.84      213.61      217.46      

73.02          74.89          79.98          82.41          83.25          85.02          87.22          89.97          91.10        93.22        95.97        93.99        95.68        97.41        99.16        100.94      102.76      104.61      106.49      108.41      110.36      112.35      114.37      116.43      118.52      
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                                Needs For and Alternatives To  
                                                                                                           PUB / Elenchus-16 

 
 
REFERENCE: Elenchus report, page 25. 1 
 2 
PREAMBLE:  3 
 4 
a) QUESTION:  5 
Please advise whether in your view, Manitoba Hydro's assumption of a 100 GWh/yr PLIL level is realistic. 6 
 7 
RESPONSE: 8 
As discussed on page 23 of the Elenchus report the assumption of 100 GWh/per year is consistent with 9 
the growth trends seen in the last 20 years or so. Elenchus is of the opinion that past growth is not 10 
necessarily a good indicator of future growth. The cyclical nature of economics for growth and recession 11 
may need to be factored in. This customer group in general is highly capitalized and has a higher 12 
potential to invest in the emerging technologies that are expected to result in grid parity. Elenchus 13 
proposes that a high-medium-low scenario approach be considered for this customer group. 14 
 15 
b) QUESTION: 16 
If the answer to a) is no, would a 20-GWh/yr PLIL level be a more realistic projection to 2032 and 2062? 17 
If not, what amount would you suggest? 18 
 19 
RESPONSE: 20 
While 100 GWh/year appears to be potentially too high, 20 GWh/year may be potentially too low in the 21 
scheme of things. That is why Elenchus recommends using a high-medium-low scenario approach. 22 

 23 
See also the response to PUB/Elenchus-15. 24 
 25 
c) QUESTION: 26 
Please confirm that Manitoba Hydro's industry sector load forecasts for 2013/14, 2014/15, and 2015/16 27 
do not use a PLIL, but rather define specific industry sector load increases. 28 
 29 
RESPONSE: 30 
Confirmed. This is shown in Table 16 on page 21 of the 2013 Electric Load Forecast. 31 



                                Needs For and Alternatives To  
                                                                                                           PUB / Elenchus-17 

 
 
REFERENCE: Elenchus report, page 18. 1 
 2 
PREAMBLE:  3 
 4 
a) QUESTION:  5 
Please quantify the significance/impact on Manitoba Hydro's 20-year Mass Market load forecast of the 6 
change from using GDP to using population as the primary driving factor. 7 
 8 
RESPONSE: 9 
Elenchus is unable to quantify the significance/impact on Manitoba Hydro's 20-year Mass Market load 10 
forecast of the change from using GDP to using population as the primary driving factor. Elenchus does 11 
not have access to the data required to perform this calculation. 12 
 13 
b) QUESTION: 14 
Please confirm that Manitoba Hydro does not see Top Consumer load growth as impacting Mass Market 15 
load growth. Is that a valid assumption? 16 
 17 
RESPONSE: 18 
Elenchus is not aware of any way in which the Manitoba Hydro Top Consumer load growth forecast 19 
would impact the Mass Market load growth forecast. 20 



                                Needs For and Alternatives To  
                                                                                                           PUB / Elenchus-18 

 
 
REFERENCE: Elenchus report, pp. 30-31; 2013 Load Forecast. 1 
 2 
PREAMBLE:  3 
The Elenchus report states that "It is important to test the sensitivity of the load forecast to changes in 4 
the economic and demographic assumptions used to derive it, since these assumptions have a greater 5 
likelihood of changing the farther away from the present the forecast horizon is."  6 
 7 
It further states that "Manitoba Hydro also indicated that the alternative scenarios involved lower or  8 
higher population growth, housing formation rates, economic growth, oil and natural gas price 9 
increases, electric space heat saturation rates, business formation rates, business electricity usage,   10 
shutdowns/closures of existing large customers and probabilities of large electrical-intensive    industries 11 
locating in the province.” 12 
 13 
At page 44 of the 2013 Load Forecast, Manitoba Hydro provides its probabilistic points to a 99.99% 14 
confidence level. 15 
 16 
a) QUESTION:  17 
Please further explain how reliance on low, medium-low, medium-high, and high-growth scenarios 18 
would allow the determination of sensitivities regarding economic and demographic assumptions that 19 
cannot be captured by the probabilistic analysis. 20 
 21 
RESPONSE: 22 
Elenchus believes that consideration for the various scenarios allows for understanding of the 23 
quantification of economic impacts on the results and gives a broader scope of results that could drive 24 
investment decisions.  In particular, Elenchus recommends that the scenarios should be based on 25 
specific assumptions related to economic and population growth as well as market factors (e.g., major 26 
move to electric vehicles in the transportation market on the high side and grid parity on the low side) 27 
as a basis for defining the most extreme scenarios considered. 28 
 29 
b) QUESTION: 30 
Which of the variables reflected in the alternate scenarios previously used would Elenchus like to 31 
isolate? Can they be isolated? 32 
 33 
RESPONSE: 34 
Elenchus would suggest using the same scenarios as determined in earlier economic outlooks as being 35 
reasonable first step for defining the alternate scenarios. However, it is noted that those scenarios were 36 
used primarily for setting rates which implies that it was the short run forecasts that were most critical. 37 
Given the purpose of the NFAT, which is considering the sustainability of significant capital investments 38 
in the long run, the range of scenarios would need to be expanded to take into account the kinds of 39 
structural changes noted in the response to PUB/Elenchus-18 a). 40 



