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 Exhibit I Tab 02 Schedule 4 Witness: Steve Fenrick 
ENERGY PROBE INTERROGATORY #4 
Reference:A-04-01-01 p.18,19 and 37 
Interrogatory: 
Preamble: 
However, it is likely that this output growth term will be very close to zero in the CIRperiod (see Table 8). The flat 
or declining nature of peak demands, due to conservation and demand management (CDM) plans and energy 
efficiency technology gains, makes it very likely that the maximum peak demand will be flat. Further, the total 
kilometres (KM) of transmission lines are projected by Hydro One to remain very close to current 
levels. Thus, the output growth rate will be essentially zero for each year of the CIR period. 
a) Did Hydro One Provide a Peak demand forecast for the CIR period to PSE? If so 
please provide a copy. 
b) Why does PSE use the assumption that peak demand growth (MW) will be flat given the negative load 
forecast (MWh), or will the System Load Factor change with load? 
c) If the growth factor is negative what will be the impact on the CIR Formula and Revenue Requirement in 
2021 and 2022? 
d) Please provide a sensitivity analysis that shows this based on Hydro One Transmission peak demand data. 
Response: 
a) Yes. 
Page 2 of 2 

 
 
b) The output quantity index is comprised of the maximum peak demand and the total kilometres of transmission 
line. The definition of the maximum peak demand is the highest peak demand value for the transmission system that 
has occurred from 2004. Please see pages 24 and 25 of the PSE report for the definition of the maximum peak 
demand variable. Given the definition of the variable, the maximum peak variable will not decline during the 
forecasted period. 
c) The growth factor will not be negative but is projected to be essentially zero. 
d) Please see the response to part c. 
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Extract PSE REPORT 
 
1.2 Total Cost Benchmarking: Findings 
Using a sample of 57 transmission utilities, PSE estimated a translog total cost econometric model that captures the 
relationship between total transmission costs and a set of variables. The variables are described in Section 3.2 . As 
required by accepted best practice, all first order variables are signed according to theory and are statistically 
significant at a 90% level of confidence. PSE applied the translog functional form, which is the same functional 
form we used in Hydro One’s distribution total cost benchmarking study. 
 However, the explanatory variables are different, and the distribution sample included numerous U.S. rural electric 
cooperative distributors to help capture the impacts of a distribution system serving low customer density areas.  
The variables included in the total cost model are illustrated in the following figure. These 
variables (also known as cost drivers) are included in the total cost model to correlate total cost 
with the variables and enable adjustments for the specific service territory circumstances 
encountered by Hydro One. For a more detailed description of the included variables, please see 
Section 3.2. 
 
Extract PSE Report Page 16 
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Extract PSE Report 

2.2.4 Growth in Output 
The last term in the revenue escalation formula is the growth in output. This term is not included 
for price cap indexes, because output growth will automatically increase revenues; this is because 
a utility’s revenues are prices multiplied by billing determinants. However, as we showed in the 
index formula at the beginning of this section, in a revenue cap context the output growth term 
should be considered. 
However, it is likely that this output growth term will be very close to zero in the CIR period (see 
Page 18 of 59 
Table 8). The flat or declining nature of peak demands, due to conservation and demand 
management (CDM) plans and energy efficiency technology gains, makes it very likely that the 
maximum peak demand will be flat. Further, the total kilometres (KM) of transmission lines are 
projected by Hydro One to remain very close to current levels. Thus, the output growth rate will 
be essentially zero for each year of the CIR period. 
The existence of the capital factor is another reason we recommend not including the output growth 
factor in the formula. The capital factor incorporates any expected capital costs resulting from 
output growth. This makes including the output factor somewhat redundant when the capital factor 
is also present in the formula. However, PSE felt it was important to mention this output growth 
term in the discussion, for the sake of accuracy and completeness. In the case of a revenue cap 
formula where the output growth factor is not expected to be zero and a capital factor is not present, 
an output growth factor should be included in a revenue adjustment formula. 
Output Growth = Not included in formula 



9 
 

 

Extract PSE REPORT 
 

 

  

  



10 
 

Extract PSE REPORT 
 

 

 

 



11 
 

 

Extract PSE REPORT 
 

 
  



