
 

 

 

 

 

 

 

Daliana Coban 
Regulatory Counsel         Telephone: 416.542.2627 
Toronto Hydro-Electric System Limited      Facsimile: 416.542.3024 
14 Carlton Street         regulatoryaffairs@torontohydro.com 
Toronto, ON  M5B 1K5        www.torontohydro.com    
 

 

November 24, 2014 

 

 

 

via RESS – signed original to follow by courier 

 

Ms. Kirsten Walli 

Board Secretary 

Ontario Energy Board 

PO Box 2319 

2300 Yonge Street, 27th floor 

Toronto, ON  M4P 1E4 

 

 

Dear Ms. Walli: 

 

Re: Toronto Hydro-Electric System Limited (“Toronto Hydro”) 

Custom Incentive Rate-setting Application for 2015-2019 Electricity Distribution Rates 

and Charges – Undertaking Responses  

OEB File No. EB-2014-0116 

 

 

Toronto Hydro writes to the Ontario Energy Board (“OEB”) in respect of the above-noted matter. 

 

Toronto Hydro is filing responses to all undertakings provided at the Technical Conference on 

November 17 and 18, 2014, with the exception of Undertaking TCQ J1.7.  Toronto Hydro discovered an 

error with respect to this response just prior to filing, is working to correct this error and will file the 

response shortly.   

 

Two undertaking responses contain confidential information.  Under separate cover, Toronto Hydro 

requests that this information be treated confidentially, pursuant to the OEB’s Rules of Practice and 

Procedure and Practice Direction on Confidential Filings. 

 

Toronto Hydro is providing four excel files as part of the responses to the following undertakings: 

 J2.4 – Society, Compensation Table;  

 J2.26 – VECC, Appendices A and B; and 



 

 

 

 

 

 

 

 

 

 J 2.28 – VECC 79, Cost Allocation Model. 

 

Please do not hesitate to contact me if you have any questions. 

 

 

Yours truly, 

 

[original signed by] 

 

Daliana Coban 

Regulatory Counsel  

Toronto Hydro-Electric System Limited 

regulatoryaffairs@torontohydro.com  

 

 
:encl. 

 

 

:DC\acc 

 

 

cc: Charles Keizer and Crawford Smith  

Intervenors of Record for EB-2014-011 

 

 

 

 



 

 

 

 

 

 

Daliana Coban 
Regulatory Counsel         Telephone: 416.542.2627 
Toronto Hydro-Electric System Limited      Facsimile: 416.542.3024 
14 Carlton Street         regulatoryaffairs@torontohydro.com 
Toronto, ON  M5B 1K5        www.torontohydro.com    
 
 
 
 
November 24, 2014 

 
 
 
 

via RESS e-filing – signed original to follow by courier 
 
Ms. Kirsten Walli 
Board Secretary 
Ontario Energy Board 
PO Box 2319 
2300 Yonge Street, 27th floor 
Toronto, ON  M4P 1E4 
 
Dear Ms.  Walli: 
 
Re: Toronto Hydro-Electric System Limited (“Toronto Hydro”)  

Custom Incentive Rate-setting (“Custom IR”) Application for 2015-2019 Electricity 
Distribution Rates and Charges – Confidential Technical Conference Undertaking 
Responses - OEB File No.  EB-2014-0116 

 

 
Toronto Hydro writes to the Ontario Energy Board (“OEB”) in respect of the above-noted matter. 
 
Pursuant to Rule 10.01 of the OEB’s Rules of Practice and Procedure, Toronto Hydro requests that 
certain information in the undertaking responses be kept confidential.  Details about the particular 
confidential information and the basis of the request for confidential treatment are provided below.   
 
1.  Design and Construction Contractor Unit Prices  

 Undertaking Response to J1.12 part (b)  
 
2.  Requests for Proposal for Design and Construction Contracts and Selection Criteria 
Weightings 

 Undertaking Response to J2.29 – CUPE –7  
 
Toronto Hydro seeks confidential treatment of the above noted undertaking responses.  The information 
contained in these responses is sensitive from both a commercial and labour relations perspective, and 
its disclosure could interfere significantly in Toronto Hydro’s negotiations with design and construction 
contractors, as well as in labour bargaining negotiations.  Such interference could put upward pressure 



 

 

page 2 

on contract prices and compensation costs and result in additional cost to the utility and, by extension, 
reduced value for rate payers.  Toronto Hydro respectfully submits that this information should be kept 
confidential. 
 
Please do not hesitate to contact me if you have any questions. 
 
 
Yours truly, 
 
[original signed by] 
 
Daliana Coban 
Regulatory Counsel  
Toronto Hydro-Electric System Limited 
regulatoryaffairs@torontohydro.com  
 
 
:encl. 
 
 
:DC\JL\acc 
 
 
cc: Charles Keizer and Crawford Smith  

Intervenors of Record for EB-2014-0116  
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Productivity and Performance 

UNDERTAKING NO. J1.1:   1 

Reference(s):   2 

 3 

 4 

To identify what incentives or penalties are applied with respect to meeting any of the 5 

metrics or targets that Toronto Hydro is proposing to report on as part of its plan. 6 

 7 

 8 

RESPONSE:   9 

Toronto Hydro has developed a set of 12 measures to monitor quality and drive 10 

continuous improvement in its distribution system planning and implementation work 11 

over the 2015-2019 planning horizon.  The measures cover several distinct dimensions of 12 

the utility’s capital planning and implementation processes and/or speak directly to the 13 

outcomes of such processes, motivated by customer needs, regulatory compliance, or 14 

corporate efficiency objectives.  These metrics are intended to provide the OEB and other 15 

interested stakeholders a transparent view into what and how the utility conducts capital 16 

planning and execution, and monitor the associated activities.  Together with reporting 17 

under the OEB Scorecard, Toronto Hydro believes that it has proposed a robust reporting 18 

and monitoring program for the 2015 – 2019 CIR term. 19 

 20 

The measures and metrics underlying the Distribution System Plan are based on the 21 

OEB’s Chapter 5 Filing Requirements, particularly section 5.2.3.  The Filing 22 

Requirements do not require utilities to establish specific targets associated with these 23 

metrics.  As such, the utility has not established specific incentives or penalties associated 24 

with its performance in respect of the proposed measures and metrics.  Moreover, a 25 

number of the proposed metrics are still in early stages of their development and/or 26 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Productivity and Performance 

require further research/pilot studies to confirm viability.  Accordingly, Toronto Hydro 1 

does not believe it would be appropriate to set targets and associated incentives and 2 

penalties for these metrics. 3 

 4 

In addition, it is Toronto Hydro’s assessment that establishing firm targets based on 5 

projections is premature for the purposes of the 2015-2019 CIR period, given the relative 6 

lack of experience in capital-related performance measurement on the part of the OEB 7 

and utilities.  This is Toronto Hydro’s position in relation to all 12 proposed measures, 8 

including those for which the utility provided the forecasted values.     9 

 10 

Toronto Hydro notes, however, that several of the measures advanced, specifically 11 

SAIDI, SAIFI, FESI and Supply Chain Efficiency:  Materials Handling On Cost, are 12 

related in various degrees to Toronto Hydro’s internal Key Performance Indicators 13 

(“KPIs”) as provided in response to the Interrogatory 1B-SIA-2.  The utility’s 14 

performance is measured internally on the basis of these and other KPIs that together 15 

form a balanced Corporate Scorecard, and are part of Toronto Hydro’s performance 16 

management system.   17 

 18 

Moreover, the SAIDI, SAIFI and Distribution System Plan Implementation Progress 19 

measures also form a part of the utility’s OEB Distributor Scorecard, initiated by the 20 

OEB in 2013, and reproduced as a part of response to Interrogatory 2B-EP-14 part (d).  21 

These metrics include targets. 22 

 23 

Following the conclusion of this proceeding, the utility intends to review its Corporate 24 

Scorecard for opportunities to further align the scorecard with regulatory reporting and 25 

monitoring activities.   26 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

UNDERTAKING NO. J1.2:   1 

Reference(s):   2 

 3 

 4 

To provide written responses with the conditions noted by Mr. Keizer with respect to the 5 

Technical Conference questions presented by Energy Probe in its letter dated November 6 

16th, 2014 7 

 8 

 9 

RESPONSE:   10 

Please see attached responses labeled Schedules J2.1-EP-49 to J2.1-EP-53.   11 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

Panel:  Planning and Strategy  

UNDERTAKING NO. J1.2-EP-49:   1 

Reference(s):   Revenue Requirement Work Form Exhibit 6, Tab 1, Schedule 2 

2 3 

Exhibit 2A, Tab 6, Schedule 3, OE8 Appendix 2AB (CAPEX); 4 

2B, Staff 39, Appendix B (Capex 2012-2014); 5 

Exhibit 4A, Tab 1, Schedule 2, OEB Appendix 2-JA (OM&A 6 

2011-2015): 7 

Exhibit 6, Tab 1, Schedule 1 (RR 2015); 8 

Exhibits 1B, Tab 2, Schedule 3, Tables 1-5 (CIR PCI and 9 

Capital Factor) 10 

 11 

 12 

Preamble: 13 

Using the References listed above Energy Probe has prepared a Draft Consolidated 14 

Financial Summary 2011-2019. 15 

a) In the Draft Energy Probe Consolidated Financial Summary Schedule Spreadsheet 16 

please populate with missing data, check values and formulas and insert References. 17 

b) Please update PCI Formula amounts based on new OE8 I Factor of 1.6% for 2015. 18 

c) Please provide/insert summary categories/taxonomy for 2016-2019 CIR OM&A 19 

based on THESL’s planned reporting regime. 20 

d) Please provide any notes re assumptions and values. 21 

e) Please provide your response as a live Excel Spreadsheet. 22 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

Panel:  Planning and Strategy  

 

 

 

RESPONSE:      1 

Toronto Hydro declines to provide the responses to questions under subs a) through e) 2 

inclusively, on the basis of relevance.  The premise underlying Energy Probe’s request is 3 

that Toronto Hydro is filing a five-year cost of service application, and accordingly 4 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

Panel:  Planning and Strategy  

possesses detailed forecasts of all the elements comprising the utility’s revenue 1 

requirement for each of the years.  This is not Toronto Hydro’s proposal.  As discussed in 2 

Exhibit 1B, Tab 2, Schedule 3, Toronto Hydro’s 2016-2019 rates are proposed to be set 3 

on the basis of a custom Price Cap Index that incorporates the OEB’s inflation and 4 

productivity values, utilizes a custom stretch factor derived on the basis of the total cost 5 

econometric benchmarking study filed in Appendix B to Exhibit 1B, Tab 2, Schedule 5 6 

and includes a capital factor to fund Toronto Hydro’s necessary investments.  In 7 

accordance with the formulaic approach referenced above and consistent with the OEB’s 8 

4GIRM approach, Toronto Hydro has not forecasted its OM&A, revenue offsets or taxes 9 

for 2016-2019.   10 

 11 

Toronto Hydro notes, however, that parties can obtain additional information pertaining 12 

to the utility’s financial plans and related matters for the 2015-2019 timeframe from the 13 

utility’s Business Plan filed with the OEB on a confidential basis on November 17, 2014 14 

(filed as Appendix A to Interrogatory 1A-CCC-1).   15 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J1.2-EP-50 

Filed:  2014 Nov 24 
Page 1 of 2 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

Panel:  Revenue Requirement, Rates and DVAs 

UNDERTAKING NO. J1.2-EP-50:   1 

Reference(s):   Exhibit 6.1.1 2 

Exhibit 2A, Tab1, Schedule 1 3 

2A IRR Staff 39 4 

2A, Tab 9, Schedule 1 5 

4A, Tab 1, Schedule 1 6 

 7 

 8 

Preamble:   9 

2015 Base Revenue Requirement is $107.4 million above Board Approved 2011 RR.  10 

Energy Probe wishes to have more information on the record regarding the impact of 11 

Major Drivers, including In-Service Additions to Rate Base and increases in OM&A 12 

Expenses. 13 

a) Please provide a breakdown by year (2011-2015) of the $66.1 million Revenue 14 

Requirement change in Fixed Assets shown in first Reference Table 3. 15 

b) Please provide information regarding how much of the fixed assets driving the 2015 16 

revenue requirement increase are in service at the end of 2013 and forecast to be in 17 

service at the end of 2014.  Provide Rate base for 2013 and 2014. 18 

c) What happens to the Net Assets in Service end of 2014 Variance? Why cannot the 19 

2015 Opening Balance be adjusted, given the likely date of Implementation of the 20 

Rate Order from this Application? 21 

d) Please provide a breakdown by year of the Revenue Requirement change in OM&A 22 

of $33.5 million shown in first reference Table 3.  In particular, show 23 

payroll/compensation and OM&A capitalization.   24 

 25 

 26 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

Panel:  Revenue Requirement, Rates and DVAs 

RESPONSE:     1 

a) Please refer to the table provided in Appendix A. 2 

 3 

b) The 2013 total fixed asset additions are $381.2 million and 2014 forecasted total fixed 4 

asset additions are $480.3 million.  Refer to Exhibit 2A, Tab 1, Schedule 2, pages 3 5 

and 4 for details.  Refer to Exhibit 2A, Tab 1, Schedule 1, Table 1 for 2013 and 2014 6 

and rate base.   7 

 8 

c) Please see Toronto Hydro’s response to Interrogatory 1A-CCC-9 that explains the 9 

process of rate base determination for the purposes of the 2015 rebasing.  Moreover, 10 

given the current (firm and indicative) timelines for the remaining portions of the CIR 11 

application review, Toronto Hydro does not believe that the final 2014 ratebase 12 

amounts would be available in time to set the ratebase on the basis of 2014 actuals.   13 

 14 

d) Please refer to the table provided in Appendix B.   15 
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Description
2011 Opening 

Balance
CGAAP

2011 Approved
CGAAP

2011 Actual
CGAAP

2012 Historical
UGAAP

2013 Historical
UGAAP

2014 Bridge
UGAAP

2014 Bridge
MIFRS

2015 Test
MIFRS

NET ASSETS - OPENING BALANCE  N/A          1,897.8  N/A          2,139.0          2,251.9          2,356.0  N/A          2,435.1 

ICM               383.8 

Streetlighting                 39.8 

NET ASSETS - ADJ. OPENING BALANCE  N/A          1,897.8  N/A          2,139.0          2,251.9          2,356.0  N/A          2,858.8 

 Land and Buildings                 59.7                 68.5                 61.3                 63.1                 67.3                 69.1                 68.7               143.4 

 TS Primary Above 50                 20.0                 26.9                 10.5                 11.0                 11.0                 11.1                 11.1                 29.7 

 Distribution System               199.7               211.3               222.6               226.5               229.3               245.5               244.2               309.8 

 Poles and Wires           2,625.4           2,818.4           2,893.6           3,037.9           3,179.0           3,298.9           3,252.0           3,826.8 

 Line Transformers               691.7               720.6               731.7               757.4               791.9               810.3               779.6               835.9 

 Services and Meters               298.7               324.4               303.7               317.2               278.1               298.7               298.7               349.0 

 General Plant               135.2               142.5               130.1               134.4               141.6               167.2               167.1               158.9 

 Equipment               160.4               176.8               180.1               178.5               181.8               189.7               189.7               198.0 

 IT Assets               194.2               252.5                 50.5                 56.3                 87.4                 87.4                 98.9 

 Other Distribution Assets                 70.1                 72.2               323.9               348.9               380.2               402.4               404.9               522.3 

 Contributions and Grants            (271.5)            (281.3)            (294.5)            (316.6)            (338.8)            (354.3)            (354.3)            (372.5) 

GROSS FIXED ASSETS          4,183.5          4,532.5          4,563.2          4,809.0          4,977.7          5,226.0          5,149.0          6,100.2 

ACCUMULATED DEPRECIATION        (2,285.7)        (2,427.4)        (2,424.2)        (2,557.1)        (2,621.7)        (2,771.2)        (2,713.9)        (2,817.4) 

NET ASSETS - CLOSING BALANCE          1,897.8          2,105.1          2,139.0          2,251.9          2,356.0          2,454.8          2,435.1          3,282.8 

AVERAGE NET FIXED ASSETS  N/A          2,001.5  N/A          2,195.4          2,304.0          2,405.4  N/A          3,070.8 

Change from 2011 OEB Approved             194.0             302.5             404.0          1,069.3 

Base Revenue Requirement Impact 
(Change in NFA x WACC)

              13.5               21.0               28.0               66.2 

WACC 6.94% 6.94% 6.94% 6.19%

Average Net Fixed Assets by Major Plant Account
2011 Approved

CGAAP
2012 Historical

UGAAP
2013 Historical

UGAAP
2014 Bridge

UGAAP
2015 Test

MIFRS

ICM - adjustment to opening balance               191.9 

Streetlighting - adjustment to opening balance                 19.9 

 Land and Buildings                 64.1                 62.2                 65.2                 68.2               106.0 

 TS Primary Above 50                 23.5                 10.7                 11.0                 11.0                 20.4 

 Distribution System               205.5               224.6               227.9               237.4               277.0 

 Poles and Wires           2,721.9           2,965.8           3,108.5           3,238.9           3,539.4 

 Line Transformers               706.1               744.6               774.7               801.1               807.7 

 Services and Meters               311.5               310.5               297.7               288.4               323.9 

 General Plant               138.8               132.2               138.0               154.4               163.0 

 Equipment               168.6               179.3               180.2               185.7               193.8 

 IT Assets               223.3                 50.5                 53.4                 71.9                 93.1 

 Other Distribution Assets                 71.1               336.4               364.5               391.3               463.6 

 Contributions and Grants            (276.4)            (305.5)            (327.7)            (346.5)            (363.4) 

GROSS FIXED ASSETS          4,358.0          4,711.3          4,893.4          5,101.9          5,836.4 

ACCUMULATED DEPRECIATION        (2,356.5)        (2,490.7)        (2,589.4)        (2,696.5)        (2,765.7) 

NET ASSETS          2,001.5          2,220.7          2,304.0          2,405.4          3,070.8 

Change from 2011 OEB Approved             219.2             302.5             404.0          1,069.3 

Base Revenue Requirement Impact
(Change in NFA x WACC)

              15.2               21.0               28.0               66.2 

WACC 6.94% 6.94% 6.94% 6.19%

Breakdown of 2011-2015 change in Revenue Requirement from change in Fixed Assets
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2011‐2015 Change in OM&A

2011 2012 2013 2014 2015

Approved Actual Actual Bridge Test

OM&A Expense

Operations 59.7          55.9          59.5            58.5           70.3         

Maintenance 56.1          54.8          66.8            59.3           61.2         

Billing and Collecting 40.6          36.0          35.2            37.9           41.5         

Community Relations 2.9             2.9             2.9               2.7              2.7            

Administrative and General 72.0          67.8          75.0            81.2           86.5         

Taxes Other Than Income Taxes 5.9             (2.3)           6.4               6.5              6.5            

Donations 0.7             0.7             0.7               0.7              0.8            

Total OM&A Expense1,2 238.0          215.8          246.4          246.6          269.5         

OM&A by Expenditure Type

Compensation [Exhibit 4A, Tab 4, Schedule 5] 234.6        215.7        216.8          220.6         225.3       

Labour Capitalization (99.7)         (85.5)         (94.0)           (91.7)          (92.2)        

Other OM&A costs 337.7        301.2        340.5          338.3         361.8       

Restructuring Costs ‐                 27.7          ‐                   ‐                  ‐                

Total OM&A Expense1,2 238.0          243.5          246.4          246.6          269.5         

Change in OM&A from 2011 OEB‐Approved
2

5.5               8.5               8.7               31.6           

part of Income Taxes in Exhibit 6, Tab 1 , Schedule 1, Table 1

1Because OM&A was settled on an envelope basis in the utility's last rebasing application (EB‐2010‐0142), and because OEB‐