                                Needs For and Alternatives To  
                                                                                                           PUB / Elenchus-19 

 
 
REFERENCE: Elenchus Report, page 40. 1 
 2 
PREAMBLE:  3 
Manitoba Hydro's development scenarios all assume a linear ±400 GWh growth in domestic load until 4 
2047. After that, Manitoba Hydro assumes zero domestic load growth. 5 
 6 
a) QUESTION:  7 
Confirm that Manitoba Hydro's PDP and alternative scenarios all assume zero domestic load growth 8 
after 2047, with domestic load remaining at a constant 35,330 GWh from 2048 to 2062, and export sales 9 
remaining at a constant 5,806 GWh. 10 
 11 
RESPONSE: 12 
Elenchus would confirm that Appendix 11.3, p. 271 and 272 referenced in PUB/Elenchus 15 does assume 13 
zero domestic load growth after 2047, with domestic load remaining at a constant 35,330 GWh from 14 
2048 to 2062, and export sales remaining at a constant 5,806 GWh. 15 
 16 
b) QUESTION: 17 
How would Manitoba Hydro achieve such a situation? 18 
 19 
RESPONSE: 20 
Elenchus is not able to advise how Manitoba Hydro would achieve such a situation. 21 
 22 
c) QUESTION: 23 
Did this approach result in higher export revenues for the PDP compared to all other scenarios? 24 
 25 
RESPONSE: 26 
Elenchus is not in the position to determine if this approach results in higher export revenues for the 27 
PDP compared to all other scenarios. 28 



                                Needs For and Alternatives To  
                                                                                                           PUB / Elenchus-20 

 
 
REFERENCE: Elenchus Report, page 14; Manitoba Hydro Brochures (2005-2013); Attached charts. 1 
 2 
PREAMBLE:  3 
Manitoba Hydro owns both electric and gas utilities in Manitoba. This may influence customer choices 4 
with respect to their source of space heating. 5 
 6 
a) QUESTION:  7 

Does Elenchus agree with Manitoba Hydro's statement that "the differential in fuel prices does not 8 
appear to be the primary factor influencing homebuilders to install electric or natural as heat"? 9 
 10 
RESPONSE: 11 
Elenchus can neither agree with Manitoba Hydro's statement that "the differential in fuel prices does 12 
not appear to be the primary factor influencing homebuilders to install electric or natural as heat." 13 

 14 
It should be noted, however, that in other jurisdictions where the natural gas utilities compete with 15 
electric utilities for customers, any cost advantage for natural gas is aggressively exploited to attract 16 
customers and expand the natural gas infrastructure.  One of the common strategies is to work closely 17 
with homebuilders and to promote gas space heating as an attractive feature for new homes. This 18 
competition for customers results in consumer benefits. It appears that Manitoba Hydro is less 19 
motivated to promote natural gas than the natural gas utilities in other jurisdictions. 20 
 21 
b) QUESTION: 22 
Confirm that since 2009, prices for natural gas and electricity have diverged substantially, so that in 2013 23 
natural gas home heating costs at $600/yr compare with $1,200/yr for electric home heating costs. How 24 
reasonable is MH's electric heat growth rate assumption in these circumstances. 25 
 26 
RESPONSE: 27 
As discussed on page 14 of our report Elenchus believes that prices for natural gas and electricity have 28 
diverged substantially. Please reference PUB/Elenchus 9 for discussion on switch-away.  29 
 30 
REFERENCE: Attached charts. 31 
 32 
PREAMBLE:  33 
Manitoba Hydro owns both electric and gas utilities in Manitoba. This may influence customer choices 34 
with respect to their source of space heating. 35 
 36 
c) QUESTION: 37 

Is this differential as publicly portrayed by MH's brochures likely to move more customers to natural 38 
gas? Is there response lag? 39 
 40 
RESPONSE: 41 
Elenchus observes that in other jurisdictions the cost advantage of natural gas does not result in 42 
significant fuel switching in the absence of marketing campaigns target at infill customers and unserved 43 
communities where system expansion is economically feasible. In addition, homebuilders find it cheaper 44 
to install electric heating than natural gas; hence, marketing of the benefits of natural gas to both 45 
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homebuilders and potential home buyers is needed to penetrate the new home market even in areas 1 
where natural gas is available. 2 
 3 
QUESTION: 4 
Is the projected annual space heating cost as visualized in the attached chart consistent with the 5 
continuing trend toward electrical heat portrayed in Manitoba Hydro's 2013 Load Forecast? 6 