12 
 

Extract PSE REPORT 
 
1.3 TFP Findings: Industry and Hydro One 
Using a sample of 48 transmission utilities, PSE calculated the total factor productivity trend of 
the industry from 2004 to 2016. This twelve-year period showed an average annual decline in 
industry-wide TFP, with an annual growth rate of -1.45%. 
Hydro One’s own TFP from the 2004 to 2016 period declined, but at a much slower pace than the 
industry, with an average annual growth rate of -0.18%. Hydro One’s TFP is projected to decrease 
during the CIR period of 2020 to 2022, with an average annual growth rate of -1.70%. 
The TFP results and average annual growth rates are provided in the table and figure following. 
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PSE Report Pages 51/52 
8.1 PSE’s recommendations on CIR parameters 
PSE recommends the following general custom IR formula to escalate the allowed revenue 
requirement during the CIR period. 
𝐺𝐺𝑟𝑟𝑜𝑜𝑤𝑤𝑡𝑡ℎ 𝑅𝑅𝑒𝑒𝑣𝑣𝑒𝑒𝑛𝑛𝑢𝑢𝑒𝑒 = 𝐼𝐼𝑛𝑛𝑓𝑓𝑙𝑙𝑎𝑎𝑡𝑡𝑖𝑖𝑜𝑜𝑛𝑛 − 𝑋𝑋 − 𝑆𝑆𝑡𝑡𝑟𝑟𝑒𝑒𝑡𝑡𝑐𝑐ℎ + 𝐶𝐶𝑎𝑎𝑝𝑝𝑖𝑖𝑡𝑡𝑎𝑎𝑙𝑙 𝐹𝐹𝑎𝑎𝑐𝑐𝑡𝑡𝑜𝑜𝑟𝑟 
The specific parameter values for each component are as follows: 
• PSE recommends an inflation factor calculated using the 4GIR calculation procedures, but 
with weights of 14% labour and 86% non-labour instead of the 4GIR weights. In 4GIR, 
the inflation factor is weighted with 30% of the growth in AWE for Ontario and 70% of 
the growth in GDP-IPI FDD. The AWE accounts for the labour component of total costs 
and the GDP-IPI FDD accounts for the non-labour component. PSE’s recommendation for 
the electric transmission industry is to calculate the inflation factor with a 14% weight on 
AWE and an 86% weight on GDP-IPI FDD. 
• The PSE X factor recommendation is 0.0%. This is based on the negative industry TFP 
finding of -1.45%.While a negative X factor could be considered, the 4GIR Decision made 
clear the Board does not desire to have a negative X factor embedded within the escalation 
formula. For this reason, PSE recommends a 0.0% X factor, which is the same X factor 
that is found in 4GIR. 
• The PSE stretch factor recommendation is 0.0%. There are two reasons for this 
recommendation. The first is the “implicit stretch factor” of 1.45%, which is due to the X 
factor being set at 0.0%. This “implicit stretch factor” is far higher than the 0.33% implicit 
stretch factor embedded in the 4GIR Decision. The second reason is the total cost 
benchmarking result that shows Hydro One will be 27.1% below its benchmark costs 
throughout the 2020-2022 CIR period. The 4GIR Decision would indicate a 0.0% stretch 
factor. PSE believes this strong cost performance warrants a 0.0% stretch factor. 
• PSE recommends not including an output growth factor to simplify the revenue cap formula,  
since the expected growth rate is close to 0.0%, and due to the possible redundancy of including 
 both an output growth factor and a capital factor. 
• The capital factor is based on Hydro One’s proposed capital spending needs. PSE is not 
making any recommendations regarding the magnitude of the capital factor. We do, 
however, insert the proposed capital spending amounts into the TFP and total cost 
benchmarking studies, so the Board and stakeholders can ascertain the projected TFP 
trends and total cost benchmarking scores that result from the proposed level of capital 
spending 
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L1-02-05 EP IRR Part a) -Comparison of PSE and PEG Benchmarking Scores 
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PSE HOSSM REPORT EB-2018-0218 Exhibit D-1-1Attachment 1Page 1 of 63 
 
Transmission Study for Hydro One Networks Inc.: 
Recommended CIR Parameters and Productivity Comparisons 
Prepared by: Power System Engineering, Inc. 
May 23, 2018 
Filed: 2018-07-26 
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9.Transmission Loading Variable 

 

 

 



23 
 

Extract OEB Decision HOSSM 

 

  



24 
 

 

 

 
 

 

 

 

 

 

 

 



25 
 

 

 

 

PANEL 5 PEG/ BOARD STAFF  



26 
 

PEG REPORT EB-2019-0082 Hydro One TX 

 

  



27 
 

Extract PEG Report 

 

 

 

 

 

 

 

 

 

 

 



28 
 

 

Extract PEG Report 

 

 

 

 



29 
 

Extract PEG Report 

 

  



30 
 

Extract from PSE Reply Report 

 

 

 

  



31 
 

Page 45 C Factor Stretch Factor 

 

  



32 
 

 

 

  



33 
 

 

PEG IR Response 

  



34 
 

PEG Report HOSSM CASE Date Filed: 2019-02-04 EB-2018-0218 Exhibit M1 Page 1 of 55 

Empirical Research for Incentive Regulation of Transmission  
4 February 2019  
Mark Newton Lowry, Ph.D.  
President  
PACIFIC ECONOMICS GROUP RESEARCH LLC  
44 East Mifflin St., Suite 601  
Madison, Wisconsin USA 53703  
608.257.1522 608.257.1540 Fax  
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