Approved and 2011 actual expenditures were very similar ($238 OEB‐Approved vs. $238.6 actual expenditures), Toronto  Hydro 

as only reported 2011 actual expenditures in the OEB appendices 
2
2015 OM&A as presented in the above table includes ITC Credits for the amount of $2.0M. This credit was presented as
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ENERGY PROBE RESEARCH FOUNDATION 

 
 

Panel(s):  (a) Productivity and Performance, (b) Distribution Capital and System Maintenance, (c) Planning 
and Strategy, (d) Revenue Requirement, Rates and DVAs 

UNDERTAKING NO. J1.2-EP-51:   1 

Reference(s):   Exhibit 2A, Tab 9, Schedule 1 2 

2B, IRR EP-13 3 

Hydro One Transmission EB-2014-0140Section II Settlement 4 

Agreement Section 10, pages 14/15 5 

 6 

 7 

Preamble:   8 

Given the History of significant differences between forecast and actual CAPEX and In 9 

Service Assets, Energy Probe requests that THESL provide information on an ISA 10 

Variance Account and provide an illustrative example of how this would function within 11 

the CIR. 12 

a) Confirm that to assess efficiency, THESL is proposing to use a CAPEX 13 

Implementation Progress Index rather than an In-Service Assets (ISA) Index. 14 

b) Using THESLs CAPEX Forecast 2015-2019 please provide an estimate of In Service 15 

Additions 2015-2019 16 

c) Using the same Format as Hydro One Transmission please provide an illustration of a 17 

difference/variance of $5 million in In-Service additions for each of 2015-2019. 18 

d) Please provide an illustration of how the Revenue Requirement would be adjusted in 19 

2016-2019 based on the Variance in ISAs and Return on Capital. 20 

21 
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Panel(s):  (a) Productivity and Performance, (b) Distribution Capital and System Maintenance, (c) Planning 
and Strategy, (d) Revenue Requirement, Rates and DVAs 

TCQ Energy Probe-51 Attachment:  Hydro One Tx ISA Variance Account 1 

 

 2 

 3 

RESPONSE:      4 

a) Please see Toronto Hydro’s response to interrogatory 2B-CUPE-1.  As stated in the 5 

response, the measure in question has been advanced to track the effectiveness of the 6 

utility’s Distribution System Plan implementation, rather than efficiency.  Toronto 7 

Hydro confirms that its proposed performance measures as described in Exhibit 2B 8 

Section C do not include an ISA Implementation Index.   9 

 10 

b) Refer to the response to interrogatory 2B-SEC-25 for the in-service additions 11 

forecasted for 2015 to 2019.   12 

 13 

c) Toronto Hydro has not proposed a variance account for in-service additions.  Toronto 14 

Hydro’s proposal includes a request for the flexibility to shift approved capital 15 

funding between portfolios and calendar years.  This proposal is symmetrical in that 16 
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and Strategy, (d) Revenue Requirement, Rates and DVAs 

the utility would be at risk for capital expenditures that exceed the amount funded in 1 

rates for a given year.  While Toronto Hydro requests modest flexibility for inter-year 2 

variances, the utility expects that by the end of the CIR plan term, it will execute the 3 

full slate of proposed capital work.     4 

 5 

d) This request is not consistent with Toronto Hydro’s proposed rate framework, which 6 

applies a custom Price Cap Index (“PCI”) to base rates during 2016 to 2019.  Toronto 7 

Hydro is proposing to apply a custom PCI for 2016 to 2019 and, by extension, is not 8 

proposing to rebase during that period.  Accordingly, there is no Revenue 9 

Requirement for those years.   10 
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Panel:  Productivity and Performance 

UNDERTAKING NO. J1.2-EP-52:   1 

Reference(s):   2A.10.2; 2B Section A Page 4; 2B Section C Table 1;  2 

2B Section C4.1; 2B (C), Staff IRR 33;  3 

2A Energy Probe IRR 8-10 (SAIDI, SAIFI etc.)  4 

2A IRR Energy Probe 14. 5 

 6 

 7 

Preamble:   8 

In addition to Customer Service Quality Metrics, THESL has proposed 12 System 9 

Reliability/Efficiency Metrics.  This question requests THESLs forecasts for these 10 

Metrics and whether and how these will be used as measures of outcomes from the CIR. 11 

a) Please explain the differences and reconcile the SAIDI/SAIFI values in Staff 33 and 12 

Energy Probe IRR 8. 13 

b) If the differences are due to LoS or MEDs please indicate/confirm how THESL will 14 

report SAIDI/SAIFI and other SR metrics during the CIR Plan.   15 

c) Please provide a consolidated Table and Excel Spreadsheet with a consolidated 2014-16 

2019 forecast of the 12 metrics listed in 2B Section C Table 1.  Unless the response to 17 

part b) is that THESL will include LoS and MEDs, please exclude LoS and MEDs.  If 18 

THESL is not able to provide all 12 forecasts, provide those it can and explain the 19 

reasons. 20 

d) Please indicate in detail how the 12 metrics/measures will be used to assess Outcomes 21 

of the CIR. 22 

e) Please indicate why SAIDI, SAIFI and CAIDI are/are not appropriate metrics to 23 

assess outcomes of THESLs Vegetation Management Program (reduced Tree 24 

Contacts). 25 
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f) Please indicate why SAIDI, SAIFI and CAIDI are/are not appropriate metrics to 1 

assess THESL’s Equipment Renewal program (reduce Defective Equipment 2 

Outages). 3 

 4 

g) What measures/metrics/scorecard other than those listed in 2B, Section C does 5 

THESL offer as appropriate indicators to assess the Outcomes of its CIR? 6 

 7 

 8 

RESPONSE:      9 

a) The data provided in response to interrogatory 2B-OEBStaff-33 excludes Major 10 

Event Days (“MEDs”) only, whereas the response to interrogatory 2A-EP-8 excludes 11 

both MEDs and Loss of Supply (“LoS”). 12 

 13 

b) As described in the Exhibit 2B Section C2.1, Toronto Hydro proposes to report the 14 

SAIDI and SAIFI results excluding both MEDs and LoS.  Please refer to Exhibit 2B 15 

Section C2.1 for the descriptions of how each proposed metric is measured. 16 

 17 

c) Please see the table below and the attached spreadsheet, along with the explanations 18 

that follow.  Please also refer to the notes provided in the spreadsheet, which set out 19 

important information and referenced with respect to the provided forecasts.    20 

 21 

 22 
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Measure1  2014 
Forecast 

2015 

Projection 

2016

Projection 

2017

Projection 

2018

Projection 

2019

Projection 

SAIDI  0.97  1.16  1.1 1.05 1.01 0.95

SAIFI  1.31  1.39  1.28 1.2 1.11 1.03

CAIDI  0.74  0.83  0.86 0.87 0.91 0.92

FESI       

MAIFI  2.76  2.36  2.24 2.13 2.02  1.91

DSP 
Implementation 
Progress 

105%     

Planning 
Efficiency 

5.26%  6.20%  6.81% 6.46% 6.60% 6.24%

Supply Chain 
Efficiency2 

14%  12%   

Construction 
Efficiency:  
Internal vs 
External 
Benchmarking 

     

Construction 
Efficiency:  
Standard Asset 
Assembly 
Development 

     

Outages Caused 
by Defective 
Equipment3 

711     

Stations Capacity 
Availability4 

7           

                                                           
1  The following are references to Interrogatory responses from which the forecasts provided were 
referenced. Please review each interrogatory for important assumptions and caveats that apply in each 
particular case.  
(i) SAIDI, SAIFI, CAIDI, MAIFI: 2B‐EP‐14 (a) 
(ii) DSP Implementation Progress: 2B‐SEC‐18  
(iii) Planning Efficiency (2015‐2019):  2B‐SEC‐19 
(iv) Supply Chain Efficiency: Exhibit 4A Tab 2 Schedule 12 
 
3 The defective equipment outage forecast is based on a linear forecast based on historical performance. 
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i) Please refer to the response to Interrogatory 2B-EP-12(a) for the rationale for not 1 

providing the forecasts of the FESI measure. 2 

ii) Please refer to response to Interrogatory 2B-EP-14(a) for the rationale for not 3 

providing the forecasts of the DSP Implementation Progress measure. 4 

iii) As discussed in Exhibit 2B Section C3.5.3, Toronto Hydro’s tracking of the 5 

Standard Asset Assembly measure will amount to annual updates on the project 6 

status, given its nascent state.  As such, Toronto Hydro is unable to produce a 7 

forecast for these measures.   8 

iv) The forecasts for Construction Efficiency:  Internal vs.  External Benchmarking 9 

measure could not be provided since the measure’s results are calculated 10 

following the completion of the previous year’s work program, using a 11 

methodology described in Interrogatory Response to 2B-CUPE-2.  Given that the 12 

reference projects examined vary from year to year, Toronto Hydro submits that 13 

there is no practical way to forecast its results on this measure from year to year.   14 

v) With respect to the remaining measures (Supply Chain Efficiency, Outages 15 

Caused by Defective Equipment, Stations Capacity Availability).  Toronto Hydro 16 

respectfully submits that their nature does not lend them to meaningful longer-17 

term forecasts, given that they are designed to track the utility’s actual 18 

performance, reflective of a number of in-year events that can affect the costs, 19 

processes, and the utility’s decisions underlying each measure.    20 

 21 

                                                                                                                                                                             
4 The stations capacity 2014 forecast is based on the 2014 Load Forecast, and is subject to update on the 
basis of the 2015 station load forecast expected in early in 2015. The projection does not account for the 
impact of the proposed station expansion work that is included in the rate filing, expected to address 4/7 
of the stations currently included in the metric by 2018. This will be accounted for once the expansion 
projects have agreements and commitments in place with Hydro One Networks Inc. 
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More generally, and as stated in Toronto Hydro’s response to Interrogatory 2B-EP-1 

14, the OEB’s policy with respect to performance measurement in the area of capital 2 

planning and implementation is in the early stages.  Accordingly, it is Toronto 3 

Hydro’s assessment that establishing firm targets based on projections is premature 4 

for the purposes of the 2015-2019 CIR period, given the relative lack of experience in 5 

capital-related performance measurement on the part of the OEB and the utilities.  6 

This is Toronto Hydro’s position in relation to all 12 proposed measures, included 7 

those for which the utility provided the forecasted values.     8 

 9 

d) These questions were prepared by Energy Probe and filed prior to Toronto Hydro 10 

making its presentation at the Evidence Conference on November 17, 2014.  Toronto 11 

Hydro discussed in that presentation application outcomes and performance 12 

monitoring.  Please see Evidence Conference transcript pp.30-32, and the associated 13 

Toronto Hydro transcript marked as Exhibit EC1.   To summarize, Toronto Hydro has 14 

proposed in this application the plan that will enable it to satisfy the RRFE outcomes:  15 

customer focus, operational effectiveness, public policy responsiveness and financial 16 

performance.  Its proposed reporting will facilitate transparent monitoring of the 17 

efficiency and effectiveness of the utility’s ability to carry out its plan and meet these 18 

RRFE outcomes. 19 

 20 

e) Please refer to the response to Interrogatory 2A-EP-9 e) part ii).   21 

 22 

f) Please refer to the response to Interrogatory 2A-EP-9 e) part i).    23 

 24 

g) Please response to part d).  25 
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Forecast Projection Projection Projection Projection Projection

Measure 2014 2015 2016 2017 2018 2019

SAIDI  0.97 1.16 1.1 1.05 1.01 0.95

SAIFI 1.31 1.39 1.28 1.2 1.11 1.03

CAIDI 0.74 0.83 0.86 0.87 0.91 0.92

FESI

MAIFI 2.76 2.36 2.24 2.13 2.02 1.91

DSP Implementation Progress  105%

Planning Efficiency 5.26% 6.20% 6.81% 6.46% 6.60% 6.24%

Supply Chain Efficiency

Construction Efficiency: Internal vs External Benchmarking

Construction Efficiency: Standard Asset Assembly Development

Outages Caused by Defective Equipment 711

Stations Capacity Availability  7

Important Notes: 

Note (3): Please see the following table fo the forecast data references: 

(a) SAIDI, SAIFI, CAIDI, MAIFI: 2B‐EP‐14 (a)

(b) DSP Implementation Progress: 2B‐SEC‐18

(c ) Planning Efficiency:  2B‐SEC‐19

Note (1): This table was assmebled based on the information provided in response to previously filed interrogatory responses. 

Please refer to the referenced IR for importabnt assumptions and caveats associated with each of the forecasted measures.  

Note (2) As stated in the response to IR 2B‐EP‐14 (b), Toronto Hydro submits that the OEB’s policy with respect to performance 

measurement in the area of capital planning and implementation is in the early stages, and in Toronto Hydro’s assessment, 

establishing firm targets based on projections is premature for the purposes of the 2015‐2019 CIR period, given the relative lack 

of experience in capital‐related performance measurement on the part of the OEB and the utilities.    

Note (4): The stations capacity 2014 forecast is based on the 2014 Load Forecast, and is subject to update on the basis of the 

2015 station load forecast expected in early in 2015.

The projection does not account for the impact of the proposed station expansion work that is included in the rate filing, 

expected to address 4/7 of the stations currently included in the metric by 2018. This will be accounted for once the expansion 

projects have agreements and commitments in place with Hydro One Networks Inc.

Note (5): The dfeective equipment outage forecast is based on a  linear forecast based on historical performance. 
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UNDERTAKING NO. J1.2-EP-53:   1 

Reference(s):   2B, Section C; 2B, IRR Energy Probe14 2 

 3 

 4 

Preamble:   5 

The second Reference requested the 2013 OEB Scorecard for THESL.  This Question 6 

requests that THESL populate the OEB Scorecard with its forecasts for the period 2014-7 

2019. 8 

a) Using the THESL 2013 Scorecard as a Base Template please provide forecast 9 

measures and metrics for the period 2014-2019. 10 

b) Please provide appropriate explanatory notes and references to sources and the 11 

Application evidence. 12 

 13 

 14 

RESPONSE:      15 

a) Toronto Hydro is not in a position to provide a forecast of the OEB Scorecard 16 

measures for 2014-2019 period, given that the Scorecard is an OEB instrument 17 

intended to measure utilities’ actual performance (lagging indicators) in a given year, 18 

rather than a forecast of future performance.  Where the OEB Scorecard measures are 19 

associated with specific Service Quality Requirement targets, the utility will work to 20 

achieve the prescribed levels.  For additional information regarding Toronto Hydro’s 21 

performance plans, please refer to the utility’s Business Plan filed on a confidential 22 

basis on November 17, 2014, as Appendix A (Supplemental Response) to 23 

Interrogatory 1A-CCC-1.   24 

 25 

b) Please see the response to a).   26 
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UNDERTAKING NO. J1.3:   1 

Reference(s):   2 

 3 

 4 

To update slide 8 with 2011 data. 5 

 6 

 7 

RESPONSE:   8 

The figure noted below provides the useful life demographics of Toronto Hydro’s 9 

electrical distribution assets in 2011.  Comparing this figure to the figure provided in 10 

slide 8 of Exhibit EC1 illustrates that the proportion of assets operating at or beyond the 11 

end of useful life has increased from 22% in 2011 to a forecasted 26% in 2015.  The two 12 

figures also demonstrate that the forecasted rate of aging – as represented by the 13 

proportion of existing assets to reach end-of-life over a given five year period – is the 14 

same for both baseline years (i.e., 7% for both the 2011-2016 and 2015-2019 periods). 15 
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UNDERTAKING NO. J1.4:   1 

Reference(s):   2 

 3 

 4 

Please identify reliability metrics used by THESL to determine system areas requiring A, 5 

additional tie and sectionalizing points on loop feeders; B, upgrading existing undersized 6 

loop connectors; and C, upgrading capacity of trunk egress cable, and expected 7 

improvement of these metrics on the program completion, either collectively or 8 

separately. 9 

 10 

 11 

RESPONSE:   12 

For a detailed discussion of ranking and prioritization of investments within the 13 

Contingency Enhancement program, please refer to Exhibit 2B, Section E7.1.4.1. 14 

 15 

This program aims to mitigate future SAIDI impacts in areas of the system that feature 16 

deficiencies with respect to the ability to quickly restore power to customers in 17 

contingency situations.  Please refer to the response to interrogatory 2B-AMPCO-1 for a 18 

discussion of the expected SAIDI improvements.   19 

 20 

It should be noted that Toronto Hydro typically evaluates the expected outcomes of its 21 

investment programs using a quantified, risk-based Business Case Evaluation (“BCE”) 22 

approach.  The results of the BCE analysis for this program can be found in Exhibit 2B, 23 

Section E7.1.5.3, Table 7.  The positive difference in Cost of Ownership related to the 24 

planned investments in the first year of this program represents Toronto Hydro’s 25 

expected benefits for the program.   26 
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UNDERTAKING NO. J1.5:   1 

Reference(s):   2 

 3 

 4 

To advise the assumptions made with respect to reduction of momentary and sustained 5 

faults and customers impacted in arriving at the difference in the cost of ownership for 6 

this project; and to identify the reduction in customer risk costs in arriving at the 7 

difference in the cost of ownership for this project. 8 

 9 

 10 

RESPONSE:   11 

The Contingency Enhancement program, discussed in Exhibit 2B, Section E7.1, consists 12 

of the following elements:   13 

1. Establishing additional tie and sectionalizing points 14 

2. Upgrading under-sized loop conductors 15 

3. Upgrading the capacity of trunk egress cable 16 

 17 

All three of these investments are designed to improve fault isolation in contingency 18 

situations, thereby mitigating unnecessary SAIDI impacts on specific feeders.  By 19 

facilitating the efficient isolation of faulted sections, customers on unaffected sections of 20 

the feeder can be switched to an alternate supply resulting in a reduced outage impact, 21 

which consequently reduces the Asset Risk cost associated with the assets on the feeder.   22 

 23 

The approach to derive the benefits of this program for the Non Asset Risk is inherently 24 

similar to the Asset Risk calculation discussed above.  By allowing for the isolation of the 25 

faulted section as well as enabling load transfer to adjacent circuits, customers on 26 
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unaffected sections of the feeder can be fed from alternate supply points resulting in a 1 

reduced impact due to the fault.   2 

 3 

Toronto Hydro would like to correct the statement made by Mr. Otal on page 69, lines 7-4 

9, of the Technical Conference transcript for November 17, 2014 (EB-2014-0116).  The 5 

Contingency Enhancement program does not specifically target momentary interruptions. 6 

Therefore, no benefits due to momentary interruptions are included in the Cost of 7 

Ownership calculation. 8 

 9 

The expected reduction in the Asset Risk (“AR”) cost for the first year of the program is 10 

calculated as follows: 11 

 12 

Reduction in Asset Risk = AR (Existing) [ARE] – AR (New) [ARN] 13 

       = $ 274.66 M – 221.67 M 14 

       = $ 52.99 M 15 

 16 

The expected reduction in Non Asset Risk (NAR) cost for the first year of the program is 17 

calculated as follows: 18 

 19 

Reduction in the NAR = NAR (Existing) [NARE] – NAR (New) [NARN] 20 

    = $ 719.30 M – 712.51 M 21 

    = $ 6.80 M 22 
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UNDERTAKING NO. J1.6:   1 

Reference(s):   2 

 3 

 4 

To explain assumptions made with respect to reduction of asset-related risk costs with 5 

installation of the reclosures within the calculation of the difference in cost of ownership.   6 

 7 

 8 

RESPONSE:   9 

As explained in the Overhead Momentary Reduction program in Exhibit 2B, Section 10 

E7.4, reclosers are installed on targeted feeders to minimize the effect of both momentary 11 

and sustained outages.  With reclosers installed, there is a reduction in the number of 12 

customers impacted by a sustained or momentary outage as illustrated in Figure 1 below.  13 