 7 
RESPONSE: 8 
It is probably consistent in the absence of effective marketing efforts to encourage the adoption of 9 
natural gas for space and water heating. 10 
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REFERENCE: Executive Summary Page 1, Lines 11-14 Pages 42 & 43. 1 
 2 
PREAMBLE:  3 
One type of uncertainty associated with Manitoba Hydro's forecast over the long run is the possibility of 4 
significant unanticipated changes in the demographic and/or economic trends that are currently 5 
expected based on historical trends. This type of risk is addressed by Manitoba Hydro using sensitivity 6 
analysis. 7 
 8 
a) QUESTION:  9 
Please elaborate and explain the sensitivity analysis undertaken by Manitoba Hydro which addresses 10 
unanticipated changes in demographic or economic trends on the load forecast. Reconcile with 11 
Elenchus' concluding comments on page 42, Line 27, which state that the analysis undertaken by 12 
Manitoba Hydro in the NFAT does not test these assumptions. 13 
 14 
RESPONSE: 15 
To clarify, the point being made by Elenchus is that “This type of risk is addressed by Manitoba Hydro 16 
using [its generic] sensitivity analysis.”  These risks are not specifically quantified in determining the 17 
range of sensitivities to consider. Hence, the assumptions are not explicitly tested, although it is 18 
assumed that Manitoba Hydro’s sensitivity analysis is intended to implicitly accommodate all risk 19 
factors. As noted elsewhere, Elenchus does not consider the sensitivity analysis to be an appropriate 20 
approach to testing these assumptions. 21 
 22 
b) QUESTION: 23 
Please file a copy of the referenced sensitivity analysis. 24 
 25 
RESPONSE: 26 
Elenchus was referring to the sensitivity analysis provided by Manitoba Hydro’s “quilt”. 27 
 28 
c) QUESTION: 29 
Please provide a summary table detailing each of the specific concerns with the current load forecast 30 
methodology and indicate directionally the impact on the load forecast used in the NFAT analysis. Please 31 
indicate whether any of the further analysis should be undertaken before proceeding with development 32 
plans. 33 
 34 
RESPONSE: 35 
See Table below. 36 
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Elenchus Suggestion Impact on Load Forecast Need for further 
analysis 

1. Alternative economic and 
population scenarios 

MH is using a simplistic residential growth 
model as the main driver for both 
residential and GS Mass Market 
projections. This is of concern as it has the 
potential to overstate sector growth. 

Updating the 
residential 
survey would 
assist in 
addressing this 
concern. 

2. Financial risk related to 
potential market 
transformation 

Elenchus believes that some high level 
consideration should be addressed in the 
forecast document identifying the potential 
of upside and downside risks. Grid parity, 
impact of political interference (i.e. carbon 
pricing, the economics of natural gas 
heating), economic recession cycles, 
natural resource exploration activity, etc. 

Should be 
addressed on 
high level. 

3. Additional transparency 
about choice of models and 
model accuracy 

Elenchus has noted that pre-2008 models 
and methods have been summarily 
dismissed without transparency and 
therefore should be discussed in the report 
for clarity. 

Not a burning 
issue. 

4. Updated Residential Survey As this is the major driver for overall 
growth and the survey is relied both 
Residential and GS Mass Market, Elenchus 
is of the opinion that the current survey is 
outdated and open to contest. 

More than 
anything else 
this should be 
completed.  

5. Alternate model for 
projecting Residential 
customers 

Given the weight this result carries to the 
final forecast this should be reviewed. 

Goes in line 
with completing 
the residential 
survey. 

6. Alternative model for GS 
Mass Market forecast 

Elenchus believes that reliance on 
residential growth to project the growth in 
this sector appears reasonable but may 
over project growth potential. 

As this group is 
of good size a 
complementary 
survey could be 
completed at 
the same time. 

7. Alternative economic 
growth scenarios for Top 
consumers. 

Elenchus believes 100 GWh/year as a 
growth value is too simplistic for this large 
use group. 

Not a burning 
issue. 

8. Longer time series to 
estimate weather sensitivity 

Statistically two years does not allow for 
reliable results. Elenchus suggests that a 
longer time period would temper some 
volatility in the results. 

Not a burning 
issue. 
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REFERENCE: Elenchus Report Page 42. 1 
 2 
PREAMBLE:  3 
Elenchus states that "In summary, it is our view that the NFAT process would be enhanced if Manitoba 4 
Hydro prepared a more thorough Electric Load Forecast with alternative economic and weather 5 
scenarios. A more thorough description of the forecasting methodology with full documentation of 6 
processes and any methodological changes, as well as within sample forecast accuracy would also allow 7 
for a more thorough assessment of the forecast reasonableness. A description of potential assumptions 8 
around the economic factors affecting Top Consumers and a range of scenarios would also allow 9 
stakeholders to more appropriately assess the risks around the forecast for that sector. Ideally, in 10 
addition to the five scenarios suggested above (and used until 2009 by Manitoba Hydro), scenarios that 11 
demonstrate the impact of selected market transformation scenarios, such as grid parity for small scale 12 
generation, would impact on future loads." 13 
 14 
QUESTION:  15 
Please indicate to what extent the limitations indicated would have an impact on the 78 year Net 16 
Present Value Analysis. 17 
 18 
RESPONSE: 19 
Commenting on the quantitative impact on the Net Present Value Analysis is beyond the scope of our 20 
engagement. At a non-quantitative level, Elenchus would note that to the extent that the net revenue 21 
earned on incremental exports is above, equal to, or below the domestic revenue for that power, any 22 
negative variances in the forecast (i.e., actual below forecast hence increased exports) will result in 23 
higher, equal, or below projected NPVs, all else being equal. Conversely, to the extent that the net 24 
revenue earned on incremental exports is above, equal to, or below the domestic revenue for that 25 
power, any positive variances in the forecast (i.e., actual above forecast hence reduced exports) will 26 
result in lower, equal, or higher than projected NPVs, all else being equal. 27 
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REFERENCE: Elenchus Report Page 42. 1 
 2 
PREAMBLE:  3 
Elenchus states that "Grid parity implies that it is only a matter of time until grid power will face price 4 
competition. Once built, high-capital-cost, low-operating-cost technologies such as large-scale hydro 5 
generation which the associated extensive transmission and distribution networks may always be able 6 
to under-price the alternatives, but that ability to compete does not ensure full recovery of sunk costs. 7 
The implication is that if forecast demand can only be realized by setting a price below fully embedded 8 
cost, Manitoba Hydro may not be able to recover all of the sunken capital costs associated with major 9 
projects such as Keeyask and Conawapa. It is our view therefore that it would be prudent to take into 10 
account the ability of Manitoba Hydro and/or the Province to absorb any resulting cost recovery 11 
shortfall in assessing the prudence of the Preferred Plan." 12 
 13 
a) QUESTION:  14 

Please explain the ramifications to MH and to its ratepayers under grid parity in the domestic and export 15 
markets and comment on the certainty of such an outcome over the time frames used in the economic 16 
and financial analysis.  17 
 18 
RESPONSE: 19 
Elenchus believes that there is a strong potential for grid parity to be realized globally in the next 20 
decade. Technology advances are discussed openly over the internet allowing consumers to keep 21 
knowledgeable of approaching opportunities. We have been witness to how new technology enters our 22 
markets. One case-in-point is flat screen television sets. When introduced it was hugely expensive and a 23 
rarity to own, today they are in most homes and retailers are practically giving them away. 24 

 25 
The nearest example we have for electricity might be telecommunications. With the introduction of 26 
competition options and deregulated the telecomm wires business was undermined.  The CRTC 27 
approved the accelerated write-off of copper to reflect the comparatively short economics of existing 28 
copper as compared to its physical life.  29 

 30 
Globally electricity generation and distribution is gaining consumer attention. Rising fuels costs, 31 
decaying infrastructure, demand for green energy solutions, carbon emission abatement laws; etc. are 32 
adding to the consumer price at the same time as global price competition is leading to declines in the 33 
cost of off-grid solutions. Like telecommunications, the day can be envisioned when the capital 34 
investment in grid generation, transmission and distribution infrastructure may have to be recovered 35 
through accelerated deprecation (higher rates), if feasible, or through write-offs if higher rates are not 36 
feasible. The potential risk for both the remaining captive domestic customers (as long as they are 37 
captive) and for taxpayers who guarantee the debt of Manitoba Hydro merits consideration before 38 
committing capital that is economic only if its economic life is comparable to its physical life. 39 
 40 
b) QUESTION: 41 
Please explain how MH should incorporate in its NFAT analysis the ability of Manitoba Hydro/ and or the 42 
Province to absorb a cost recovery shortfall and indicate whether such information is required in the 43 
Economic and Financial Analysis to make recommendations on the preferred development plan. 44 
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RESPONSE: 1 
Elenchus recommends a scenario based load forecast that explicitly recognizes the extremes of potential 2 
structural changes in the electricity market, including grid parity. Presumably, if this recommendation, 3 
which is within the scope of Elenchus’ mandate were adopted, it could be complemented with 4 
consistent assumptions about export prices and any other factors that would be impacted by the 5 
changes considered in the scenarios.  For example, grid parity would affect the value of grid power in 6 
export markets since the marginal cost of grid generation could be expected to be dramatically lower in 7 
a scenario with significant continental oversupply. While Manitoba Hydro, with the benefit of low 8 
marginal cost hydro generation would almost certainly be able to export its surplus at the prevailing 9 
market price, that price could be significantly below the price required for full cost recovery. 10 
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REFERENCE: Elenchus Report Page 43, recommendation 2. 1 
 2 
PREAMBLE:  3 
On page 41 Elenchus states "Given the time frame of the NFAT analysis, it is our view that it is more 4 
reasonable to anticipate that there will be significant structural changes that could result in dramatically 5 
different domestic demand (and presumably export prices) in the coming decades." 6 
 7 
a) QUESTION:  8 
Please elaborate on how the financial risks related to market transformation should be incorporated in 9 
the economic and financial analysis and whether it could materially impact the results of the 78 year 10 
NPV analysis and 50 year financial analysis. 11 
 12 
RESPONSE: 13 
Please see the response to PUB /Elenchus 24. 14 
 15 
b) QUESTION: 16 
Please comment on the appropriateness of using a 35 year linear projection of load growth in the 17 
economic (78 years) and financial (50 years) analysis. 18 
 19 
RESPONSE: 20 
Elenchus is of the opinion that using a 35 year linear projection of load growth in the economic (78 21 
years) and financial (50 years) analysis is reasonably appropriate as a base case. It is the only forecast 22 
that is not dependent on assumptions about major structural changes that are inherently unpredictable 23 
(e.g., technological evolution). 24 
 25 
It is not appropriate to ignore the potential risks since they can be assessed through scenario analysis 26 
that explicitly quantifies hypothetical scenarios such as a wholesale conversion to electric vehicles on 27 
the one hand and grid parity on the other. 28 
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REFERENCE: Elenchus Report Page 41, Line 1. 1 
 2 
PREAMBLE:  3 
Elenchus states that the load forecasting methodology is reasonable assuming there are no significant 4 
structural changes to the demand drivers that underpin the forecasting methodology. However, given 5 
the time frame of the NFAT analysis, it can be expected that there may be significant structural changes 6 
that could result in dramatically different domestic demand in the coming decades.  7 
 8 
QUESTION:  9 
In light of your observations on the load forecasting methodology not incorporating recognition of 10 
future structural market change, is the current load forecast information used in the NFAT analysis 11 
reasonable for the purposes of evaluating the economic and financial implication of the 15 Plans.  12 
Please explain. 13 
 14 
RESPONSE: 15 
In light of our observations on the load forecasting methodology not incorporating recognition of future 16 
structural market change, Elenchus has stated that the current load forecast information used in the 17 
NFAT analysis is reasonable for the purposes of base case scenario for evaluating the economic and 18 
financial implication of the 15 Plans, subject to the specific identified concerns with the current load 19 
forecasting methodology. In particular, Elenchus has a strong concern with use of the 2009 Residential 20 
Survey and would recommend that it be updated as it is a major driver for load growth in the residential 21 
and GS Mass Market projections. Elenchus emphasises that the change in natural gas costs may have 22 
influenced space heating fuel choice over time since 2009 there may be undue reliance on the 23 
projection of electric heat customers. 24 