In this scenario, the customers in Section A are not affected by the fault in Section B due 14 

to recloser operation.   15 

1500 customers

Section A

CB R

Section B

 

Figure 1:  Feeder with circuit breaker and line recloser 16 
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The expected reduction in impacted customers upstream from the recloser decreases the 1 

risk cost associated with assets on that feeder and consequently leads to the difference in 2 

the cost of ownership.   3 

 4 

Toronto Hydro includes only sustained failure modes when calculating the Asset Risk 5 

portion of the Cost of Ownership within the Business Case Evaluation (“BCE”).  When 6 

calculating the Non-Asset Risk portion of the Cost of Ownership (“NAR”) within the 7 

same BCE process, it should be noted that while cause codes that may contribute towards 8 

momentary interruptions (e.g., tree contacts) are used as part of the NAR calculation, 9 

only NAR events that lead to sustained interruptions are considered.  In sum, momentary 10 

interruptions are not considered in the BCE analysis. 11 

 12 

If momentary interruptions were considered as part of either the AR or NAR portions of 13 

the Cost of Ownership calculation, the overall difference in Cost of Ownership would 14 

necessarily increase, resulting in a larger expected benefit value and ultimately a larger 15 

positive NPV value.  Therefore, Toronto Hydro’s NPV calculation for this program is 16 

likely understating the benefits.   17 
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UNDERTAKING NO. J1.8:   1 

Reference(s):   2 

 3 

 4 

To reconcile the numbers that appear in the interrogatory table relative to the page 5 

number referenced in the PDF, for the five reports  6 

 7 

 8 

RESPONSE:   9 

The following provides a reconciliation of the Event & Duration Cost values as originally 10 

presented in OEB Staff 27 as part of the EB-2012-0064 application.  As part of Toronto 11 

Hydro’s review and analysis of other customer interruption cost (“CIC”) valuation 12 

studies, outputs from these studies were interpreted and aligned with the architecture of 13 

the Feeder Investment Model (“FIM”), which uses an Event Cost and a Duration Cost 14 

value.  To create this alignment, a number of assumptions – all of which are explained in 15 

this response – were applied in order to compare these individual results with Toronto 16 

Hydro’s CIC values. 17 

 18 

Due to the interpretation and approximation required to align the studies’ results with the 19 

FIM architecture, some anomalies were produced during the calculation process.  At the 20 

broader level, the process of deriving the Event and Duration Cost was kept consistent as 21 

best as possible, but the specific calculations may vary from one study to another, due to 22 

the varying underlying assumptions, formatting and nature of the study results.  Further 23 

discussion is presented at the end of this undertaking within a Post-Analysis Discussion 24 

section. 25 

 26 
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All values in OEB Staff 27 were presented in U.S. dollars, due to the fact that U.S. and 1 

Canadian (CAD) dollars were at par in 2012 – the time this analysis was completed.  2 

Furthermore, at least one of the studies in this analysis was already presented in U.S. 3 

dollars.  It should be noted the the exact currency conversion rates that were applied and 4 

used in the original IR response for U.S. dollar conversion are no longer available.  As 5 

such, a different set of 2012 conversion rates was applied in developing this response, 6 

which results in a slight variance with respect to the exact Event and Duration costs 7 

derived in the original response (the dollars are the same, but the cents may vary in some 8 

cases).  The conversion rates used here are from 2012 – the year in which this 9 

comparative analysis was first developed and produced.  All conversion rates were 10 

obtained from OANDA Corporation’s official website 11 

(http://www.oanda.com/currency/historical-rates/).  OANDA Corporation is a financial 12 

services provider of currency conversion, online retail currency transfers and foreign 13 

exchange information.   14 

 15 

 16 

STUDY 1:  Values Provided for Interruption Cost Netherlands: 17 

 18 

Table 1-1:  Event & Duration Costs presented in OEB Staff 27 19 

App. Study Name Duration Cost 

($/kVA) THESL 

Event Cost ($/kVA) 

THESL 

A Interruption Costs Netherlands $ 8.72   $  6.58  
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Table 1-1 illustrates the initial values from the “Netherlands” study, converted into Event 1 

and Duration Costs respectively.1  The original values from the study, as found in 2B-2 

AMPCO-14, Appendix A, Page 4, were presented in British Pounds.  These are 3 

converted to U.S. Dollars by applying the currency conversion rate of 0.6485.  The 4 

converted values in U.S. Dollars are found in Table 1-2. 5 

 6 

Table 1-2:  “Netherlands” Study CIC Values Converted to U.S.  Dollars 7 

Duration Commercial Industrial Large User 

Momentary  $1.53   $9.48   $10.39  

1min  $1.57   $9.98   $10.39  

20min  $6.00   $22.00   $10.58  

1hr  $16.42   $38.95   $11.07  

4hr  $60.20   $111.36   $13.66  

8hr  $121.28   $185.21   $14.97  

24hr  $154.17   $231.89   $20.59  

 

 

Event Cost derivation from “Netherlands” Study: 8 

As the Event Cost is designed to represent the first period immediately after power 9 

interruption, the 1 minute values from the study were interpreted to align to this outage 10 

period, since 1 minute traditionally represents the boundary between a momentary and a 11 

sustained interruption. 12 

 13 

To calculate the Event Cost from this study, the average per kW cost for 1 minute for the 14 

Commercial, Industrial and Large User customers was calculated to be $7.31 per kW.  15 

                                                           
1 This study is called the “Netherlands” study because it was presented at a conference in the 
Netherlands.  The cost figures are in British Pounds in the original study.  
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This value was converted to $ per kVA by using a 0.9 power factor, resulting in an Event 1 

Cost value of $6.58 per kVA. 2 

 3 

Duration Cost derivation from “Netherlands” Study: 4 

As the Duration Cost is designed to represent the second period which contains on-going 5 

disruption to production, sales, office work and entertainment, where customer 6 

interruption cost is proportional to the duration of power failure, the per kW costs 7 

provided at the hourly intervals of 1, 4 and 8 hours respectively were interpreted to align 8 

to this outage period.  In this case, the 24 hour interval was not applied in this calculation, 9 

since an outage of this duration would be considered an extreme outlier event, and 10 

including this outlier event would not be consistent with THESL’s CIC methodology. 11 

 12 

The individual per kW costs provided at the 1, 4 and 8 hour intervals for Commercial, 13 

Industrial and Large User customer classes respectively, are converted into kW-hour 14 

costs by dividing the per kW value with the associated hourly interval that the value was 15 

recorded at.  An average is determined across the customer classes in order to produce a 16 

set of Average Hourly Costs for each recorded interval, as presented in Table 1-3.  17 
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Table 1-3:  “Netherlands” Study Equivalent Average Hourly Cost across different 1 

Customer Classes 2 

Duration Average Hourly Cost across the Commercial, Industrial and Large User 

1hr  $22.15  

4hr  $15.44  

8hr  $13.39  

 

 

An average was then calculated from these average hourly costs in order to produce the 3 

Duration Cost value of $16.99 per kW-hour.  This average value was then converted to a 4 

per kVA value using the power factor of 0.9 to derive a final Duration Cost of $15.29 per 5 

kVA-hour.  As a final step, since the Event Cost could be considered to have been 6 

embedded within the Duration Cost value, the Event Cost was subtracted from the 7 

Duration Cost value in order to produce a final result of $8.71 per kVA-hour. 8 

 9 

 10 

STUDY 2:  Values Provided for The Use of Customer Outage Cost Surveys in Policy 11 

Decision-Making: 12 

 13 

Table 2-1:  Event & Duration Costs presented in OEB Board Staff 27 14 

App. Study Name Duration Cost 

($/kVA) THESL 

Event Cost ($/kVA) 

THESL 

C The Use of Customer Outage Cost 

Surveys in Policy Decision-Making 

 $ 14.44   $ 35.98  
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Table 2-1 illustrates the initial values from the “Policy Decision-Making” study, 1 

converted into Event and Duration Costs respectively.  The original values from the 2 

study, as found in 2B-AMPCO-14, Appendix B, page 5, were converted from Euro (€) to 3 

U.S. Dollars by applying the currency conversion rate of 0.7909.  The converted values in 4 

U.S. Dollars are found in Table 2-2. 5 

 6 

In this case, the “Direct Cost” values were interpreted and approximated for comparison 7 

to Toronto Hydro’s CIC values, as direct costs best represent the direct tangible impacts 8 

that customers will experience during a power interruption.  The “Domestic” customer 9 

class was interpreted as being a residential customer class based upon the information 10 

presented on 2B-AMPCO-14, Appendix B, Page 7, where “Residential” is described as 11 

the sector that is aligned to the “Domestic” customer. 12 

 13 

Table 2-2:  “Policy Decision-Making” Study CIC Values Converted to U.S.  Dollars 14 

Duration Direct Cost 

  Domestic Business 

3min  $10.14   $69.74  

1hr  $32.04   $149.17  

2hr  $25.81   $105.94  

4hr  $19.89   $84.94  

8hr  $12.24   $50.59  

 

 

Event Cost derivation from “Policy Decision-Making” Study: 15 

The Event Cost was derived by using the average per kW cost between the domestic and 16 

business customer classes at the three-minute interval, as this time interval was 17 

interpreted as being the most aligned to the first period of the outage (the “Event”).  This 18 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J1.8 

Filed: 2014 Nov 24 
Page 7 of 22 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ASSOCIATION OF MAJOR POWER CONSUMERS IN ONTARIO 

 
 

Panel:  Distribution Capital and System Maintenance 

average was calculated as being $39.94 per kW.  This value was converted to $ per kVA 1 

by using a power factor of 0.9, resulting in the Event Cost of $35.95 per kVA. 2 

 3 

Duration Cost derivation from “Policy Decision-Making” Study: 4 

The first step was to subtract the per kW cost at the 3 min interval from the respective per 5 

kW costs at the 1, 2, 4 and 8 hour intervals respectively, such that the Event Cost portion 6 

was not being duplicated within the Duration Cost value.  Furthermore, these values were 7 

converted into equivalent hourly figures by dividing each kW-hour value with the 8 

respective time interval.  The resulting values are shown in Table 2-3. 9 

 10 

Table 2-3:  “Policy Decision-Making” Study Equivalent Hourly kW-hour values at 11 

1, 2, 4, 8hr Intervals 12 

Duration Domestic Business 

1hr  $21.90   $79.43  

2hr  $7.83   $18.10  

4hr  $2.44   $3.80  

8hr  $0.26  -$2.39  

 

 

It should be noted that the eight-hour reading has registered a negative value with the 13 

removal of the three-minute interval cost component, as shown in Table 2-3.  This 14 

anomaly is due to the fact that the valuations for both domestic and business customer 15 

classes are not increasing with time, which is typically the case within most other 16 

studies.3  This anomaly is further discussed in the last section of this undertaking 17 

                                                           
3 The phenomena of decreasing value is reviewed in the Post-Analysis Discussion section at the end of this 
response. 
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response – “Post-Analysis Discussion”.  An average per kW value is calculated between 1 

the two customer classes and provided in Table 2-4.   2 

 3 

Table 2-4:  Average “Policy Decision-Making” Study Equivalent Hourly kW-hour 4 

values for all Customer Classes at 1, 2, 4, 8hr Intervals 5 

Duration Average per kW 

1hr  $ 50.72  

2hr  $ 12.97  

4hr  $ 3.12  

8hr -$ 1.07  

 

 

The average of the per kW values shown in Table 2-4 is calculated in order to produce 6 

the result of $16.42 per kW.  This value is converted to a $/kW-hour value by using a 7 

power factor of 0.9.  The final Duration Cost produced is $14.78 per kVA-hour.   8 

 9 

 10 

STUDY 3:  Values Provided for Customer Expectations of DNOs and WTP for 11 

Improvements in Service 12 

 13 

Table 3-1:  Event & Duration Costs presented in OEB Board Staff 27 14 

App. Study Name Duration Cost 

($/kVA) THESL 

Event Cost 

($/kVA) THESL 

D Consumer Expectations of DNOs 

and WTP for Improvements in 

Service 

 $ 22.54   $  8.77  
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Table 3-1 illustrates the initial values from the “DNO” study, converted into Event and 1 

Duration Costs respectively.  The original values from the study, as found in 2B-2 

AMPCO-14, Appendix C, Page 30 (as marked in the report), Table 29, were converted 3 

from British Pounds to U.S.  Dollars by applying the average currency conversion rate of 4 

0.649.  From this table, a “cut” was understood to be an outage, and only those values 5 

marked as “Urban” were accounted for in this analysis, due to the alignment to Toronto 6 

Hydro’s customer base. 7 

 8 

From Table 29, the “Value per unplanned urban cut (reduction in frequency over 5 years 9 

from current)” valuation for Urban customers was converted from British Pounds into 10 

U.S. Dollars and used to represent the Event Cost, as it best aligned to this period of the 11 

outage.  From this same table, the “20 minute reduction to average cut” valuation for 12 

Urban customers was converted from British Pounds into U.S. Dollars and used to derive 13 

the Duration Cost, as this value was interpreted as best aligning to a specific time 14 

duration following the outage (the “Duration” period).   15 

 16 

These converted values in U.S. Dollars are provided in Table 3-2.   17 

 18 

Table 3-2:  “DNO” Study CIC Values Converted to U.S. Dollars 19 

Value Converted cost 

Value per unplanned urban cut per customer $ 29.23  

Value per 20 minute reduction to average cut $ 25.03 
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For the Event Cost the cost associated with the row labelled “Value per unplanned urban 1 

cut (reduction in frequency over five years from current)” and the column named 2 

“Urban” with subheading “£” was used.  This value best represents an outage equivalent 3 

to a momentary for consistency between methodologies. 4 

 5 

Both of the values provided in Table 3-2 have been interpreted as being measured on a 6 

per customer basis.  As the other comparative Event and Duration Costs provided in this 7 

analysis are measured on a per kVA and kVA-hour basis respectively, these numbers 8 

needed to be converted accordingly.  In order to convert both of these values to kW, an 9 

average of 3 kW/customer was applied.  This average was derived by dividing the total 10 

estimated system consumption of the distribution network operators (DNO) in the United 11 

Kingdom (where the study was performed) of 85GW4 with the total customer count of 12 

29,816,0005 of the DNO in the United Kingdom.  This yielded an estimated result of 2.85 13 

kW per customer, which was approximated to 3 kW per customer. 14 

 15 

Event Cost derivation from “DNO” Study: 16 

The “Value per unplanned urban cut per customer” value from Table 3-2 was converted 17 

from the per customer amount to a per kW amount by applying the conversion factor of 3 18 

kW per customer.  This resulted in the cost of $9.74 per kW.  This cost was then 19 

converted from per kW to per KVA by applying a power factor of 0.9, which yielded a 20 

final Event Cost of $8.77 per kVA. 21 

 

 

 

                                                           
4 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/337649/chapter_5.pdf  
5 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/337649/chapter_5.pdf 
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Duration Cost derivation from “DNO” Study: 1 

The “Value per 20 minute reduction to average cut”, as provided in Table 3-2, was used 2 

as the basis to calculate the Duration Cost.  From the labelling of this variable in the 3 

study, it was interpreted that this variable represents an average amount associated to a 20 4 

minute reduction of the “Duration” period of the outage.  Therefore, it was interpreted 5 

that the Event period of the outage is not included in this value and therefore an Event 6 

Cost would not need to be subtracted from this amount.  Furthermore, it is assumed that 7 

because this is an average amount per 20 minutes of “Duration” period, it is a value that 8 

will remain continuous for subsequent 20 minute periods.   9 

 10 

Based upon the above assumptions, this variable is first converted from the current 20 11 

minute period to a full 1 hour period, by multiplying this variable by 3 such that three 20 12 

minute periods are considered in succession (adding up to a 60 minute value. The 13 

resulting customer cost per hour in US dollars is $75.09.  This value was then converted 14 

into a kW-hour value, by using the 3 kW per customer conversion factor.  The resulting 15 

value is $25.03 kW per hour.  Finally, this result was converted from a per kW value to a 16 

per kVA value, using the 0.9 power factor.  This resulted in the produced Duration Cost 17 

of $22.52 per kVA-hour.   18 

 19 

20 
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STUDY 4:  Values Provided for Economic Valuation of Electrical Service Reliability 1 

 2 

Table 4-1:  Event & Duration Costs presented in OEB Board Staff 27 3 

App. Study Name Duration Cost 

($/kVA) THESL 

Event Cost ($/kVA) 

THESL 

E Economic Valuation of 

Electrical Service Reliability 

 $ 17.63   $ 86.65  

 

Table 4-1 illustrates the initial values from the “Economic Valuation” study, converted 4 

into Event and Duration Costs respectively.  The original values from the study, as found 5 

in 2B-AMPCO-14, Appendix D, Page 9, were converted from Euro (€) to U.S. Dollars by 6 

applying the currency conversion rate of 0.7909 as referenced previously.  The 7 

“Household” customer class was interpreted as being a residential customer class.  The 8 

converted values in U.S. Dollars are found in Table 4-2.   9 

 10 

Table 4-2:  Event & Duration Costs in U.S currency 11 

Duration Household Company 

3 min  $34.52   $157.85  

1 hr  $92.93   $257.85  

4 hr  $68.38   $125.87  

12 hr  $55.28   $65.38  

 

 

Event Cost derivation from “Economic Valuation” Study: 12 

The Event Cost was derived by using the average per kW cost between the Household 13 

and Company customer classes at the 3 minute interval, as this time interval was 14 
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interpreted as being the most aligned to the first period of the outage (the “Event”).  This 1 

average was calculated as being $96.18 per kW.   2 

 3 

This value was converted from a per kW to a per kVA value by applying a power factor 4 

of 0.9.  This resulted in the production of an Event Cost value of $86.56 per kVA. 5 

 6 

Duration Cost derivation from “Economic Valuation” Study: 7 

As this study provided results in kWh as opposed to kW, it was interpreted that in order 8 

to produce an equivalent Duration Cost, all costs, including the cost at the 3 minute 9 

interval, would need to be included as part of the average calculation further described 10 

below – however, the “Event” period portion of the costs would still be individually 11 

subtracted from each of the time intervals.  As part of this calculation, each of the hourly 12 

interval values from 1 hour and beyond were converted into equivalent hourly figures by 13 

dividing each kW-hour value with the respective time interval.  These resulting values are 14 

shown in Table 4-3. 15 

 16 

Table 4-3:  ”Economic Valuation” Study kW-hour values at 3 min, 1, 4, 8hr 17 

Intervals (1 to 8hr Interval Values in Equivalent Hours) 18 

Duration Household Company 

3 min  $ 0  $ 0 

1 hr  $ 58.47   $ 100.00  

4 hr  $ 8.47  -$ 7.99  

12 hr  $ 1.73  -$ 7.11  

 

 

As these values were presented from the study in kWh, as opposed to kW, it was 19 

interpreted that the average would need to be calculated across the entire time range of 20 
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the analysis, which included the three-minute interval value.  Therefore, even though the 1 

three-minute value is calculated as $0 following the subtraction of the “Event” period 2 

costs, it was still included as a data point, along with the other figures in Table 4-3, as 3 

part of the arithmetic mean calculation.  The results of this calculation are presented in 4 

Table 4-4. 5 

 6 

It can also be noted that similar to the “Policy Decision-Making” study, there are 7 

negative values produced for the “Company” classification at the four- and eight-hour 8 

intervals respectively following the removal of the “Event” period portion of cost.  9 

Again, this anomaly is due to the fact that the valuations for the Company class are not 10 

increasing with time, resulting in negative values further in the time period.  This is 11 

further discussed in the “Post-Analysis Discussion” of this undertaking. 12 

 13 

Table 4-4:  Average Duration Costs in U.S currency per kW 14 

Household Company 

$ 17.15   $ 21.22  

 