 25 
For purposes of the NFAT, recognition of potential future structural changes in the market can best be 26 
addressed by developing alternate load forecast scenarios that are based on those potential structural 27 
changes. 28 
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REFERENCE: Elenchus report, page 6, page 14. 1 
 2 
PREAMBLE:  3 
Elenchus recommends that Manitoba Hydro consider the incorporation of DSM into Integrated Resource 4 
Planning (IRP). 5 
 6 
QUESTION:  7 
Is Elenchus aware whether any other Canadian utilities are currently considering DSM to be part of their 8 
Integrated Resource Plans? 9 
 10 
RESPONSE: 11 
Elenchus is aware that two Canadian utilities are conducting IRPs; BC Hydro, and Nova Scotia Power Inc. 12 
(NS Power). Elenchus makes a distinction between DSM and IRP as ways to incorporate energy efficiency 13 
into system plans. DSM programs, such as those of MH, aim to deliver certain amounts of “savings” 14 
which may then be used to defer supply. IRP is a process of evaluating energy efficiency and supply on 15 
the same basis with the choice of the future mix of supply and energy efficiency measures determined 16 
by least cost, as defined by the applicable legislation (i.e. the extent to which non-monetary costs are 17 
included). Elenchus’ understanding is that BC Hydro’s IRP is an IRP of this kind. The Terms of Reference 18 
are not yet available for NS Power.  19 
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REFERENCE: Elenchus report, page 18. 1 
 2 
PREAMBLE:  3 
Elenchus finds no meaningful correlation between DSM savings and electricity prices. 4 
 5 
QUESTION:  6 
If possible, please reconcile this situation with Elenchus' comments on the effects of possible future grid 7 
parity in its Load Forecasting report. Why would grid parity of self-generation result in decreased 8 
demand, but the equivalent of grid parity for DSM (i.e., increased cost-effectiveness compared to grid 9 
power) not yield a similar result? 10 
 11 
RESPONSE: 12 
This statement is in the specific context of evaluating the argument of the expert witness for the 13 
Consumers’ Association of Canada (CAC) (“Dunsky”) that as MH’s rates increase there will be more 14 
uptake of DSM. As a general proposition Elenchus has no argument against the concept that DSM 15 
savings should increase as the price of electricity increases. This is straightforward economics. DSM is a 16 
substitute for electricity consumption and the demand for substitutes usually increases when relative 17 
prices change to favour the substitute. However, the empirical observation of such effects is not so 18 
straightforward. There are invariably other factors that change along with relative prices; i.e., broadly, 19 
tastes, technology and income. Both Dunsky’s own evidence and Elenchus’ extension of that evidence 20 
suggest that, notwithstanding the theoretical likelihood of a positive correlation of DSM savings and 21 
electricity process, this effect is not observed empirically. 22 
 23 
This is important because the main point Elenchus makes is that not only are the uncertainties 24 
associated with how much future capacity needs may be reduced by DSM but also the range of the 25 
uncertainty is not well understood. The size as well as the direction of the induced change in load is 26 
crucial for system planning purposes. 27 
 28 
The comparison with self-generation is also directly relevant to Elenchus’ argument. As DSM measures 29 
reach parity with grid prices they may be expected to appeal more to consumers but the extent to which 30 
price effects will influence behaviour, in addition to non-price activities, is the key issue. Elenchus argues 31 
for explicit modelling of these uncertainties. In order to calculate the impacts of self-generation on 32 
needed grid capacity, estimates would be needed of the probable output levels of the self-generation. 33 
This would be based on actual experience not nameplate capacity ratings and assumptions. DSM should 34 
be treated in the same way. 35 
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REFERENCE: Elenchus report, page 18. 1 
 2 
PREAMBLE:  3 
Elenchus concludes that "the incorporation of explicit sensitivity analysis of how much dependable DSM 4 
may be assumed is of value." In Table 6 of its report, Elenchus illustrates DSM savings with known 5 
capacity as compared to DSM savings with known energy. 6 
 7 
a) QUESTION:  8 
Which current Manitoba Hydro DSM programs, if any, would Elenchus consider to result in dependable 9 
DSM?  10 
 11 
RESPONSE: 12 
Elenchus’ point is about the statistical nature of DSM savings estimates; no individual program is more 13 
or less dependable than any other from the point of view of ensuring enough system capacity to meet 14 
future loads. It is the ensemble of all programs that determines the appropriate amount of capacity 15 
deferrals. The contribution of each individual program has an uncertainty range; the range includes 16 
positive and negative values (i.e. DSM savings could be more or less than the point estimate for each 17 
measure included in MH’s projections based on its Power Smart Plan). While averaged over all 18 
measures, it may be expected that the total contribution of all DSM programs will be the sum of all of 19 
the point estimates. This is not appropriate for system planning. There is an asymmetry between over-20 
achievement and under-achievement. Capacity not built on the expectation of DSM savings cannot be 21 
used. It is therefore important to have a good understanding of the degree of uncertainty of all 22 
programs on the downside. 23 
 24 
b) QUESTION: 25 
In Elenchus’ view, what, if any, are the limitations of the ENERNOC DSM potential study if no distinction 26 
is drawn between dependable and non-dependable DSM? How does this affect Elenchus' 27 
recommendation to use DSM in an IRP context? 28 
 29 
RESPONSE: 30 
See also the previous answer. If all DSM programs are assumed to be 100% dependable, the limitations 31 
of the ENERNOC study are: (1) there is a range of uncertainty associated with the tertiary energy 32 
consumption values estimated by ENERNOC that stems from the unobservable nature of DSM savings 33 
and ENERNOC does not provide an estimate of this range (collectively these values represent technical 34 
potential); and (2) there is likewise a range of uncertainty associated with estimates of market and 35 
actual potential that arises from the extremely large set of factors that affect these values. Taken 36 
together, they result in an uncertainty in the DSM savings estimates that is not explicit. 37 
 38 
IRP differs fundamentally from DSM. DSM puts MH in the position of selling both electricity and its 39 
substitute – DSM. IRP treats DSM as another source of supply and evaluates DSM measures on the same 40 
basis as supply. There is, therefore, no equivalent in IRP to estimating market potential: comparisons are 41 
made on the basis of least cost to the utility. For greater clarity, assessments of market potential assume 42 
that consumers behave like system planners in choosing among the energy efficiency implications of 43 
their purchases; i.e. they choose the least-cost energy option. Unlike system planners, consumers in 44 
general do not have accurate assessments of such costs and their purchases (of such items as 45 
dishwashers, TVs etc.) are subject to other considerations, which economists generally refer to as 46 
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`tastes`, e.g. the visual appeal of the dishwasher. There remains the problem of uncertain technical 1 
potential. Elenchus recommends that this be addressed in a manner analogous to intermittent 2 
generation and by carrying out retrospective studies that would provide more accurate estimates of 3 
tertiary electricity use by end-use category. 4 
 5 
c) QUESTION:  6 
Can Elenchus offer any examples in which DSM was backstopped by a capacity resource, e.g., an SCCT 7 
facility, to allow DSM to be used in an IRP? 8 
 9 
RESPONSE: 10 
Elenchus knows of no examples. 11 
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REFERENCE: Elenchus report, page 30. 1 
 2 
PREAMBLE:  3 
One of the advantages of Keeyask and Conawapa compared to fossil fuel generation is avoided CO2 4 
emissions.  5 
 6 
a) QUESTION:  7 
Please explain your reasoning as to why Elenchus suggests that the PUB should consider making it a 8 
precondition for setting a Conawapa in-service date, but not Keeyask, to prepare a comprehensive 9 
ecological footprint analysis with respect to all options? 10 
 11 
RESPONSE: 12 
Elenchus’ understanding is that there is no leeway to defer the Keeyask decision but there is for 13 
Conawapa. For Conawapa, there appears to be time to fill the gap in the current analysis with regard to 14 
an assessment of the life-cycle environmental impacts of MH`s Power Smart plan on a commensurable 15 
basis as the assessment of Conawapa (and other supply alternatives).  This could be conducted as a case 16 
before the Manitoba Clean Environment Commission (CEC). Alternatively, MH may have the time to 17 
prepare a full IRP in advance of seeking approval for a firm Conawapa ISD before the PUB. In either case, 18 
a full and commensurable assessment of all alternatives is the only way to evaluate all alternatives on an 19 
equal basis. EF is only one way to do this; other equivalent methods are also appropriate. 20 
 21 
b) QUESTION: 22 
Does Elenchus' recommendation change based on the fact that each of the two projects must be subject 23 
to an environmental assessment prior to obtaining approval, with Keeyask currently undergoing the EA 24 
process before the Clean Environment Commission? 25 
 26 
RESPONSE: 27 
Elenchus does not recommend an EF analysis of Keeyask. However, Elenchus has reviewed the Keeyask 28 
Impact Statement and notes that there is no consideration of the life-cycle environmental impacts of 29 
MH’s Power Smart plan. If the CEC’s Terms of Reference for Conawapa were to include an assessment of 30 
the life-cycle environmental impacts of MH’s Power Smart plan as well as of the Conawapa project, then 31 
this would be consistent with Elenchus` suggestion. 32 
 33 
c) QUESTION:  34 
 35 
Does Elenchus accept that a decision to proceed with both Keeyask and Conawapa, as per the preferred 36 
development plan, would likely be made prior to the above footprint analysis? 37 
 38 
RESPONSE: 39 
Elenchus does not recommend an EF analysis of Keeyask. With regard to Conawapa, Elenchus` 40 
suggestion stands.  41 
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REFERENCE: Elenchus report, page 2. 1 
 2 
PREAMBLE:  3 
Footnote 4 states that "While this report does not purport to be a thoroughgoing analysis and critique of 4 
DSM EM &V reference is made to this literature. However, no protocols or methodological guidelines 5 
can change the central theoretical issue, which is that DSM savings estimates are in principle not 6 
falsifiable. It is important to understand the logical consequences of this shortcoming and we also 7 
provide some empirical heuristics for dealing with the irreducible uncertainties of DSM in the context of 8 
system requirements for very high reliability of supply down to a few seconds (i.e. Automated 9 
Generation Control (AGC))." 10 
 11 
QUESTION:  12 
Please elaborate on the conclusions in Footnote 4 for greater clarity. 13 
 14 
RESPONSE: 15 
The central flaw of DSM is that savings are unobservable in principle. We cannot observe the load that 16 
would have happened, only the load that did occur. Instead, EM&V protocols have been established to 17 
estimate savings against an assumed “baseline”. I.e., what is unobservable is converted into a pseudo-18 
observable by assumption. There are two elements to the baseline: the tertiary energy consumption of 19 