 

An average was taken of the values presented in Table 4-4, resulting in a result of $19.19 15 

per kW-hour.  This result was converted to a kVA-hour value by applying a power factor 16 

of 0.9, resulting in a Duration Cost value of $17.27 per kVA-hour. 17 

18 
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STUDY 5:  Values Provided for How to Estimate the Value of Service Reliability 1 

Improvements 2 

 3 

Table 5-1:  Event & Duration Costs presented in OEB Board Staff 27 4 

App. Study Name Duration Cost 

($/kVA) THESL 

Event Cost ($/kVA) 

THESL 

F How to Estimate the Value of 

Service Reliability Improvements 

$ 50.94  $ 42.93  

 

 

Table 5-1 illustrates the initial values from the “Value of Service Reliability 5 

Improvements” study, converted into Event and Duration Costs respectively.  The 6 

original values from the study, as found in 2B-AMPCO-14, Appendix E, Page 2, Table 1, 7 

were already provided in U.S. dollars and therefore no currency conversion was 8 

necessary.   9 

 10 

For the Event Cost and Duration Cost calculations in the following sections the “Cost per 11 

Average kW” of each customer class subcategory was used in order to align to studies 12 

analyzed thus far using values of kW as opposed to kWh.  Furthermore, all three 13 

customer classes, including “Residential”, “Small C&I” and “Medium & Large C&I” 14 

were considered in the calculation of the Event and Duration Costs respectively. 15 

 16 

Event Cost derivation from “Value of Service Reliability Improvements” Study: 17 

The Event Cost was derived by using the average per kW cost between the “Medium & 18 

Large C&I”, “Small C&I” and “Residential” customer classes at the momentary outage, 19 
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as the momentary was interpreted as being the most aligned to the first period of the 1 

outage (the “Event”).  These values are provided in Table 5-2. 2 

 3 

Table 5-2:  “Value of Service Reliability Improvements” Study Momentary kW 4 

values for all Customer Classes 5 

Duration Medium & Large C&I Small C&I Residential 

Momentary  $ 8.00  $ 133.70 $1.40 

  

 

From these three values, the calculated average was $47.70 per kW.  This value was 6 

converted to a $ per kVA value by using a power factor of 0.9, resulting in the Event Cost 7 

of $42.93 per kVA. 8 

 9 

Duration Cost derivation from “Value of Service Reliability Improvements” Study: 10 

It should be noted that the original Duration Cost calculation as provided in OEB Staff 27 11 

was calculated in a manner that only included the one-hour time interval as part of the 12 

kW-hour derivation.  As per this undertaking, this value has been corrected to use the 1, 4 13 

and 8 hour intervals respectively as has been performed with the other studies. 14 

 15 

Table 5-3 provides the kW-hour values at the 1, 4, and 8 hour intervals for residential, 16 

small C&I and medium & large C&I customers respectively.  An average was taken of 17 

these values were used in order to derive a Duration Cost value presented in Table 5-4. 18 

19 
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Table 5-3:  “Value of Service Reliability Improvements” Study kW-hour values at 1, 1 

4, and 8 hr Intervals for all Customer Classes 2 

Duration Medium & Large C&I Small C&I Residential 

1hr  $ 15.30  $ 282.00 $ 2.20 

4hr  $ 13.03  $ 298.95 $ 4.90  

8hr  $ 10.63  $ 296.08 $ 0.86  

 

 

Table 5-4:  “Value of Service Reliability Improvements” Study kW-hour values at 1, 3 

4, and 8 hr Intervals for all Customer Classes 4 

Duration Average across all Classes 

1hr  $ 99.83  

4hr  $ 104.40  

8hr  $ 102.52  

 

 

As was performed with other studies, the portion of cost associated with the “Event” 5 

period was subtracted from the average of all values in the table above, resulting in a 6 

Duration Cost value of $59.32 per kW-hour. 7 

 8 

Finally, this value was converted to a per kVA value by using a power factor of 0.9, 9 

thereby producing a final Duration Cost of $53.39 per kVA-hour.   10 

 11 

Post-Analysis Discussion 12 

As noted at the beginning of this undertaking response, this exercise required 13 

interpretation and approximation of results from these individual studies to align them 14 

with the architecture used in the FIM.  The assumptions used were consistently applied, 15 
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but the results were impacted by the availability of underlying information and 1 

assumptions for each study – which was typically quite limited. 2 

 3 

The negative results that are produced during the calculation of the Duration Cost for 4 

both the “Policy Decision-Making” and “Economic Valuation” studies represent good 5 

examples of unknown underlying assumptions.  In both cases, the study values fluctuate 6 

over the time horizon and do not increase as expected.  This suggests that the values 7 

presented within these studies may have been non-cumulative in nature, and therefore 8 

there may have been no need to subtract the Event portion of cost from the Duration Cost 9 

value.  However, without the knowing the underlying assumptions, and with other studies 10 

that do clearly contain increasing valuations as time progresses (e.g., “Netherlands”, 11 

“Value of Service Reliability Improvements”), a decision was made to apply the same 12 

comparative process to produce values for all studies, including subtracting the “Event” 13 

portion of the cost consistently in every study from the “Duration” period.   14 

 15 

Alternatively, the results of the “Policy Decision-Making” study can be revisited and re-16 

calculated, the Event and Duration Costs for the Residential customer class as noted in 17 

Table 6-1.  As per this alternative calculation, it is now assumed that the numbers 18 

presented for the various intervals are non-cumulative, and therefore the Event portion of 19 

cost is no longer subtracted from the Duration Cost value. 20 

21 
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Table 6-1:  Alternatively-Calculated Residential-Class Event & Duration Costs for 1 

“Policy Decision-Making” Study  2 

Index Study Name Residential-Class 

Duration Cost 

($/kVA) THESL 

Residential-Class 

Event Cost ($/kVA) 

THESL 

C The Use of Customer Outage Cost 

Surveys in Policy Decision-Making 

 $ 19.43   $ 21.51  

 

 

As part of an effort to continually monitor Toronto Hydro’s CIC alignment to the results 3 

produced for other utilities, an additional comparison has been produced as part of this 4 

undertaking.  This comparison is for the 2012 Pacific Gas & Electric (PG&E) CIC 5 

valuation study, which became available after the original EB 2012-0064 IR response 6 

(OEB Staff 27). 7 

 8 

 9 

ADDITIONAL STUDY 6:  Pacific Gas & Electric Company’s Value of Service 10 

Study 11 

 12 

The following results were drawn from Table 1-3 on page 8 of the study.  The 13 

agricultural customer class was excluded for purposes of comparing customer classes in 14 

Toronto – where no agricultural customers exist.  Both the Bay and Non-Bay areas were 15 

considered as they are comparable to Toronto’s core and surrounding areas.  Table 6-2 16 

provides a breakdown of the Value of Service values in $ per kW.   17 

18 
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Table 6-2:  Value of Service costs expressed in $/kW as drawn from PG&E  1 

Duration Residential SMB (small & med. 

Business) 

Large Business 

5 minutes $9.75 $43.30 $319.30 

1 hour $14.86 $205.20 $327.40 

4 hour $21.03 $540.10 $436.90 

8 hour $28.61 $1,136.40 $449.70 

 

 

Event Cost derivation from “PG&E” Study: 2 

The Event Cost was derived by using the average per kW cost between the three 3 

customer classes at the 5 minute interval, as this time interval was interpreted as being the 4 

most aligned to the first period of the outage (the “Event”).  This average was calculated 5 

as being $124.12 per kW.  This value was then converted to a per-kVA value by applying 6 

a power factor of 0.9, thereby producing an Event Cost of $111.71 per kVA. 7 

 8 

Duration Cost derivation from “PG&E” Study: 9 

As was the case with the “Netherlands” study, the 24 hour interval value was not applied 10 

in this calculation, since an outage of this duration would be considered an extreme 11 

outlier, and by this point in time, customers are more likely to take action to avoid those 12 

activities involving electricity, such that any further disruption can be minimized. 13 

 14 

As was performed with all other studies, the costs associated with the “Event” period of 15 

the outage were subtracted from each of the individual customer classes at the 1, 4, and 8 16 

hour time intervals.  Also as was performed with other studies, these values were all 17 

converted into equivalent hourly figures by dividing each kW-hour value with the 18 

respective time interval, as noted in Table 6-3.   19 
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 1 

From the individual per kW costs provided at the 1 hour, 4 hour and 8 hour intervals for 2 

Residential, SMB, and Large Business customer classes respectively, the difference 3 

between the value presented and the five-minute (event cost) was taken for all customer 4 

classes at these intervals respectively, as noted in Table 6-3 below. 5 

 6 

Table 6-3:  Equivalent Hourly $ per kW Values for 1, 4, 8hr Time Intervals 7 

Duration Residential SMB (small & med. 

Business) 

Large Business 

1 hour $5.11 $161.90 $8.10 

4 hour $2.82 $124.20 $29.40 

8 hour 2.36 $136.64 $16.30 

 

 

The average hourly $ per kW was then computed for each customer class.  The result is 8 

found in Table 6-4. 9 

 10 

Table 6-4:  Average Hourly Duration $ per kW  11 

Residential SMB (small & med. Business) Large Business 

$3.43 $140.91 $17.93 

 

 

An average value of $54.09 per kW was produced across these customer classes.  This 12 

was converted to a per kVA value by applying a 0.9 power factor, resulting in a Duration 13 

Cost of $48.68 per kVA.   14 

 15 

From this analysis, the final Event and Duration Cost values are detailed in Table 6-5.   16 
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Index Study Name Duration Cost 

($/kVA) THESL 

Event Cost ($/kVA) 

THESL 

G Pacific Gas & Electric Company’s 

Value of Service Study 

 $ 48.68   $ 111.71  
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Reference(s):   2 

 3 

 4 

To file the BIS report  5 

 6 

 7 

RESPONSE:   8 

The BIS report has been filed at Appendix A to this response.   9 
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Date May 3, 2012 
 
From BIS Consulting 
 
To Amanda Klein 
 Senior Regulatory Counsel, Toronto Hydro 
 
Regarding Toronto Hydro’s current asset management practices related to aging 

infrastructure; comparison with industry 
 
 
A common challenge at virtually all regulated electric utilities is communicating the need 
for spending on replacement or rehabilitation of aging assets in a way that resonates 
with executives and regulators.  A great deal of institutional knowledge and technical 
data are available at the technical, engineering level, but this information does not 
automatically translate into spending needs.   
 
Planning for replacement and rehabilitation is a two-step process, 
bridging the gap between engineering-level data and the budget: 

♦ Step 1: Asset Evaluations – What have we got?  What 
condition is it in relative to end of life and how critical is it? 

♦ Step 2: Life-cycle Value Analysis – What interventions can be 
taken to mitigate risk?  Are they justified?  What is the right long-
range spending plan? 

 
At best-practice utilities, life-cycle analysis is used to quantify the fundamental trade-off 
between capital spending and marginal cost, which comprises spending on maintenance 
as well as risk, including cost to customers from outages and other effects of failures of 
aging assets.  Toronto Hydro (THESL) has a well-developed asset management 
program for optimizing spending on replacement of aging assets and prioritizing among 
competing programs in case of resource limitations.  The outputs of this process, that is 
projects whose benefits in terms of avoided risk are expected to exceed their costs, are 
inputs to Toronto Hydro’s budget process, which includes project prioritization and the 
rate filing itself.   
 
This document is a comparison of THESL’s practices in this area relative to their peer 
utilities’. 
 
 
Data Collection, Storage, and Access  
Normal industry practice  
All utilities have information that is collected and 
stored by different groups for different purposes. 
The information may be in text, numerical, or data 
format and may be stored on paper, written text 
stored in an electronic data base, or in spread 
sheets or data bases in various modules of 
programs such as SAP.  Because this information 
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is gathered by multiple groups for different purposes it is typical that much of the 
information needed to establish consistent asset management processes is difficult to 
retrieve and make use of. 
 
Toronto Hydro practice 
The asset management group at THESL has good access to relevant data.  When the 
Feeder Investment Model (FIM) was developed, the data sources were hard-linked to 
the model through the Data-Packager Report System (DPRS), which retrieves data from 
line patrols, GEAR, and ACA and passes it to FIM with a minimum of manual 
intervention.  THESL is continuing to develop DPRS, including improvement of the 
graphical interface.   
 
There are utilities with more developed data-management systems than THESL.  
However, they relate more to simple data storage and retrieval rather than decision-
making as part of asset management.  THESL is ahead of its peers in linking its asset 
data to its aging infrastructure management process.  Because of this, and the ongoing 
progress made in improving data management and integration, we conclude that THESL 
is at or near the cutting edge of the industry in this area. 
 
Comments, gaps 
THESL has a plan in place for continued improvement of its data management.  This will 
be important for ensuring the long-term survival of the process as data ages and as 
personnel who developed the process move on.  We recommend moving forward with 
this plan.   
 
Definitions of Asset Classes; Inventory / Registry 
Normal industry practice 
Most utilities maintain inventories of assets for accounting purposes.  These data may or 
may not be directly usable for asset class definitions but typically the necessary 
information is available. Some utilities have a poor grasp of their asset inventories, 
especially when it relates to equipment installed many years ago, such as underground 
cable, or assets that may have been moved from one location to another. 
 
Toronto Hydro practice 
THESL has good demographic data, including installation date, for all major asset 
classes.  This includes underground cable, which is a particularly important asset class 
due to its perceived risk and large capital replacement program.  THESL is at or above 
industry best practice in this area. 
 
Comments, gaps 
None. 
 
Condition Assessment 
Normal industry practice 
Most utilities do not assess the condition of their equipment in a formal or consistent 
way. After normal maintenance is carried out, the utility documents that the asset is in 
good condition “as left”.  With this approach, all equipment appears to be in “good” 
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condition and the basis for replacement or refurbishment becomes subjective or, at best, 
age based. 
 
For some assets, notably power transformers and wood poles, data indicating condition 
relative to end of life are often collected, although the link to replacement planning is 
usually subjective and ad hoc.  For most assets the data that are collected relate much 
more to maintenance and the need for maintenance rather than how close the asset is to 
end of life (i.e., major failure). 
 
Toronto Hydro practice 
Toronto Hydro has a well developed health indexing program (ACA), which defines the 
way in which condition relative to end of life is to be assessed for each asset class.  
These formulations were recently updated.  The completeness of required data varies by 
asset class depending on what has been collected to-date.  But THESL has made a 
commitment to collect the best data regardless of whether it was collected in the past or 
they are just starting.  This means that the completeness of the data will improve over 
time. 
 
THESL has integrated its health indices into FIM, which is the proper approach.  I.e., 
health index is important because it is a measure of probability of failure; it is not 
necessarily a justification for replacement on its own. 
 
The ACA program at THESL is leading-edge for the industry, particularly for distribution 
lines assets which are often difficult to assess. 
 
Comments, gaps 
We recommend continued collection of data needed to support ACA.  We also 
recommend calculating the correlations between health index and failure probability as 
these data become available over time.  As the ACA program matures it will be possible 
to track the failure rates and possibly maintenance cost of assets in terms of health 
index (see discussion of Failure Probability below).   
 
Use of Subject Matter Experts (SME) 
Normal industry practice 
Many large utilities identify specialists or “subject-matter experts” within their company to 
provide advice and technical input related to the decision making process.  In some 
cases these experts become part of the asset management group.  Smaller utilities, 
without access to such experts in-house, join industry information exchange groups 
(such as CEA or EPRI) to determine what others are doing regarding certain technical 
issues and/or retain consulting companies to provide specific expertise. 
 
Toronto Hydro practice 
Toronto Hydro has done an exceptional job of leveraging the tacit knowledge of its 
internal subject-matter experts in developing its asset management tools.  During 
development of FIM, one or more SMEs were identified for each asset class, and they 
met regularly with the development team to provide input on key issues such as health, 
failure probability, failure scenarios (i.e., consequences), and intervention strategies.  
This approach has helped to foster buy-in throughout the utility and has improved the 
accuracy of the inputs and assumptions for ACA and FIM.  In addition to this, THESL 
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has brought in outside experts to work as part of their team at key stages of 
development. 
 
The use of subject-matter experts at THESL is industry best-practice. 
 

 
 
Comments, gaps 
None. 
 
Risk Assessment 
Normal industry practice 
The most common approach to risk assessment as part of aging infrastructure is a 
qualitative matrix, documenting subjective estimates of probability and consequences of 
failure within an asset class.  Assets will be identified as high risk based on where they 
fall in the matrix.  Those toward the upper right, i.e., high risk assets, are designated as 
the highest priority for replacement. 
 

 
 

A typical risk matrix, plotting 
each asset in a given class in 
terms of a relative measure 
of probability (X-axis) and 
consequences (Y-axis) of 
failure.  High risk assets tend 
toward the upper right 
corner. 
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The difficulties with this approach are twofold.  First, although the risk matrix ranks the 
assets by risk, it does not indicate how many should be replaced and how many should 
be left in service.  For example, it is possible that the highest-risk asset should not be 
removed from service.  Second, it is very difficult to compare across asset classes to 
determine, for example, whether the highest risk transformer should be prioritized above 
the highest risk breaker. 
 
Toronto Hydro practice 
THESL assesses risk in actual cost terms, using concrete failure scenarios in which 
probability of failure is defined as a true probability and consequences of failure are 
quantified in dollars.  This solves both of the problems identified above: It is clear which 
assets are at end of life and which are not, and risk is quantified in consistent terms for 
all assets so they can be compared.  This is the best-practice approach to risk 
assessment. 
 

 
 
Comments, gaps 
None. 
 
Failure Probability 
Industry normal practice 
There are generally two methods used by THESL’s peer group to describe the 
probability of failure for aging assets. 

♦ Relative assessments, e.g., high, medium, low; or rare, possible, nearly certain.  
These are often developed in-house.  

♦ Failure probability correlations with age or condition, often purchased from 
consultants or developed through professional organizations like ITOMS. 

 
The perception that a group of assets is failing at an increasing rate is often the basis for 
a proactive replacement program.  A typical example of this is direct-buried cable, which 
many utilities are replacing or injecting based on perceived failure probability. 

Sample risk matrix from 
Toronto Hydro’s Feeder 
Investment Model.  Assets 
are plotted according to 
actual, not relative, 
measures of probability of 
failure and consequence 
cost, which includes 
implicit cost to customers.  
Assets at end of life are 
highlighted in red. 
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Toronto Hydro practice 
THESL estimates failure probability with respect to age based on historical failure data, if 
available, or subject-matter expertise otherwise.  THESL has created failure probability 
curves (also known as hazard curves) for each asset class, which define the annual 
probability of failure as a function of age, consistent with the failure scenarios, in a failure 
probability study, which summarizes available failure data, fitted failure probability 
curves, and third party estimates of expected service life.  The methodologies used to 
generate the failure curves based on this data have been reviewed and validated.  
Furthermore, THESL has begun collecting failure data more aggressively so the curves 
can be improved over time.   
 
In addition to correlating failure with age, FIM includes a correlation with health.  
Because the ACA program is relatively new and not much data is available, it is not yet 
possible to do a rigorous statistical assessment. At present, THESL uses a single 
correlation between health index and failure probability, which is based on a small 
amount of data and the experts’ assumptions, built into the interpretation of health index 
results. 
 
In both of these areas, THESL is well ahead of most utilities in estimating failure 
probability. 
 
Comments, gaps 
We recommend THESL consider sharing failure data with other utilities to jump start the 
process of improving failure probability estimates, especially with respect to health.  This 
could be accomplished through an organization such as CEA or EPRI, or informally.   
 
Asset Criticality, Consequences of Failure 
Normal industry practice 
Normal industry practice for managing aging infrastructure may or may not include asset 
criticality in an explicit way.  Where criticality is addressed, the most common approach 
is to include it as one weighted parameter in an overall replacement priority score.  