the electrical device or process, or devices or processes; and, behavioural assumptions about the use of 20 
the device, devices, process or processes, including consumer reactions to market prices and competing 21 
technologies. Without independent estimates of tertiary usage and of the relationship of behaviour and 22 
the use of devices and processes (i.e. independent of the estimates used by MH) it is not possible to test 23 
the assumption that the baseline is a reasonable proxy for the unobserved consumption that did not 24 
occur. Given this uncertainty and the need of electricity systems for the exact balance of load and 25 
generation at all times, Elenchus suggests a heuristic of assigning probabilities to different levels of 26 
actual realisable DSM at future time in a manner equivalent to the way system operators have learned 27 
in recent years to treat intermittent generation. 28 
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REFERENCE: Elenchus report, page 4. 1 
 2 
PREAMBLE:  3 
Some of the difficulties of integrating DSM in IRP are pointed out and the opinion given that, based only 4 
on early work on dependability of renewables integration, it may be possible to adequately incorporate 5 
DSM in IRP. 6 
 7 
QUESTION:  8 
What is the rationale for recommending the adoption of IRP with DSM dependability with respect to 9 
Conawapa, as opposed to the generic adoption as of right now? 10 
 11 
RESPONSE: 12 
Elenchus is of the view that MH should move to IRP “right now” and understands from MH staff that it is 13 
the intention to move back to IRP. The suggestion to institute IRP in advance of a commitment to an ISD 14 
for Conawapa is based on an understanding that the determination of the ISD for Conawapa is not 15 
imminent and still a matter for discussion.  16 
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REFERENCE: Elenchus report, page 10. 1 
 2 
PREAMBLE:  3 
Elenchus states that "The decisive consideration in this regard is the question as to whether or not 4 
Keeyask or Conawapa should be deferred on the basis of assumed capacity reductions from this 5 
program. Elenchus’ understanding is that such a deferral would run counter to the intent of the program 6 
which is to obtain greater value from the additional capacity represented by Keeyask and Conawapa by 7 
making energy available for export during times of low water levels. This value presumes the existence 8 
of generating capacity. True DSM presumes the opposite; that deferred capacity adds value to MH (since 9 
the resulting total resource cost to MH’s consumers is less)." 10 
 11 
QUESTION:  12 
Please explain the fundamental economic difference between load reduction incentives that defer the 13 
need for new supply capacity and those that extend the time existing capacity is adequate to meet 14 
needs when in both cases the incentive is based on the export price of electric energy as part of the 15 
marginal cost. 16 
 17 
RESPONSE: 18 
The context for this statement is a discussion of the Curtailable Rates (CR) program, not as a general 19 
economic proposition, fundamental or otherwise. If solely as a result of the CR program Keeyask were 20 
deferred for a year, then for a year MH could not use Keeyask to generate export revenues. Since the CR 21 
program is designed to increase export revenues this would run counter to the intent of that program. 22 
The “load reduction” incentive in the CR program is a lower cost to the consumer, not the export price. 23 
MH has an incentive to offer the CR program because it can reduce overall costs to its domestic 24 
consumers by earning more in extra export revenues than it expects to give up in reduced revenues 25 
from participating CR customers.  26 
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REFERENCE: Elenchus report, page 15. 1 
 2 
PREAMBLE:  3 
Elenchus states that "Where the relevant data is kept by a government department or agency (e.g. 4 
housing stock characteristics) MH would not likely confront data confidentiality issues that may apply to 5 
private companies." 6 
 7 
QUESTION:  8 
What is the basis for stating that MH would have less difficulty with accessing government data 9 
protected by privacy laws than would a private company? 10 
 11 
RESPONSE: 12 
This is best answered by a specific example. In the 1980s an Elenchus Associate was a principal 13 
investigator in an Ontario Ministry of Energy study of natural gas consumption in Toronto homes. In 14 
order to carry out the study, street address data on natural gas consumption was obtained from 15 
Consumers Gas (now Enbridge) and on housing characteristics from the City of Toronto. While this was 16 
prior to the current privacy regime in Ontario, privacy was respected because the identity of the 17 
occupants of the street addresses was unknown to the investigators. The City of Toronto provided the 18 
necessary data on the direction of the Ministry of Municipal Affairs and Housing. Perhaps the City would 19 
have provided the data to a private company; we cannot know. If this scenario is not a likely one for 20 
present-day Manitoba then this would not be an advantage of having MH carry out a similar study. 21 
Neither would it represent a disadvantage. 22 
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REFERENCE: Elenchus report, page 17. 1 
 2 
PREAMBLE:  3 
Elenchus states that, "As an illustration of this economic controversy, consider Canada. Between 1999 4 
and 2012 the average annual decline in the real electricity intensity (kWh per $GDP) of the Canadian 5 
economy was 1.4%.The average increase in energy efficiency savings, in terms of avoided capacity, for 6 
DSM participants for the period 2002 to 2012 estimated by MH is 9.8%. If Manitoba DSM capacity 7 
reductions had occurred at the average Canadian rate of decrease in electricity use intensity the 8 
contribution of DSM would be about 30MW by 2012 (not including the Curtailable Rates program). If 9 