This figure shows an 
example of an industry 
failure curve for a 
particular asset class.  
Typically the analyst will 
correlate failure data from 
multiple participating 
utilities and perform a 
regression calculation to 
determine the hazard rate. 



Amanda Klein  May 3, 2012 
Toronto Hydro 

Confidential Document Page 7 

Where criticality is not explicitly addressed, the utility may use subjective perception of 
criticality as a “tie-breaker.”  For example; if planners would like to replace multiple 
breakers but have enough money for only one, they will opt to do the breaker that is part 
of a critical backbone first. 
 

 
 
Toronto Hydro practice 
THESL has implemented an approach to quantifying consequence costs based on 
failure scenarios.  The subject-matter experts define the range of failure scenarios based 
on their experience and historical data where available.  For each scenario the cost is 
quantified based on the expected effect on customers (i.e., Customer Interruptions and 
Customer Minutes of Outage) and the direct cost for repair or replacement of failed 
equipment.  This sophisticated approach represents cutting-edge practice for the 
industry, and it supports consistent, robust assessment of the priority of one asset or 
asset class over another.   
 

 
 
Comments, gaps 
In our experience, most utilities use actual customer counts by class (i.e., residential, 
commercial, industrial), rather than load or number of meters, as the basis for calculating 

Sample failure 
scenario tree from 
Toronto Hydro’s 
FIM.  Multiple 
failure scenarios 
are postulated, and 
consequence costs 
are quantified 
according to the 
expected direct 
costs and impact to 
customers 
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the cost of an outage.  Although load is a reasonable stand-in for customer counts, and it 
has the advantage of weighting large customers more heavily, actual customer count 
may help make the connection between the aging infrastructure program and the 
ongoing reliability planning effort, which is driven by SAIDI and SAIFI metrics.  Customer 
counts may also facilitate improving estimates of CI and CMO costs over time. 
 
We recommend continual review and improvement of the failure scenarios as data 
become available.  The work THESL has done to quantify the relative probabilities of 
scenarios (e.g., different types of circuit breaker failure) is excellent and should be 
extended to all assets if possible. 
 
Determining End of Life 
Industry normal practice 
In our experience, most utilities determine end of life for aging infrastructure in an 
informal way, relying heavily on the subjective, non-quantitative assessments of 
technical personnel.  Business cases, benefit/cost analyses, and quantitative analysis 
are rare.  There are generally two difficulties utilities face: 1) making the case to 
regulatory bodies or internal boards that spending to replace infrastructure that has not 
yet failed is justified; and 2) protecting funds targeted for aging infrastructure from being 
“prioritized out” of the final budget.  There are three commonly used approaches to 
address these difficulties 

♦ Prudent management argument – This is the most common means; it is generally 
based on age alone or age supplemented by condition.  The technical experts at the 
utility argue that, since the assets can’t last forever, surely some must be replaced 
each year to prevent a “bow wave” (i.e., a significant impending increase in spending 
needed to manage aging assets) of future spending and unreliability.     

♦ One-time justification to replace an entire asset class – This is most common 
when technology or design standard change.  The utility argues for removing the 
obsolete infrastructure.  This is common for direct-buried cable and air-blast circuit 
breakers. 

♦ Safety justification – An ongoing replacement program can sometimes be 
implemented if the argument can be made that it is driven by safety.  (Sometimes 
environmental or regulatory drivers are treated this way, too.)  For example, many 
utilities replace wood poles very aggressively for safety reasons. 

 
Toronto Hydro practice 
Notwithstanding the reasonability of the approaches noted above, THESL’s approach to 
determining end of life for aging assets is cutting-edge utility practice.  The FIM 
optimizes the trade-off between the cost due to risk of failure as assets age and the 
benefit of delaying expenditures.  This results in a minimum life-cycle cost strategy on an 
asset-by-asset basis.   
 
The graph below is an example of how this computation is executed.  As the existing 
asset ages, its risk of failure (red line) increases.  When it reaches the life-cycle cost of a 
replacement asset (purple dashed line) it is cheaper to replace than to continue 
operating and face high risk of failure.  In addition, the benefit of refurbishment (green 
dotted curve) shows the net benefit of refurbishment as a function of age.  This 
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calculation determines the optimal strategy for this particular asset, and is repeated for 
every asset in the population.  The results will vary depending on type, condition, and 
consequence of failure. 
 

 
 
Comments, gaps 
None. 
 
Business Case 
Industry normal practice 
 
There is a wide range of industry practice with respect to preparing business cases.  At 
one end of the spectrum, the approach generally comprises the following. 

♦ Quantification of direct costs: capital and possibly avoided O&M. 

♦ Customer effects described but not expressed in dollars. 

♦ Often includes a worst-case scenario description of what might happen if the project 
is rejected. 

 
The outcome of this is a summary of the benefits and costs of a project, but does not 
result in a true cost/benefit such as NPV.   
 
A more advanced asset management approach consists of the following. 

♦ Explicit risk assessment, addressing both the project itself and the base case, which 
is usually do-nothing. 

♦ Includes a value model or other means of quantifying and dollarizing customer 
effects. 

♦ Decisions are based on maximizing return on investment from the rate-payers’ (i.e., 
customers’) perspective.   
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Toronto Hydro practice 
THESL is among the most advanced distribution utilities we have seen in terms of using 
business cases to support spending programs for aging infrastructure.  The outputs of 
the FIM are integrated with other costs, such as outages due to non-asset causes, to 
evaluate complex projects, such as conversion from overhead to underground, or policy 
decisions.  THESL has an advanced Project Creation Process, which documents a 
standard methodology for this work. 
 
An excellent example is the business case THESL executed to determine whether it was 
cost effective to replace secondary services as part of a cable replacement program.  
They looked at representative situations and determined which cases merited 
replacement and which should be left as-is.  This is the only example of this level of 
analysis we know of. 
 
Comments, gaps 
We recommend expansion of the business case process to include capacity planning. 
 
Long-Range Projections 
Industry normal practice 
All utilities are interested in a long-range forecast of spending requirements.  There is 
particular interest in a forecast of spending on aging infrastructure, due to the concern 
that  aging and degrading populations will begin to fail at high rates, affecting reliability 
and increasing risk. 
 
Most utilities’ forecasts are based on a “mirror” of the installation history, shifted out 
based on the assumed service life of the asset in question.  For example, if you installed 
three power transformers in 1965, and if power transformers have a service life of 50 
years (a typical number), then your long range plan should include replacement of three 
transformers in 2015.  [Note that this is only the projection of spending.  Actual spending 
is almost always far below this level.] 
 
Another common approach is to determine the replacement rate required to hold 
constant the average age or total failure rate of the asset class. 
 
Toronto Hydro practice 
Toronto’s FIM produces a long-range projection of spending for capital replacements as 
well as unplanned replacements due to failure for all major asset classes.  This is 
leading-edge practice for the industry. 
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Comments, gaps 
We recommend that THESL share the long-range projections with OEB and other 
stakeholders with the intent that this will help smooth spending over time and avoid 
shocks to the replacement programs. 
 
Prioritization  
Industry normal practice 
The most common approach to prioritization among peer utilities is a “bucket” approach, 
whereby proposed spending is assigned to one of several categories.  The categories 
reflect drivers recognized by the utility and its regulator.  Projects are approved and 
budgeted according to the perceived importance of the buckets.  So, for example, 
projects in asafety bucket are prioritized ahead of projects in a growth driven bucket.  
There are several problems with this approach. 

♦ By the time you get down to “reliability” and “risk management,” where most of the 
aging infrastructure projects are, there may not be much money left.  These projects 
are easily bumped.  

♦ Although safety or regulatory requirements may be very important, they are not 
infinitely more important than everything else.  At some point all utilities make the 
decision that the next increment of safety or compliance is not worth the opportunity 
cost.  This approach does not reflect that fact. 

♦ Many projects have benefits in more than one bucket.  For example, adding a new 
substation may be a growth-driven project, but it will also have risk management 
benefits. 

 
Toronto Hydro practice 
Toronto Hydro’s FIM and business case models result in explicit metrics of NPV and 
benefit/cost ratio, which support prioritization across asset programs.  In addition, FIM is 
tied to the value model used for prioritizing spending across the entire utility (i.e., not 
only aging infrastructure spending), which means the results of FIM are consistent with 

Sample long-range projections of 
spending from the FIM.  These 
graphs show the optimal spending 
for replacement and refurbishment 
of a subset of underground cable 
over time. 
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the overall strategic objectives of the utility and can readily be compared with other 
spending options. 
 
Comments, gaps 
THESL is in the process of improving its value model.  As this work progresses, the 
drivers and values established should be imported into FIM to ensure consistency. 
 
Past recommendations and status 
Past reviews of asset management practices at THESL have resulted in 
recommendations.  The following section describes the steps taken by THESL to 
address these recommendations. 
 
Develop a regulatory strategy 
Recommendation: Work in coordination between AM and regulatory group, taking 
proactive measures to inform OEB staff of the approach and expected results.  The 
asset management group should establish a direct, continual, and informal dialog with 
OEB staff.  The purposes of this dialog are to develop confidence at OEB in the methods 
and strategies pursued at THESL, to solicit input from OEB that can be incorporated into 
THESL’s strategic objectives ahead of any rate filing, and to facilitate scenarios analysis 
and other investigations. 
 
Steps taken to-date: THESL has not yet begun an explicit regulatory strategy, however 
the asset management processes described in this report and elsewhere are used by 
THESL in developing its proposed budget and responding to interveners.  We expect 
that over time, the consistent use of these methods will create confidence by all 
stakeholders in the methodologies.  
  
Develop an approach to integrate drivers 
Recommendation: The FIM and other AM tools include means of incorporating drivers 
from executive level management or OEB.  For example, an increased emphasis on 
reliability may be reflected in an increase in customer outage cost.  Toronto Hydro is in 
the process of re-creating its value model, which identifies and weights the drivers of 
spending decisions.  It will be important to ensure that there is consistency between 
these weights and the FIM: either the weighting should be done based on the 
assumptions in FIM, or the FIM assumptions should be updated to reflect the weightings.     
 
Steps taken to-date: Since the new value model is still in development, the asset 
management team has not yet filtered its results into the FIM. 
 
Asset Condition Assessment data 
Recommendation: THESL’s plan going forward is to continue improving data collection.  
Once the data and health index calculations are made current, THESL should begin to 
analyze the statistics.  For example, THESL will attempt to calculate the correlation 
between health index and failure rate for each asset class (and some sub-classes). 
 
Steps taken to-date:  THESL has continued collecting condition data as required by 
ACA.  This is a long-term process, requiring several years before all assets have been 
cycled through. 
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Feeder Investment Model 
Recommendation: The FIM has been implemented for only four asset classes so far 
(i.e., underground cable, vault transformers, underground switches, and network units).  
Some work has been done on several other asset classes, including overhead lines and 
major station equipment, but these tools have not been finished and implemented.  The 
intent should be to extend the FIM to all major asset classes. 
 
Steps taken to date:  The FIM has been extended to all major asset classes 
 
Continual evaluation of customer outage costs 
Recommendation: THESL should investigate ways of improving its estimates of 
customer outage cost.  There is not necessarily anything wrong with the values currently 
being used, however this is a notoriously difficult parameter to evaluate; new surveys 
and methods are continually being published. 
 
Steps taken to-date:  In addition to the value model work discussed previously, THESL 
has continued to evaluate and examine other customer outage cost valuation studies, 
and to compare the results with their own estimates and assumptions.   
 
Conclusions 
Toronto Hydro has one of the more advanced and well-developed processes for 
identifying, justifying, and prioritizing spending related to aging infrastructure in the 
electric utility industry.  In addition to the specific points discussed below in this report, 
there are three foundational principles that they have consistently applied and on which 
the process has been built. 

♦ Customer focus.  A central tenet of asset management is that decisions should be 
made from the perspective of the customer.  THESL’s process is explicitly customer-
driven.  It is common among electric utilities to find that decisions are actually being 
made with a strong bias toward the benefit of the utility itself, e.g., to reduce 
troublesome maintenance or to standardize equipment regardless of whether it is 
cost effective for the rate-payer. 

♦ Use of data.  THESL has made use of historical data, surveys, other utility’s 
experience, and the tacit knowledge of their own and third-party experts in 
developing their processes.  The use of these data has been documented and is 
subject to inspection.  The most common approach to using data is ad hoc, in an 
anecdotal way to justify a particular project or policy.  For example, a field engineer 
might use the trend in cable failures over time to justify a cable replacement 
program, without doing the work necessary to determine whether the trend actually 
supports his proposal. 

♦ Continual improvement.  Toronto Hydro has made ongoing efforts to improve the 
accuracy of the input assumptions and algorithms used in their planning processes.  
For example, The Feeder Investment Model (discussed below) and Asset Condition 
Assessment have undergone significant upgrades within the past few years.  
Assumptions about failure rates, outage effects, and benefits of upgrade are 
constantly being reviewed and compared with available data.  
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Predictive Maintenance Tool; Duke Energy, Midwest Commercial Generation 
Developed a tool for evaluating the life-cycle cost tradeoffs between 
replacement and refurbishment strategies of assets at multiple coal-fired 
generating facilities.  Work included development of failure projections, 
facilitation guides for eliciting expert criticality data, a prototype model and 
integration strategy, and support for capital planning and prioritization. 

Feeder Investment Model; Toronto Hydro 
Created a risk-based economic model for optimizing the timing and scope 
of refurbishment programs on feeder lines assets, including overhead lines, 
underground cables, and other equipment.  The outputs of this model 
feeder directly into a standardized business case template, which 

quantifies the scope of the project, its cost, and the expected benefit in terms of improved reliability.  The 
business cases are being used by Toronto Hydro as part of their ongoing rate case application to their 
regulator. 

Capital Spending Evaluation Process Development; Washington State Ferries 
Established a business case process for evaluating proposed capital projects, especially preservation 
spending, to determine which projects were justified and how to prioritize in case of limited funding.  
Project was driven by a legislative requirement for asset management methods and the need for Ferries 
to produce convincing and transparent justification for spending requests to the State.  

Condition, Criticality, and Risk Assessment Process; Eskom Transmission, South Africa 
Worked with Eskom’s asset managers as part of an overall asset management project to develop a 
process and tools to justify replacement of aging transmission equipment.  Facilitated business case to 
support the decision to repair, replace, or refurbish a high-voltage gas-insulated substation.  The business 
case quantified the benefit of the preferred option as well as its priority relative to other spending 
alternatives. 

Asset Management Program Development; Idaho Power Company 
Led development and application of an asset management process to justify and prioritize replacement 
and overhaul of existing, aging infrastructure in Idaho Power’s electric transmission and distribution 
systems.  The decision support methodology considered all costs and benefits of asset ownership to 
optimize life-cycles, maintenance strategies, and other spending options.  Costs considered include direct 
capital or maintenance costs as well as the cost of outages carried by Idaho Power’s customers.  The 
result is an optimized spending plan for each asset type, along with an economic case to justify the 
spending both internally and externally, and a measure of the priority of each spending program. 

Alaskan Way Viaduct Utilities Economic Analysis; Seattle City Light and Seattle Public Utilities 
Provided consulting services to Seattle City Light and Seattle Public Utilities to support economic 
evaluations of options to address Transmission and distribution lines and combined sewer upgrades as 
part of the Alaskan Way Viaduct replacement project.  The project includes not only replacement of 
existing facilities and coordination with roads and other utilities, but also upgrades in response to 
increased regulatory requirements. 

Credentials 
Licensed Professional Mechanical 
Engineer, Washington State 
B.S., Mechanical Engineering, University of 
Washington 
Relevant Expertise 
♦ Decision-support methodologies 
♦ Risk-based economic evaluation 
♦ Capital planning and prioritization 
♦ Statistical analysis of failure data 
♦ Asset Management strategic planning 
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Morse Lake Pump Station Risk-Assessment and Alternatives Analysis; Seattle Public Utilities 
Provided risk-assessment and economic analysis in evaluating capital improvements to reduce risk to the 
City’s water supply of low-probability, high-impact events.  The work comprised estimating probabilities of 
rare events, developing scenarios to model the utility’s response, and estimating the total economic cost 
of the event.  A major part of the work was assessing the uncertainty of the cost estimates, which were a 
major source of overall risk.  The final decision is still being made, but it appears that the large-scale 
interventions are not justified.  Aborting the major construction project, based on the results of the risk 
analysis will save Seattle Public Utilities more than $50 million. 

Risk-Based Capital Prioritization Process; PacifiCorp Hydro Generation 
Developed and implemented a methodology for reviewing and analyzing key components in PacifiCorp's 
22 largest hydro generation facilities, to provide a basis for capital spending decisions. The study 
prioritized expenditures across nearly 200 components, based on the benefits of upgrade, including 
avoided risk. These results were used to develop plant-wide upgrade and rehabilitation plans for each of 
the 22 plants, and to prioritize among plants or entire river systems. 

Sewer Replacement Planning; Seattle Public Utilities 
Development of a risk-based model to determine remaining economic life of aging sewer pipes.  The 
methodology used the pipes’ probability and consequences of failure to select the economically optimal 
strategy and timing of pipe rehabilitation.  The result is a projection of future capital and operating 
expenses for the sewer system.  Failure probability curves were developed using a sophisticated 
statistical analysis of past failures, which indicated a much lower failure rate than industry standard 
models. 

Electrical Distribution System Asset Management Program; Hydro Ottawa 
Development and implementation of an economic life process to be used in planning and budgeting 
capital expenditures for electrical distribution system. The methodology was used as part of a successful 
rate case before the Ontario Electric Board. 

Electron Power Plant, Assessment of Remaining Economic Life; Puget Sound Energy 
Conducted mortality study of a 10-mile wooden flume serving Puget Sound Energy's Electron Power 
Plant. The plant was built in 1904, and the flume was rebuilt most recently in 1985. The mortality of the 
flume was used by PSE to verify the rate of depreciation of the project overall. The study included 
condition assessment of the flume and support structures, and an economic and probabilistic analysis of 
these components to estimate their remaining economic life based on the expected rate of failures.  

Transformer Replacement and Spares Strategy at Grand Coulee Dam; Bonneville Power Administration 
Risk analysis study for Bonneville Power Administration of the step-up transformers in the left and right 
powerhouses at Grand Coulee. This study determined the optimum number and timing of spare 
transformers to back up the existing 54. It also recommended optimal replacement strategies based on 
the availability of spares. Work included a condition assessment of the transformers, as well as 
development of methods for considering multiple, concurrent failures, which would require more than one 
spare transformer. 

Other Asset Management Projects 
♦ Development of risk-based economic life model, transmission and distribution assets; Tacoma Power 
♦ Development of tools to support replacement planning of substation equipment; Landsnet, Iceland 
♦ Risk-based asset replacement program development; MRSK-1, Moscow, Russia 
♦ Risk-Based Autotransformer Replacement tool; ComEd 
♦ Risk-based economic approach to optimizing improvements in fire flows for Seattle Public Utilities 
♦ Condition Assessment and Life Extension Plan, Rock Island Powerhouse; Chelan County PUD 
♦ Asset Condition Assessment and Baseline Study, statistical sampling techniques for condition 

assessment; British Columbia Transmission Corporation (now BC Hydro) 
♦ Optimization and justification of upgrade and life-extension at Mossyrock hydro plant; Tacoma Power 



VICE  PRESIDENT,  B IS  CONSULT ING,  LLC  

   

NEIL M. REID 
 
Experience Summary 
Neil Reid’s experience includes asset management, condition assessment, conceptual engineering, 
project management and scheduling, preliminary and final design, cost estimating and control, equipment 
specification, construction management and testing of hydroelectric, fossil and nuclear power plants, high 
voltage substations, transmission, and distribution systems.  