this amount increased at the annual average DSM savings rate of 1.8% projected by MH to 2028 (from 10 
2012) there would be a 300MW less DSM capacity reduction (i.e. 300MW would have to be made up by 11 
supply) in 2028." 12 
 13 
QUESTION:  14 
Please clarify whether this discussion is intended to indicate the difference between alternative 15 
approaches to estimating DSM potential or that in MH’s application over-estimates DSM potential by 16 
300 MW in 2028. 17 
 18 
RESPONSE: 19 
The discussion is intended to indicate the former. 20 
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REFERENCE: Elenchus report, pages 20-21. 1 
 2 
PREAMBLE:  3 
Elenchus states that "In the forecast period (from 2013) the DSM LF is less than the system LF by an 4 
average of 16%. This is an indication that DSM estimates are not fully consistent with projected load. 5 
The difference 11 between system and DSM load factors leads to an ambiguity; we may either assume 6 
that the capacity reduction is accurate or that the energy reduction is accurate." 7 
 8 
a) QUESTION:  9 
Could the lower LF for DSM compared to system be due to some DSM programs that time-shift load 10 
(and therefore might be more consistent with load forecast and not result from different LF of 11 
participating and non-participating customers)? 12 
 13 
RESPONSE: 14 
Yes, the lower LF for DSM must, in fact, be due to the aggregate DSM programs time-shifting more load 15 
to peak hours. This is somewhat counterintuitive in and of itself. As a general rule, DSM programs in 16 
aggregate seek to shift load from peak to off-peak hours, as well as reduce consumption in some cases. 17 
Elenchus puts forward the LF comparison as a diagnostic indicator that the bottom-up DSM savings 18 
forecasts do not mesh coherently with the top-down stress testing carried out by MH. This does not 19 
purport to be a quantitative method but points to the possibility that there are internal inconsistencies 20 
in the DSM savings forecasts. This is why Elenchus conducted a different stress test which explores the 21 
possibility that all of the error in estimating DSM savings derives from an error in capacity, i.e. that the 22 
savings occur more off-peak than on-peak leading to smaller dependable capacity deferrals. 23 
 24 
b) QUESTION: 25 
Is the effect of the Load Curtailment (sic) and Surplus Energy (SE) programs included in the calculation of 26 
system LF (to which the DSM LF is being compared)? 27 
 28 
RESPONSE: 29 
Elenchus’ understanding is that MH includes the Curtailable Rates in its projections for DSM savings, but 30 
the SE is not. Elenchus’ stress-testing includes neither.  31 
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REFERENCE: Elenchus report, page 16, page 32. 1 
 2 
PREAMBLE:  3 
Elenchus states that "In systems that have significant levels of intermittent generating capacity (which is 4 
not the case for MH), operators may make provision for backing up such generation. In Elenchus’ view 5 
this would be a prudent practice with regard to DSM resources. 6 
The overall coherence and robustness of MH’s Resource Plan may be improved by a return to IRP. 7 
Elenchus further suggests that an IRP approach to which is added an explicit recognition of the statistical 8 
nature of expected DSM contributions would be an optimal way of addressing the uncertainties of DSM. 9 
The main way in which this recognition may be incorporated into planning is by the treatment of DSM as 10 
akin to dispatchable intermittent generation. 11 
 12 
QUESTION:  13 
Please indicate any known studies or analysis showing that DSM intermittency is similar in character 14 
(predictability, correlation to daily load curve, ramping rate etc.) to the intermittency of wind or solar 15 
generators. 16 
 17 
RESPONSE: 18 
The point is not that DSM is intermittent but that its results follow a statistical distribution like 19 
intermittent generation. Elenchus is not aware of any studies of DSM intermittency. 20 
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REFERENCE: Elenchus report, page 30. 1 
 2 
PREAMBLE:  3 
Elenchus states that "Elenchus suggests that PUB consider making it a precondition for the future 4 
assessment of the ISD for Conawapa that a comprehensive ecological footprint analysis be carried out 5 
for all options." 6 
 7 
QUESTION:  8 
The recommendation to use a comprehensive analysis of environmental footprint of all alternatives 9 
(before approving an ISD for Conawapa) appears not to be supported by the reasoning given, which 10 
deals only with the value of including the CO2 impacts of DSM in future plans.  Please provide the 11 
evidence to support the recommendation. 12 
 13 
RESPONSE: 14 
Elenchus is suggesting that the ecological footprint concept, advanced in the SOW for CO2 emissions be 15 
extended to other environmental issues. This is a logical extension of the SOW issue applied to the 16 
existing evidence. Specifically, the inclusion in the SOW of a question on ecological footprint suggests 17 
that there is some interest in the EF. Given this interest, Elenchus infers that an extension to 18 
environmental impacts (EI) other the CO2 emissions may be of interest. Further, Elenchus points out a 19 
gap in the current filed evidence with regard to an equal comparison of DSM options and the supply 20 
options. The DSM programs are not evaluated at all for their adverse environmental impacts. If this gap 21 
were to be addressed, it may be worthwhile to conduct the analysis in terms of the EF. Relative to other 22 
EI methodologies EF has two advantages: it includes lifecycle impacts; and, the use of a common metric 23 
for all impacts (area of land) makes the results more comprehensible than methodologies that use 24 
different metrics for different impacts (such as the multiple accounts approach used by MH). EF’s main 25 
drawback is the large number of assumptions that are required. See also MH/Elenchus 6d. 26 
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