In addition to project management, he has an extensive background in preparing reports, filings and 
proposals for managing, defining and evaluating power supply interconnection plans, power and energy 
requirements, and load flow, short circuit, and voltage drop studies. He has had full responsibility for the 
preparation of asset condition assessment reports for use in rate filings submitted to the Ontario Electric 
Board, the BC Utilities Commission and the National Energy Regulator of South Africa (NERSA).  He has 
provided expert testimony related to electric power system costs, operation and safety. Mr. Reid is a 
registered Professional Engineer in several states in the United States of America and is qualified for 
registration in Canada and the United Kingdom. 
 

 
Process Mapping and Redesign Methodology  
Eskom Transmission Division, Johannesburg, South Africa 
Core Team Member on UMS project. Project Lead for Design and 
Construction process mapping and redesign methodology development. 
Responsible for facilitation of the Design and Construction Process Team in 
the identification of the Level 1, 2, 3 and 4 processes as they would 
specifically apply to Eskom. The criticality of the processes and sub-
processes identified were assessed and prioritized, producing a list of key 
sub-processes for redesign. The preliminary process flows were mapped 
through a series of facilitated team meetings. This effort was focused at 
documenting the main process flow in order to establish a framework for later 
refinement. Special attention was given to the identification of best practices 
and their impact on the process.  
 
Standard formats and architectures were applied to assist in maintaining 
consistency and compatibility between the processes. To accompany the 
process maps the team produced process guides, change matrixes, and 
detailed process accountabilities. These items were to assist in the complete 
communication of the process design changes required. Training and 
Information technology needs were identified, as well as applicable process 
and performance measures. The final maps and guides were presented to 
the organization early in 2009. 
 
Asset Condition Assessment and Baseline Study 
BCTC, British Columbia, Canada 
Project Manager. Led a comprehensive Asset Condition Assessment and 
Baseline Study of all physical assets managed by British Columbia 
Transmission Corporation (BCTC) and preparation of an independent report 
to support a filing to the BC Utilities Commission in 2005.  Lead role in 
developing the documentation for the British Columbia Utilities Commission 
related to Asset Condition Assessment, and answered questions from BCUC 
and the interveners related to the findings of the baseline study as well as 
gaps and recommendations for continuation and improvement going forward. 

Credentials 
B.S., Electrical Engineering, University 
of Bristol, England, 1962 
Professional Engineer in 7 states 
45 years in power transmission 
Relevant Expertise 
♦ Documentation in support of rate-

filing. 
♦ Asset Management 
♦ Condition Assessment and Health 

Indexing 
♦ Project Management 
♦ Transmission and Distribution 

systems engineering 
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Asset Condition Assessment 
Hydro One, Toronto, Ontario, Canada 
Assistant Project Manager. Assisted in leading a comprehensive Asset Condition Assessment program of 
all physical assets owned and operated by Hydro One (formerly Ontario Hydro).  Preparation of an 
independent report to support a filing to the Ontario Electric Board in 2003. 

Condition and Criticality Assessment 
Eskom Transmission Division, Johannesburg, South Africa 
Core Team Member on UMS project. Project Manager for Condition and Criticality Assessment of 
selected Transmission assets.  Responsible for facilitation of development of Condition Assessment 
methodology and metrics for selected transmission assets in the Eskom Transmission system.  BIS Team 
also developed criticality assessments for individual assets and prepared detailed analytical tools to 
facilitate the calculation of the optimal economic time to replace or refurbish any given asset. These tools 
were presented to the organization early in 2009. 

Asset Management Plan 
Hydro Ottawa Limited, Ottawa, Ontario, Canada 
Special Consultant. Consulted to the team working with Hydro Ottawa Limited for development of a 
comprehensive Asset Management Plan. 

Primary Power Equipment Asset Management Analysis 
Several Clients, Washington 
Project Manager. Led risk-based asset management analyses and prepared reports for primary power 
equipment for several clients, including Bonneville Power Administration, Bureau of Reclamation, Puget 
Sound Energy, Seattle City Light and Chelan Public Utility District. 

Asset Due Diligence Report Review 
Trans Alta Utilities, Calgary, Alberta, Canada 
Project Manager and Lead Electrical Engineer. Led owner’s review of the Asset Due Diligence report 
prepared by Trans-Elect for the acquisition of the transmission assets of Trans Alta Utilities, Alberta. The 
transmission system consists of 11,600km overhead lines and 269 substations operating at voltages of 
500kV, 240kV, 138kV and 69kV. 

Rock Island Hydroelectric Power Plant Condition Assessment 
Chelan Public Utility District, Wenatchee, Washington 
Lead Electrical Engineer. Led condition assessment, life extension planning and upgrade study for 
electrical equipment at the Rock Island hydroelectric power plant on the Columbia River. Prepared 
detailed reports related to electrical equipment for inclusion in the final documentation to support major 
plant additions. The plant consists of two powerhouses containing a total of 18 propellers, Kaplan and 
bulb type units with a total capacity of approximately 600 MW. 

Capital Improvement Program Review  
Seattle City Light, Seattle, Washington 
Principal-in-Charge and Project Manager for the capital improvement program review which was 
requested by the Seattle City Council, Washington.  The aim of the project was to determine if the City’s 
major ($150 million/year) capital investment in its electric power facilities was prudent.  The first part of 
the project was a physical review of the condition of this utility’s capital facilities, including hydroelectric 
plants, substations, transmission and distribution facilities, downtown network, and general plant.  The 
second was a review of the utility’s internal processes and controls used to formulate, budget, approve 
and manage capital improvement programs and projects.   
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UNDERTAKING NO. J1.10:   1 

Reference(s):   2 

 3 

 4 

To provide a list of all the projects that directly affect SAIFI.   5 

 6 

 7 

RESPONSE:   8 

As a follow up to the response for interrogatory 2B-AMPCO-1, the following programs 9 

feature Reliability as a primary or secondary driver and are expected to directly affect 10 

SAIFI: 11 

 Box Construction Conversion 12 

 Contingency Enhancement 13 

 Customer Owned Station Protection 14 

 Design Enhancement 15 

 Feeder Automation  16 

 Local Demand Response 17 

 Network Circuit Reconfiguration 18 

 Overhead Infrastructure Relocation 19 

 Overhead Momentary Reduction 20 

 Reactive Capital 21 

 Rear Lot Conversion 22 

 Stations Expansion 23 

 Stations Switchgear Renewal 24 

 Underground Legacy Infrastructure 25 
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While all these programs are expected have a positive impact on SAIFI, the benefits are 1 

rarely limited to frequency and are expected to generally improve SAIDI as well.   2 

 3 

In addition to programs with Reliability as a driver, it should be noted that any program 4 

that reduces failure risk through asset replacement or refurbishment will also have a 5 

mitigating impact on both SAIDI and SAIFI. 6 
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UNDERTAKING NO. J1.11:   1 

Reference(s):   2 

 3 

 4 

For Table 1 in part E6.10.2 of Exhibit 2B, to provide that table, breaking down the 5 

network unit type into the types that are going to be employed. 6 

 7 

 8 

RESPONSE:   9 

As mentioned in Exhibit 2B, Section E6.10.4 paragraph 3, the early stages of the NUR 10 

program will focus on replacing Fibertop Network Units because they pose the most 11 

immediate risk of failure. Once these units are removed, Semi-Dust-Type Network units, 12 

which are the next highest risk, will be replaced. For 2015 the breakdown is 40 Fibertop 13 

Network Units and 0 Semi-Dust-Type Network Units.  During the remainder of the CIR 14 

period (2016-2019), 65 Fibertop Network Units and 135 high risk Semi-Dust-Type 15 

Network Units will be replaced using the prioritization criteria established in section 16 

E6.10.4.1. The exact mix of units in each year will depend on future planning 17 

considerations.   18 
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UNDERTAKING NO. J1.12:   1 

Reference(s):   2 

 3 

 4 

a) To provide historical pace of transformer replacement. 5 

b) To provide information on contractor unit costs, or explain why it cannot be disclosed  6 

 7 

 8 

RESPONSE:   9 

a) The historical pace of power transformers replacement from 2011-2014 is shown as 10 

below: 11 

 

Year 2011 2012 2013 2014 

Transformer Units 

Replacement 

5 5 4 6 

 

Note that three projects forecasted for 2014 completion are included in the 2014 units.  12 

The average unit cost for a transformer replacement is $440K for the 2011-2014 13 

period.  14 

 15 

b) The contractor unit cost information has been filed in confidence, as Appendix A to 16 

this response.  As discussed in the response to the Interrogatory 2B-CUPE-2, the 17 

aggregation of design and construction contractor’s unit prices determines the total 18 

price that contractors are paid for delivering a project.  Contractors are not paid on a 19 

time and material basis on a project but rather for a unit of work, the cost of which is 20 

determined through an RFP process.  As such, contractors are ultimately responsible 21 
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for absorbing the variances between the unit cost calculated for a specific job and 1 

their actual costs for that work.  Accordingly, the actual costs per unit incurred by 2 

contractors in completing Toronto Hydro’s capital projects can vary significantly 3 

from project to project depending on project-specific circumstances (location, time of 4 

year, proximity to energized assets, terrain, spatial restrictions, etc.).  As a 5 

consequence, the cost actually incurred to complete a particular job may differ 6 

materially from the cost that the contractor is paid for that job.   7 

 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J1.13 

Filed:  2014 Nov 24 
Page 1 of 1 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Distribution Capital and System Maintenance 

UNDERTAKING NO. J1.13:   1 

Reference(s):   2 

 3 

 4 

RE:  OEB Staff 34, on page 3, in the second (ii) on line 8, to provide the word missing 5 

after “asset”. 6 

 7 

 8 

RESPONSE:   9 

The missing word is “age”.  The corrected passage from Interrogatory 2B-OEB Staff 34, 10 

part b) (ii) is as follows: 11 

 12 

Reduce Expenditures in Some Areas:  As the asset base is renewed, corrective 13 

maintenance activities and costs related to deteriorated asset health and increased asset 14 

age can be expected to decrease as can costs related to specific asset classes that are 15 

eliminated from the system such as porcelain insulators (e.g., insulator washing) and 16 

fibertop network protectors (e.g., fibertop cleaning).   17 
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UNDERTAKING NO. J1.14:   1 

Reference(s):   2 

 3 

 4 

To advise whether the useful end of life plays any part in determining the economic end 5 

of life, or the requirement for assets to get to a stable state of asset replacement.    6 

 7 

 8 

RESPONSE:   9 

Please see response to Undertaking J1.7 (Schedule J1.7).   10 
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UNDERTAKING NO. J1.15:   1 

Reference(s):   2 

 3 

 4 

To provide a specific calculation for a specific power transformer asset.   5 

 6 

 7 

RESPONSE:   8 

To illustrate the variability in actual asset level optimal intervention time calculations, 9 

Toronto Hydro has provided two contrasting examples for power transformers. 10 

 11 

Figure 1 below shows the calculation for  power transformer TR2 at High Level MS, 12 

which is discussed in the Power Transformer Renewal program – Section E6.14 of the 13 

DSP.    14 

 

 

Figure 1:  Lifecycle Cost for a Power Transformer – TR2 High Level MS  15 

 16 
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Figure 2 below shows the calculation for power transformer TR1 at Underwriters Crouse 1 

MS, which is also identified in the Power Transformer Renewal program. 2 

 

 

Figure 2: Lifecycle Cost for a Power Transformer – TR1 Underwriters Crouse MS  3 

 4 

In order to determine the Optimal Intervention Timing for a power transformer, first the 5 

Annualized Capital Cost and the Annualized Risk Cost of a new transformer in the 6 

location of the exiting asset are developed, as shown by the green and orange curves in 7 

the two figures.  The Annualized Capital Cost curve decreases as the lifecycle is extended 8 

because, as the transformer ages, the initial cost of purchasing and installing the 9 

transformer is amortized over a greater number of years.   10 

 11 

The Annualized Risk Cost curve represents the amortized risk for a new asset. Figure 1 12 

and Figure 2 show two possible scenarios for the risk costs of different power 13 

transformers.  As shown, the Annualized Risk Cost curve of the transformer in Figure 1 14 

is steeper than that of Figure 2.  The difference in the Annualized Risk Cost curves in the 15 

two figures for the new power transformers is driven by their respective configurations 16 

within the system at the two locations.  The transformer shown in Figure 1 supplies a 17 
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significantly larger load than the transformer in Figure 2.  In the event of a failure, the 1 

transformer at High Level MS will impact a larger amount of load.  As a result, the 2 

Annualized Risk Cost for the transformer at High Level MS, in Figure 1, is higher than 3 

the Annualized Risk Cost for the transformer at Underwriters Crouse MS, shown in 4 

Figure 2.   5 

 6 

The difference in the risk cost curves due to the configuration at the two locations can 7 

also be observed for the existing power transformers, as shown by the red curve on the 8 

right in the two figures.  In addition, the existing power transformer depicted in Figure 1 9 

(TR2 at High Level MS) is older than the power transformer shown in Figure 2 (TR1 at 10 

Underwriters Crouse MS).  Furthermore, the existing transformer in Figure 1 has a lower 11 

Health Index score than the one in Figure 2.  Both of these factors contribute to an 12 

increased probability of failure and thus a steeper risk cost curve for the existing 13 

transformer in Figure 1 when compared to the one in Figure 2.   14 

 15 

Both the Annualized Capital Cost and Annualized Risk Cost of the power transformer 16 

will have a significant impact on the economic end-of-life of these power transformers.  17 

The sum of the Annualized Capital Cost and Annualized Risk Cost results in the Total 18 

Lifecycle Cost of the asset, represented by the blue curve in the figures.  19 

 20 

To determine the optimal lifecycle of a new transformer in a particular location, the 21 

minimum value of the lifecycle cost curve is taken, as shown by the red “X” in each 22 

figure.  The minimum value for the lifecycle cost curve occurs at 25 years in Figure 1.  23 

This point defines the Minimum Equivalent Annualized Cost as shown by the dashed 24 

line.  The intersection of this dashed line with the Risk Cost of the Existing Asset (red 25 
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curve) indicates the optimal age for replacement of the existing transformer given its age 1 

and condition, which determines the optimal intervention time for this asset.  2 

 3 

In Figure 1, the optimal intervention time for the existing power transformer, shown on 4 

the right, is zero since this transformer is 68 years old in 2015, which is well past the 5 

intersection point of the risk cost curve for the existing asset and the Minimum 6 

Equivalent Annualized Cost line.  Note that the risk cost curves for the existing power 7 

transformers, shown on the right in both Figures 1 and 2, are higher and steeper than the 8 

Annualized Risk Cost of a new power transformer due to the age and condition of the 9 

existing transformers.   10 
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UNDERTAKING NO. J1.16:   1 

Reference(s):   2 

 3 

 4 

To explain the difference between the depreciation values under IRFS and what was 5 

being proposed in the capital programs for the same assets  6 

 7 

 8 

RESPONSE:   9 

Please see response to Undertaking J1.7 (Schedule J1.7).   10 
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UNDERTAKING NO. J2.1:  1 

Reference(s):   2 

 3 

 4 

To provide two property assessments for 715 Milner. 5 

 6 

 7 

RESPONSE:   8 

The requested property assessments are filed as appendices to this response: 9 

 Appendix A:  Assessment by Wagner, Andrews Kovacs dated March 17, 2011;  10 

 Appendix B:  Assessment by MacKenzie Ray Heron & Edwardh Real Estate 11 

Appraisers and Consultants, dated December 13, 2011.  12 
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UNDERTAKING NO. J2.2:   1 

Reference(s):   2 

 3 

 4 

To explain what portion of purchase price is in rate base and when it entered rate base, 5 

and how that relates to the budget for the location of, being 26.8.   6 

 7 

 8 

RESPONSE:   9 

The purchase price of the 715 Milner property was $17.3 million.  This amount was 10 

incurred in 2011, but was not included in Toronto Hydro’s rate base in the 2011 rebasing 11 

application (EB-2010-0142) for the reasons set out in Toronto Hydro’s response to 12 

interrogatory 2A-VECC-9.  Toronto Hydro has proposed to include this amount in its 13 

2015 opening rate base.  14 

 15 

The property at 715 Milner has an estimated renovation budget of $26.8 million (Exhibit 16 

2B, Section E8.3, page 19), of which $17.8 million was budgeted for the 2015 to 2019 17 

period as of September 2014.   18 
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UNDERTAKING NO. J2.3:   1 

Reference(s): 2B “Distribution System Plan” and 4A “Operating Costs: 2 

OM&A” 3 

 4 

 5 

With reference to Society Technical Conference questions filed earlier, to provide a live 6 

excel version of the Appendix. 7 

 8 

 9 

RESPONSE:   10 

Please refer to Toronto Hydro’s response to Undertaking No. J2.4 (Schedule J2.4). 11 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SOCIETY OF ENERGY PROFESSIONALS 

 
 

Panel:  Planning and Strategy 

UNDERTAKING NO. J2.4:   1 

Reference(s):  2 

 3 

 4 

To create a table showing the category of executive excluding management, similar to the 5 

one provided in VECC IR 48 6 

 7 

 8 

RESPONSE:   9 

Please refer to Appendix A.  This table has also been filed in Excel format, in response to 10 

Undertaking J2.3. 11 



Toronto Hydro‐Electric System Limited

EB‐2014‐0116

Technical Conference

Schedule J2.4

Appendix A

Filed: 2014 Nov 24

Page 1 of 1

2011 Actuals 2012 Actuals 2013 Actuals 2014 BRIDGE 2015 TEST
Number of Employees (FTEs including Part-Time)1

Executive 9.2                     7.4                          8.0                        6                          6                          

Management (excluding executive) 52.7                   45.6                        47.2                      48                        49                        

Supervisory 186.5                 164.4                      166.3                    170                      170                      

Non‐Management (Non‐Union, Non‐Supervisory) 238.3                 242.8                      250.2                    279                      287                      

CUPE 1,159.3               1,048.1                   962.7                    921                      925                      

Society 53.4                   56.8                        51.0                      52                        50                        

Contract for a Defined Term
1

37.6                   35.8                        42.1                      60                        77                        

Total 1,737.0               1,600.8                   1,527.4                 1,537                   1,564                   

Total Salary and Wages (including overtime and incentive pay
Executive 2,840,668$         2,554,144$             2,661,984$           2,469,509$          2,424,089$          

Management (excluding executive) 8,663,257$         7,930,713$             8,254,968$           8,888,300$          9,252,273$          

Supervisory 23,519,791$       21,056,378$           21,612,100$         21,912,108$        22,420,927$        

Non‐Management (Non‐Union, Non‐Supervisory) 21,894,101$       23,620,194$           24,258,726$         28,169,003$        29,769,166$        

CUPE 111,838,939$     96,489,851$           93,579,854$         91,767,199$        93,499,770$        

Society 5,757,843$         6,010,237$             5,729,052$           6,219,276$          6,102,405$          

Contract for a Defined Term1
2,591,089$         2,546,373$             2,790,818$           4,464,343$          5,962,522$          

Total 177,105,689$     160,207,891$         158,887,502$       163,889,738$      169,431,152$      
Total Benefits (Current + Accrued)
Executive 972,941$            719,048$                752,393$              700,663$             651,611$             

Management (excluding executive) 2,727,764$         2,488,349$             2,744,978$           2,921,727$          2,934,914$          

Supervisory 7,313,972$         6,827,249$             7,558,586$           7,720,279$          7,589,611$          

Non‐Management (Non‐Union, Non‐Supervisory) 7,866,282$         8,484,867$             9,335,845$           10,338,736$        10,498,007$        

CUPE 36,431,653$       34,506,022$           35,171,649$         32,500,903$        31,769,774$        

Society 1,966,724$         2,145,710$             2,128,201$           2,150,794$          2,024,985$          

Contract for a Defined Term
1

192,730$            194,587$                238,837$              341,244$             397,414$             

Total 57,472,066$       55,365,832$           57,930,489$         56,674,344$        55,866,316$        

Total Compensation (Salary, Wages, & Benefits)
Executive 3,813,609$         3,273,192$             3,414,377$           3,170,172$          3,075,700$          

Management (excluding executive) 11,391,021$       10,419,062$           10,999,947$         11,810,027$        12,187,187$        

Supervisory 30,833,763$       27,883,627$           29,170,686$         29,632,387$        30,010,538$        

Non‐Management (Non‐Union, Non‐Supervisory) 29,760,384$       32,105,061$           33,594,572$         38,507,738$        40,267,173$        

CUPE 148,270,591$     130,995,873$         128,751,502$       124,268,102$      125,269,544$      

Society 7,724,567$         8,155,947$             7,857,254$           8,370,070$          8,127,390$          

Contract for a Defined Term1
2,783,820$         2,740,961$             3,029,655$           4,805,587$          6,359,936$          

Total 234,577,755$     215,573,723$         216,817,992$       220,564,082$      225,297,468$      

Average Total Compensation (Salary, Wages, & Benefits)
Executive 416,383$            444,297$                426,797$              503,202$             512,617$             

Management (excluding executive) 216,221$            228,406$                233,000$              245,021$             248,718$             

Supervisory 165,310$            169,659$                175,432$              174,822$             177,053$             

Non‐Management (Non‐Union, Non‐Supervisory) 124,894$            132,211$                134,297$              137,823$             140,304$             

CUPE 127,892$            124,981$                133,740$              134,879$             135,427$             

Society 144,547$            143,667$                154,130$              162,526$             162,548$             

Contract for a Defined Term
1

74,071$              76,670$                  71,992$                79,655$               82,597$               

Total 135,047$            134,665$                141,952$              143,540$             144,098$             

Total Compensation Expensed 139,376,030$     137,907,417$         133,422,085$       137,588,178$      140,947,660$      

Total Compensation Capitalized 95,201,725$       77,666,306$           83,395,907$         82,975,905$        84,349,808$        

1 
Contract for a Defined Term refers to "Temporary staff" 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SOCIETY OF ENERGY PROFESSIONALS 

 
 

Panel:  Planning and Strategy 

UNDERTAKING NO. J2.5:   1 

Reference(s):  2 

 3 

 4 

To provide the head count and the annual compensation for the supervisory staff, how 5 

that tracks and how the head count changes from year to year and the annual 6 

compensation changes from year to year. 7 

 8 

 9 

RESPONSE:   10 

Please refer to the Appendix filed in response to Undertaking No. J2.4 (Schedule J2.4).   11 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J2.6 

Filed: 2014 Nov 24 
Page 1 of 1 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SOCIETY OF ENERGY PROFESSIONALS 

 
 

Panel:  Planning and Strategy 

UNDERTAKING NO. J2.6:   1 

Reference(s):  2 

 3 

 4 

With respect to 4A-Society-5, the table concerning FTEs, to provide a breakdown and 5 

updated table. 6 

 7 

 8 

RESPONSE:   9 

Please refer to the table below. 10 

 

 2011 2012 2013 2014 2015 2016 2017 2018 2019 

EXECUTIVE 9.2 7.4 8.0 6 6 6 6 6 6 

SENIOR MGMT 52.7 45.6 47.2 48 49 49 49 49 49 

SUPERVISORY 186.5 164.4 166.3 170 170 176 176 176 176 

OTHER NON 

UNION 

238.3 242.8 250.2 279 287 269 269 269 269 

CUPE 1159.3 1048.1 962.7 921 925 972 967 957 947.5 

SOCIETY 53.4 56.8 51.0 52 50 54 54 54 54 

CONTRACT FOR 

DEFINED TERM 

37.6 35.8 42.1 60 77 55 55 55 55 

TOTAL 1,737.0 1,600.8 1,527.4 1,537 1,564 1,581 1,576 1,566 1,556.5 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SOCIETY OF ENERGY PROFESSIONALS 

 
 

Panel:  Planning and Strategy 

UNDERTAKING NO. J2.7:   1 

Reference(s):  2 

 3 

 4 

With reference to IR Society 6 part b, to provide data for the year 2014 and 2015. 5 

 6 

 7 

RESPONSE:   8 

Please see the table below. 9 

 

Year Benefit Savings Average Savings per FTE 
2014 $    1,562,520.02 $                       25,898.12 

2015 $    1,811,414.10 $                       23,524.86 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SOCIETY OF ENERGY PROFESSIONALS 

 
 

Panel:  Planning and Strategy 

UNDERTAKING NO. J2.8:   1 

Reference(s):  2 

 3 

 4 

To check the 2011 rebasing file for any existing org chart and if something was filed, to 5 

refile it. 6 

 7 

 8 

RESPONSE:   9 

The organizational chart provided as part of the 2011 rebasing application (EB-2010-10 

0141) is attached as Appendix A. 11 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
CONSUMERS COUNCIL OF CANADA 

 
 

Panel:  General Plant Capital and OM&A 

UNDERTAKING NO. J2.9A:   1 

Reference(s):   2 

 3 

 4 

To provide an explanation as to why there are increases in the four areas:  the external 5 

services under billing, remittance, and meter data management, other under billing, 6 

remittance, and meter data management, other under collections, and external services 7 

under customer relationship management. 8 

 9 

 10 

RESPONSE:   11 

There increases in the four referenced areas are driven by the following considerations:  12 

 13 

1) External Services – Billing, Remittance, and Meter Data Management: 14 

Increases in this category are a result of contracted project resources required to 15 

develop and implement large technology projects related to billing data collection and 16 

management, as well as additional contracted clerical resources to process higher 17 

transactional volumes resulting from customer growth.  Costs are also increasing due 18 

to a contracted price increase for outsourced data collection services and a data 19 

collection volume increase due to growth in the number of suite meters installed. 20 

 21 

2) Other – Billing, Remittance and Meter Data Management: 22 

Increases in this category are attributable to the significant increase in Canada Post 23 

rates that took effect part way through 2014, and an increase in the accounting 24 

provision for bad debt expenses for miscellaneous (non-electricity) accounts 25 

receivable. 26 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J2.9A 

Filed: 2014 Nov 24 
Page 2 of 2 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
CONSUMERS COUNCIL OF CANADA 

 
 

Panel:  General Plant Capital and OM&A 

 1 

3) Other – Collections: 2 

The increase in this category is attributable to an increase in the accounting provision 3 

for bad debt expenses related to electricity accounts, based on forecasted customer 4 

base growth and higher average bill amounts. 5 

 6 

4) External Services – Customer Relationship Management: 7 

Increases in this category are related to contracted project resources required to 8 

support technology projects related to system updates; new on-line service offerings, 9 

including those related to power outage communications; and contracted clerical 10 

resources to process higher transactional volumes resulting from customer growth.  11 

Also included are expenditures for additional customer communications work related 12 

to electricity rates, emergency preparedness information, new energy management 13 

tools and self-service offerings; and engaging customers on opportunities to improve 14 

Toronto Hydro’s service delivery options, and fulfill the OEB requirement with 15 

respect to the  Customer Satisfaction Survey Scorecard Metric.   16 

 

 

 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J2.9B 

Filed: 2014 Nov 24 
Page 1 of 1 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ASSOCIATION OF MAJOR POWER CONSUMERS IN ONTARIO 

 
 

Panel:  Planning and Strategy. 

UNDERTAKING NO. J2.9B:   1 

Reference(s):   2 

 3 

 4 

To provide THESL’s budgeted and actual overtime for the years [2011] to 2015. 5 

 6 

 7 

RESPONSE:    8 

The table below provides a breakdown of Toronto Hydro’s overtime expenditures for the 9 

years 2011 to 2015.   10 

 

2011 Actual 2012 Actual 2013 Actual 2014 Bridge 2015 Test 

22.6 10.8 16.3 11.5 11.7 

 

Toronto Hydro has put additional controls in place relating to the approval of overtime 11 

pay.  The utility continues to review its overtime pay practices on a regular basis to 12 

ensure prudent management of these costs.   13 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
CONSUMERS COUNCIL OF CANADA 

 
 

Panel:  Distribution Capital and System Maintenance 

UNDERTAKING NO. J2.9C:   1 

Reference(s):   2 

 3 

 4 

With reference to the chart found at Exhibit 4A, Tab 2, Schedule 1, to provide the 5 

number of kilometres of line and the number of trees pruned annually. 6 

 7 

 8 

RESPONSE:   9 

Please refer to the table below. 10 

 

 2011 Actual 2012 Actual 2013 Actual 2014 Bridge 2015 Test 

Vegetation 

Management 

Expenditures 

($ M) 

2.5 2.5 2.8 2.6 4.4 

Kilometres 

Trimmed 
1,454 1,285 1,772 1,290 2,100 

Trees 

Trimmed 
45,742 44,311 51,125 N/A* N/A* 

*Toronto Hydro does not forecast the quantity of trees to be trimmed in a given year. 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SCHOOL ENERGY COALITION 

 
 

Panel:  Distribution Capital and System Maintenance 

UNDERTAKING NO. J2.10:   1 

Reference(s):   2 

 3 

 4 

To explain the increase in vegetation management spend. 5 

 6 

 7 

RESPONSE:   8 

As explained in Exhibit 4A, Tab 2, Schedule 1, page 34, “the 2015 expenditures are 9 

greater than those in prior years due to plans to increase tree pruning accomplishments by 10 

approximately 30% over historic averages and to “storm harden” the system”. 11 

 12 

The undertaking was taken in the context of a question related to the UMS Group Report 13 

contained in 1B-SEC-8, Appendix A, and specifically the Vegetation Management 14 

section contained on page 73.  Toronto Hydro’s plans to increase Vegetation 15 

Management expenditures are consistent with Industry Practice as highlighted by UMS 16 

(i.e., “to optimize the cycle” and “to shift the focus to include the removal of overhang 17 

(outside the clearance required by the tree trimming specification)”).  Toronto Hydro 18 

further notes that the UMS Group found that Toronto Hydro’s “spending levels are well 19 

below industry norms1”.   20 

 

                                                           
1 UMS Report, 1B‐SEC‐8, Appendix A, slide 73.  
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Distribution Capital and System Maintenance 

UNDERTAKING NO. J2.11:   1 

Reference(s):   2 

 3 

 4 

To provide the source of the projections from the mathematical model. 5 

 6 

 7 

RESPONSE:   8 

As referenced in the Exhibit 2B, Section D3, pages 19-20, the Reliability Projection does 9 

not rely on a specific mathematical model.  Rather, the projections constitute the results 10 

of an in-depth analysis of: 11 

a) The existing state of Toronto Hydro assets (asset demographics); 12 

b) The reliability performance of the system (historical reliability); and 13 

c) The expected effects of the planned programs on the future state of the 14 

system. 15 

 16 

The actual reliability analysis is performed at the outage cause code level (e.g., defective 17 

equipment, vegetation contact etc.) using various trending and regression techniques to 18 

establish a long term trend of each cause code.  The trending and reliability impacts of 19 

each program are established through an in-depth analysis of the actual work performed 20 

and the potential impacts from further work.  Interdependencies between programs and 21 

benefits are combined to form an overall system-wide look at the benefit of the overall 22 

capital program.   23 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Account 

UNDERTAKING NO. J2.12:   1 

Reference(s):   2 

 3 

 4 

To explain how THESL treated the $25.8 million in the PILs model, whether THESL had 5 

any options on how to treat it for tax purposes; why THESL chose the option it did, and 6 

to explain possible impact on PILs of choosing another option, for 2014 and 2015. 7 

 8 

 9 

RESPONSE:   10 

The IFRS derecognition of $25,782,326 for 2014 does not appear as an addition in the 11 

2014 taxable income calculation because this amount is not included in accounting net 12 

income used for purposes of calculating PILs in that year.  The derecognition balance is 13 

recorded for accounting purposes on the balance sheet only as an increase to the 14 

regulatory asset account and a decrease in property plant and equipment.  The balance 15 

represents a change in valuation of property plant and equipment under different 16 

accounting standards and is not a disposition for tax purposes.  It is therefore not included 17 

in taxable income for calculating PILs in 2014.  It would not be appropriate to choose a 18 

different option for tax purposes in 2014.   19 

 20 

In 2015, it would be appropriate to include the balance in net income for purposes of 21 

calculating PILs because the derecognition balance would be cleared and added to 22 

taxable income.  The 2015 PILs model submitted does not include the addition of 23 

$25,782,326 in its taxable income.  Once the balance is approved for clearance, a PILs 24 

gross up will be added to the balance.   25 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.13:   1 

Reference(s):   2 

 3 

 4 

To confirm whether the 8.5 is an IFRS number or a USGAAP number. 5 

 6 

 7 

RESPONSE:   8 

Toronto Hydro confirms that the $8,521,000 is an IFRS number.   9 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirements, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.14:   1 

Reference(s):   2 

 3 

 4 

To confirm that the numbers used in the PILs model for 2014 are USGAAP numbers. 5 

 6 

 7 

RESPONSE:   8 

Toronto Hydro confirms that the numbers used in the PILs model for 2014 are presented 9 

under IFRS.   10 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.15:   1 

Reference(s):   2 

 3 

 4 

To explain why THESL is proposing to include CWIP in Account 1575. 5 

 6 

 7 

RESPONSE:   8 

The Accounting Procedures Handbook Article 510 (Transitional Issues Relating to the 9 

Adoption of IFRS) page 13 states: 10 

 11 

Although use of the rate-regulated deemed cost exemption will not result in 12 

any adjustment to the net carrying amount of PP&E and intangible assets at 13 

the transition date, due to the IFRS accounting requirements for certain 14 

PP&E and intangible asset related areas (e.g., capitalized indirect costs, 15 

useful lives, interest capitalization, customer contributions), the IFRS 16 

carrying amount of items of PP&E and intangible assets for which the rate-17 

regulated deemed cost exemption was elected will not likely be equal to the 18 

previous Canadian GAAP carrying amount of these items as at December 19 

31, 2011.  For any difference in carrying amount that exists at the 20 

changeover date, a distributor must record a journal entry such that the 21 

resulting balance recorded in regulatory accounts contained in the USofA is 22 

in compliance with IFRS.  The offset to this adjusting entry should be 23 

recorded in Account 1575, IFRS-CGAAP Transitional PP&E Amounts. 24 

[Emphasis added] 25 

 26 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

Page 19 further states: 1 

 2 

As noted above, adjustments required at the transition date are generally 3 

recognized directly in opening retained earnings.  In respect of PP&E, a 4 

distributor must use Account 1575, IFRS-CGAAP Transitional PP&E 5 

Amounts, to record differences arising as a result of accounting policy 6 

changes caused by the transition from previous Canadian GAAP to 7 

modified IFRS… 8 

 9 

Toronto Hydro’s interpretation of the above noted passages is that all adjustments 10 

(including capitalized interest) related to PP&E and intangible assets that would have 11 

been booked as an adjustment to retained earnings should be recognized in Account 12 

1575.  The difference in capitalized interest (i.e., Allowance for Funds Used During 13 

Construction or AFUDC) between US GAAP and MIFRS/IFRS would have an impact to 14 

retained earnings.  Therefore, Toronto Hydro believes CWIP balances between these two 15 

standards should be recorded in Account 1575.   16 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.16:   1 

Reference(s):   2 

 3 

 4 

To provide accounting handbook standards underlying change in treatment of land lease. 5 

 6 

 7 

RESPONSE:   8 

Under US GAAP, per Accounting Standards Codification 840-10-25-37 – Leases, 9 

  10 

If land is the sole item of property leased and either the transfer-of-11 

ownership criterion in paragraph 840-10-25-1(a) or the bargain-purchase-12 

option criterion in paragraph 840-10-25-1(b) is met, the lessee shall account 13 

for the lease as a capital lease. Otherwise, the lessee shall account for 14 

the lease as an operating lease. 15 

 16 

In accordance with the above definition, land leases with a 99-year terms are considered 17 

operating leases under US GAAP because the  lease agreements do not include any terms 18 

that would allow Toronto Hydro to obtain ownership at the end of the lease term.  As 19 

such, land leases were not capitalized as part of fixed assets under US GAAP. 20 

  21 

Under IFRS, the land leases are considered a finance lease because the significant risks 22 

and rewards of ownership of the land are substantially transferred to Toronto Hydro, as 23 

set out in IAS 17 – Leases, paragraph 8: 24 

 25 

A lease is classified as a finance lease if it transfers substantially all the risks 26 

and rewards incidental to ownership. A lease is classified as an operating 27 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
ONTARIO ENERGY BOARD STAFF 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

lease if it does not transfer substantially all the risks and rewards incidental 1 

to ownership. 2 

 3 

The accounting treatment under IFRS is the same treatment under mIFRS based on the 4 

Accounting Procedures Handbook,  Article 425 – Leases, pages 6 and 8. 5 

 6 

At page 6,  7 

In determining whether the land element is an operating or a finance lease, 8 

an important consideration is that land normally has an indefinite economic 9 

life.  [paragraph 15A].  A lease term for the major part of the economic life 10 

of the asset can indicate that a lease is a finance lease, even if title is not 11 

transferred.  The Basis for Conclusions (“BC”) which accompanies, but is 12 

not part of, IAS 17 provides additional analysis in determining whether the 13 

land element is an operating or a finance lease. 14 

  15 

(a) In a 99-year lease of land and buildings, the significant risks and rewards 16 

associated with the land during the lease term are transferred to the lessee during 17 

the lease term, regardless of whether title will be transferred; and 18 

  19 

(b) The present value of the residual value of the property with a lease term of 20 

several decades would be negligible and therefore accounting for the land element 21 

as a finance lease is consistent with the economic position of the lessee. [BC8B, 22 

BC8C] 23 

  24 

It follows that a long lease term may indicate that a lease of land is a finance 25 

lease.  This is not because the lease term will thereby cover the major part of the 26 
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economic life of the land, but because in a long lease of land the risks and rewards 1 

retained by the lessor through its residual interest in the land at the end of the 2 

lease are not significant when measured at inception.  Conversely, a short term 3 

lease of land is unlikely to be a finance lease as the risks and rewards retained by 4 

the lessor through its residual interest in the land at the end of the lease are likely 5 

to be significant.”   6 

 7 

At page 8,  8 

A “finance” lease is essentially similar to a “capital” lease under previous 9 

Canadian GAAP.  Accordingly, a finance lease will be given ratemaking 10 

consideration for inclusion in rate base.  11 

 12 

The lease term for the land leases in quest is 99 years.  In addition, at the end of the lease 13 

term Toronto Hydro may continue to lease the land on a month to month basis, which 14 

Toronto Hydro will likely opt to continue.  Because of the long lease term and the likely 15 

continuance of Toronto Hydro leasing the land after the lease term has ended, the 16 

significant risks and rewards of ownership would substantially be transferred to Toronto 17 

Hydro.  As such, under IFRS/MIFRS, the land leases are considered as finance leases, 18 

and are capitalized as part of fixed assets.  19 

 20 

Although the difference in accounting treatment of the land lease under US GAAP and 21 

IFRS/MIFRS will cause a difference in the PP&E balance, there will be no impact to 22 

Account 1575 as a result of the following journal entries: 23 

 24 

Dr. PP&E    $7.2 million 25 

 Cr. Account 1575   $7.2 million 26 
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Dr. Account 1575  $7.2 million 1 

 Cr. Prepaid Expense   $7.2 million.   2 
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UNDERTAKING NO. J2.17:   1 

Reference(s):   2 

 3 

 4 

With reference to IR 2A-OEB Staff-30, page 2, part b, to explain why THESL believes 5 

the DHC methodology is in compliance with the OEB’s decision. 6 

 7 

 8 

RESPONSE:   9 

Toronto Hydro’s belief that the Depreciated Historic Cost (“DHC”) methodology is in 10 

compliance with the OEB’s decision in EB-2009-0180 et al. is based on the following 11 

passages from the August 3, 2011 Decision and Order: 1 12 

 13 

In the February Decision, the Board found that the Applicants’ DCF based 14 

value was not appropriate for regulatory purposes and confirmed that for 15 

regulatory purposes, the Board relies on the depreciated historic cost 16 

(“DHC”) of assets... 17 

… 18 

The Board sought to have the Applicants estimate the relationship or 19 

proportionality between DHC and DRC as a means to establish a reasonable 20 

transfer value rooted in DHC… 21 

 22 

Given that historic costs are unavailable, the Board must consider a “next 23 

best” solution and concludes that the DRC valuation methodology is a 24 

                                                           
1 EB-2009-0180 et al, Decision and Order (August 3, 2011) at pages 14 and 15. 
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reasonable approach to establish a starting point for the determination of an 1 

appropriate transfer value. 2 

 3 

The Applicants have provided some descriptive analysis illustrating the 4 

comparative effects of a DHC valuation versus a DRC valuation.  It is not 5 

possible to gain an optimum level of precision as to the expected 6 

proportional relationship between the two, but it is not disputed that the 7 

DHC analysis of a group of assets will result in a lower value than the DRC 8 

valuation.  The Board notes that the basis on which the Applicants have 9 

made their proposal has the effect of discounting the DRC value by 10 

approximately 40%.  While the Board dismisses the reasoning provided by 11 

the Applicants in support of the proposal, it will accept the value itself.  The 12 

Board does so in consideration of the particularly unusual circumstances 13 

related to the ownership and accounting history of the assets in question.   14 

 15 

To summarize, the OEB preferred to value the assets using the DHC methodology.  16 

However, because historical costs were not available, the OEB considered that the next 17 

best solution was to use the depreciated replacement cost (“DRC”) valuation 18 

methodology to establish a starting point for the determination of an appropriate transfer 19 

price, and to estimate the relationship or proportionality between DHC and DRC to 20 

establish a reasonable transfer value rooted in DHC.   21 

 22 

For the reasons set out above, Toronto Hydro believes that the DHC methodology 23 

complies with the OEB’s Decision in EB-2009-0180 et al. The detailed analysis that 24 

Toronto has undertaken to update the value of the transferred assets in this proceeding 25 
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provides a better approximation for the DHC of the transferred assets, and therefore 1 

better adheres to the principles of the OEB Decisions.   2 
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UNDERTAKING NO. J2.18:   1 

Reference(s):   2 

 3 

 4 

With reference to 1B-BOMA-81, to explain which of the unused variables would have a 5 

reasonable likelihood of a statistically significant correlation to cost. 6 

 7 

 8 

RESPONSE (Provided by PSE):   9 

Without specific details on how the variable would be constructed and the underlying 10 

data, PSE is unable to formulate an opinion on the reasonable likelihood of each variable 11 

being statistically significant.   12 
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UNDERTAKING NO. J2.19:   1 

Reference(s):  1B-SEC-8, Appendix A 2 

 3 

 4 

With reference to the UMS group productivity and programming benchmark study filed 5 

at 1B-SEC-8, Appendix A, to provide the background and genesis of the report and the 6 

parameters provided to the consultant. 7 

 8 

 9 

RESPONSE:   10 

The UMS study was commissioned due to Toronto Hydro’s interest in reviewing its 11 

productivity performance at the functional level.  An in-depth benchmarking study was 12 

desired in order to validate existing Toronto Hydro’s practices compared to industry 13 

peers and to provide meaningful recommendations to further enhance productivity 14 

performance.   15 

 16 

To conduct this independent, third party benchmarking, Toronto Hydro provided the 17 

following parameters to the consultant: 18 

1. Identify whether THESL is more/less productive to North American peers at a 19 

high-level (including service/quality levels). 20 

2. Identify specific gap areas (key processes) with lower productivity compared to 21 

North American Peers (including service/quality levels). 22 

3. Identify best practices that we should retain or develop in different areas. 23 

4. Identify specific business conditions to THESL vs.  Ontario utilities and costs 24 

associated with these conditions. 25 
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UNDERTAKING NO. J2.20:   1 

Reference(s):  1B-SEC-8, Appendix A 2 

 3 

 4 

With reference to the UMS group productivity and programming benchmark study filed 5 

at 1B-SEC-8, Appendix A, to advise whether Toronto Hydro agrees with the statement 6 

on page 40 of the report:  “However, a meaningful comparison can be made by looking at 7 

the ratio between distribution capital investment levels committed to sustainment and 8 

system improvements and depreciation.” 9 

 10 

 11 

RESPONSE:   12 

Yes, Toronto Hydro agrees with this statement.  As further outlined on the same page 40 13 

of the report, utilities that are in need “to keep pace with an aging electric infrastructure 14 

while meeting the need to integrate 21st century technology (e.g., automation, smart grid 15 

and smart meters) to meet the ever-rising customer expectations”, demonstrate ratios in 16 

the range of 1.95 to 2.12.  Toronto Hydro’s average ratio for 2015-19 is 2.05 (jumping 17 

from 2.59 in 2015 to 1.74 in 2019).   18 
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UNDERTAKING NO. J2.21:   1 

Reference(s):  1B-SEC-8, Appendix A 2 

 3 

 4 

With reference to the UMS group productivity and programming benchmark study filed 5 

at 1B-SEC-8, Appendix A, to provide Toronto Hydro’s response to recommendation 6 

regarding work management. 7 

 8 

 9 

RESPONSE:   10 

The question is related to page 87 of the Appendix A to 1B-SEC-8, which evaluates 11 

Toronto Hydro’s Work Planning and Execution Effectiveness as “Competent:  Maturity 12 

Level 1”.  UMS Group provided the following recommendations related to work 13 

management practices to further enhance Toronto Hydro performance in this area:  UMS 14 

- OI-3, UMS - OI-4, UMS - PE-7, UMS - PE-10, UMS - WM-1, UMS - WM-3, UMS - 15 

WM-7, UMS - WM-8, UMS - WM-10, UMS - WM-11, UMS - WM-12, UMS - WM-13.  16 

 17 

Toronto Hydro explained its progress on all of the aforementioned recommendations in 18 

its response to interrogatory 1B-SEC-8 on pages 3-20.   19 
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UNDERTAKING NO. J2.22:   1 

Reference(s):   2 

 3 

 4 

To explain why there were changes in the KPIs between 2013 and 2014. 5 

 6 

 7 

RESPONSE:   8 

Toronto Hydro reviews the balanced Corporate Scorecard every year to recalibrate the 9 

strategic focus for the workforce.  During this process, the scorecard is populated with the 10 

relevant Key Performance Indicators (“KPIs”) for the year.   11 

 12 

In 2014, the Corporation introduced four new KPIs (“First Call Resolution,” “Key 13 

Account Worst Performing Feeders,” “Productivity – Fleet” and “Productivity – 14 

Facilities”).  Also, two KPIs were reintroduced to the 2014 scorecard from earlier years 15 

(“Attendance” and “Productivity – Operating Expenses”). 16 

 17 

“Net Income” and “THESL Regulated Capital” KPIs are part of the 2014 Corporate 18 

Scorecard but were omitted from the original response to interrogatory 1B-SIA-2 due to a 19 

formatting error.  Toronto Hydro has filed as Appendix A to this undertaking response 20 

the corrected listing of KPIs for 2014 and has also filed a correction to the original 21 

undertaking response.   22 



Key Performance Indicator 
(KPI) 2014 Target 2014 Results 

Enhanced Customer 
Engagement (ECE) 

214,000 N/A  

First Call Resolution 78% N/A 

Safety - Total Recordable 
Injury Frequency (TRIF) 

2.58 N/A 

Attendance 5.75 N/A  

SAIFI 1.53 N/A  

SAIDI 72.5 N/A  

Key Accounts - Worst 
Performing Feeders 
(KAWPF) 

49 N/A  

Productivity - Fleet 
Utilization 

663 N/A  

Productivity - Facilities - 
Occupied SqFt. Reduction 

3,930 N/A  

Productivity - Operating 
Expenses 

$260.2 N/A  
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Key Performance Indicator 
(KPI) 2014 Target 2014 Results 

Net Income $103.5 N/A 

THESL Regulated Capital $395.0 N/A 
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UNDERTAKING NO. J2.23:   1 

Reference(s):   2 

 3 

 4 

To confirm whether a capital budget for expenditures for ongoing replacement and 5 

renewal of existing assets would be the outcome of the formula provided in Exhibit 6 

TCK2.1 7 

 8 

 9 

RESPONSE:   10 

Toronto Hydro does not believe that the formula provided in Exhibit TCK2.1 produces a 11 

meaningful budget for capital expenditures.  Specifically, the definitions for a number of 12 

factors noted in the exhibit are vague and ambiguous.  For example, “L” is defined as 13 

“the weighted average useful life of the utility’s assets included in Gross PP&E.”  It is 14 

not clear to Toronto Hydro what weight is intended to be used for the weighted average.  15 

Further, this formula does not appear to account for important factors that are relevant to 16 

Toronto Hydro’s capital budget, such as actual investment drivers.   17 
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UNDERTAKING NO. J2.24:   1 

Reference(s):   2 

 3 

 4 

With reference to 5-CCC-45, to provide the full calculation of the ROE; and for each of 5 

those years, to provide the calculation to its component parts. 6 

 7 

 8 

RESPONSE:   9 

Please see Appendix A to this response.   10 
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UTILITY NAME: Toronto Hydro‐Electric System Limited
YEAR END DATE: December 31, 2005

Regulated net income, as per OEB Trial Balance 65,373,626$               A

Adjustment to interest expense ‐ for deemed debt (1,785,819) B

Adjusted regulated net income 63,587,807$               C

Rate Base:

Cost of Power 2,224,034,094$          

Operating Expenses 166,494,297$             

Total 2,390,528,392$          

Working Capital Allowance % 15.00%

Total Working Capital Allowance 358,579,259$             

Fixed Assets

Opening Balance 1,546,073,000$        

Closing Balance 1,511,193,000$        

Average 1,528,633,000$        1,528,633,000$          

Total Rate Base ‐ 2005 1,887,212,259$           D

Regulated Deemed Equity  35% 660,524,291$              E

Regulated Deemed Debt  65% 1,226,687,968$           F

Regulated Rate of Return on Deemed Equity 9.63% G = C/E

ROE% from most recent Cost of Service application  MBRR 2000 9.88%

Difference ‐ maximum deadband 3% ‐0.25%

Interest adjustment on deemed debt:

Regulated Deemed Debt ‐ as above 1,226,687,968$        

Weighted Average Interest Rate 6.80%

83,414,782$             

Interest expense as per the OEB trial balance 80,619,198

2,795,584$                

Utility Tax rate 36.12%

Tax effect on interest expense  (1,009,765)

1,785,819$                B

Please input based on your utility in the grey cells.

Calculation of ROE on a Deemed Basis ‐ Dec 31, 2005

2005 ROE



Toronto Hydro-Electric System Limited
EB-2014-0116

Technical Conference
Schedule J2.24

Appendix A
Filed: 2014 Nov 24

Page 2 of 10

UTILITY NAME: Toronto Hydro‐Electric System Limited
YEAR END DATE: December 31, 2006

Regulated net income, as per OEB Trial Balance 75,985,763$               A

Adjustment to interest expense ‐ for deemed debt 9,707,069 B

Adjusted regulated net income 85,692,832$               C

Rate Base:

Cost of Power 1,784,143,955$          

Operating Expenses 167,724,861$             

Total 1,951,868,815$          

Working Capital Allowance % 15.00%

Total Working Capital Allowance 292,780,322$             

Fixed Assets

Opening Balance 1,511,193,000$        

Closing Balance 1,545,833,000$        

Average 1,528,513,000$        1,528,513,000$          

Total Rate Base ‐ 2006 1,821,293,322$           D

Regulated Deemed Equity  35% 637,452,663$              E

Regulated Deemed Debt  65% 1,183,840,660$           F

Regulated Rate of Return on Deemed Equity 13.44% G = C/E

ROE% from most recent Cost of Service application  2006 COS 9.00%

Difference ‐ maximum deadband 3% 4.44%

Interest adjustment on deemed debt:

Regulated Deemed Debt ‐ as above 1,183,840,660$        

Weighted Average Interest Rate 5.18%

61,340,704$             

Interest expense as per the OEB trial balance 76,536,492

15,195,788‐$             

Utility Tax rate 36.12%

Tax effect on interest expense  5,488,719

9,707,069‐$                B

Calculation of ROE on a Deemed Basis ‐ Dec 31, 2006

Please input based on your utility in the grey cells.

2006 ROE
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UTILITY NAME: Toronto Hydro‐Electric System Limited
YEAR END DATE: December 31, 2007

Regulated net income, as per OEB Trial Balance 65,621,236$               A

Adjustment to interest expense ‐ for deemed debt 5,198,077 B

Adjusted regulated net income 70,819,313$               C

Rate Base:

Cost of Power 1,841,121,199$          

Operating Expenses 167,626,864$             

Total 2,008,748,063$          

Working Capital Allowance % 15.00%

Total Working Capital Allowance 301,312,209$             

Fixed Assets

Opening Balance 1,545,833,000$        

Closing Balance 1,652,641,000$        

Average 1,599,237,000$        1,599,237,000$          

Total Rate Base ‐ 2007 1,900,549,209$           D

Regulated Deemed Equity  35% 665,192,223$              E

Regulated Deemed Debt  65% 1,235,356,986$           F

Regulated Rate of Return on Deemed Equity 10.64% G = C/E

ROE% from most recent Cost of Service application  2006 COS 9.00%

2007 is an IRM Year

Difference ‐ maximum deadband 3% 1.65%

Interest adjustment on deemed debt:

Regulated Deemed Debt ‐ as above 1,235,356,986$        

Weighted Average Interest Rate 5.18%

2007 is an IRM Year 63,991,492$             

Interest expense as per the OEB trial balance 72,128,745

8,137,253‐$                

Utility Tax rate 36.12%

Tax effect on interest expense  2,939,176

5,198,077‐$                B

Calculation of ROE on a Deemed Basis ‐ Dec 31, 2007

Please input based on your utility in the grey cells.

2007 ROE
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UTILITY NAME: Toronto Hydro‐Electric System Limited
YEAR END DATE: December 31, 2008

Regulated net income, as per OEB Trial Balance 76,133,937$               A

Adjustment to interest expense ‐ for deemed debt 3,837,648 B

Adjusted regulated net income 79,971,585$               C

Rate Base:

Cost of Power 1,869,556,695$          

Operating Expenses 182,105,980$             

Total 2,051,662,675$          

Working Capital Allowance % 12.50%

Total Working Capital Allowance 256,457,834$             

Fixed Assets

Opening Balance 1,652,641,000$        

Closing Balance 1,753,776,000$        

Average 1,703,208,500$        1,703,208,500$          

Total Rate Base ‐ 2008 1,959,666,334$           D

Regulated Deemed Equity  37.5% 734,874,875$              E

Regulated Deemed Debt  62.5% 1,224,791,459$           F

Regulated Rate of Return on Deemed Equity 10.9% G = C/E

ROE% from most recent Cost of Service application  2008COS 8.57%

Difference ‐ maximum deadband 3% 2.31%

Interest adjustment on deemed debt:

Regulated Deemed Debt ‐ as above 1,224,791,459$        

Weighted Average Interest Rate 5.42%

66,383,697$             

Interest expense as per the OEB trial balance 72,242,703

5,859,006‐$                

Utility Tax rate 34.50%

Tax effect on interest expense  2,021,357

3,837,648‐$                B

Calculation of ROE on a Deemed Basis ‐ Dec 31, 2008

Please input based on your utility in the grey cells.

2008 ROE
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UTILITY NAME: Toronto Hydro‐Electric System Limited
YEAR END DATE: December 31, 2009

Regulated net income, as per OEB Trial Balance 51,001,018$               A

Adjustment to interest expense ‐ for deemed debt 6,826,568 B

Adjusted regulated net income 57,827,586$               C

Rate Base:

Cost of Power 1,649,332,663$          

Operating Expenses 190,700,538$             

Total 1,840,033,202$          

Working Capital Allowance % 12.56%

Total Working Capital Allowance 231,108,170$             

Fixed Assets

Opening Balance 1,753,776,000$        

Closing Balance 1,780,780,000$        

Average 1,767,278,000$        1,767,278,000$          

Total Rate Base ‐ 2009 1,998,386,170$           D

Regulated Deemed Equity  40% 799,354,468$              E

Regulated Deemed Debt  60% 1,199,031,702$           F

Regulated Rate of Return on Deemed Equity 7.23% G = C/E

ROE% from most recent Cost of Service application  2009 COS 8.01%

Difference ‐ maximum deadband 3% ‐0.78%

Interest adjustment on deemed debt:

Regulated Deemed Debt ‐ as above 1,199,031,702$        

Weighted Average Interest Rate 5.22%

62,589,455$             

Interest expense as per the OEB trial balance 72,932,740

10,343,285‐$             

Utility Tax rate 34.00%

Tax effect on interest expense  3,516,717

6,826,568‐$                B

Calculation of ROE on a Deemed Basis ‐ Dec 31, 2009

Please input based on your utility in the grey cells.

2009 ROE
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UTILITY NAME: Toronto Hydro‐Electric System Limited
YEAR END DATE: December 31, 2010

Regulated net income, as per OEB Trial Balance 64,853,153$               A

Adjustment to interest expense ‐ for deemed debt 3,167,673 B

Adjusted regulated net income 68,020,826$               C

Rate Base:

Cost of Power 1,788,678,600$          

Operating Expenses 218,487,178$             

Total 2,007,165,777$          

Working Capital Allowance % 12.45%

Total Working Capital Allowance 249,892,139$             

Fixed Assets

Opening Balance 1,780,780,000$        

Closing Balance 1,895,771,000$        

Average 1,838,275,500$        1,838,275,500$          

Total Rate Base ‐ 2010 2,088,167,639$           D

Regulated Deemed Equity  40% 835,267,056$              E

Regulated Deemed Debt  60% 1,252,900,584$           F

Regulated Rate of Return on Deemed Equity 8.14% G = C/E

ROE% from most recent Cost of Service application  2010 COS 9.85%

Difference ‐ maximum deadband 3% ‐1.71%

Interest adjustment on deemed debt:

Regulated Deemed Debt ‐ as above 1,252,900,584$        

Weighted Average Interest Rate 5.16%

64,649,670$             

Interest expense as per the OEB trial balance 69,449,174

4,799,504‐$                

Utility Tax rate 34.00%

Tax effect on interest expense  1,631,831

3,167,673‐$                B

Calculation of ROE on a Deemed Basis ‐ Dec 31, 2010

Please input based on your utility in the grey cells.

2010 ROE
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UTILITY NAME: Toronto Hydro-Electric System Limited
YEAR END DATE: December 31, 2011

Regulated net income, as per OEB Trial Balance 94,970,945$          A
Adjustment to interest expense - for deemed debt (1,075,818) B ↓
Adjusted regulated net income 93,895,127$          C

Rate Base:
Cost of Power 2,246,668,306$     
Operating Expenses 232,663,227$        
Total 2,479,331,533$     
Working Capital Allowance % 15%
Total Working Capital Allowance 371,899,730$        
Fixed Assets

Opening Balance 1,895,769,874$  
Closing Balance 2,183,544,085$  
Average 2,039,656,979$  2,039,656,979$     

Total Rate Base - 2011 2,411,556,709$     D

Regulated Deemed Equity (40%) 964,622,684$        E
Regulated Deemed Debt (60%) 1,446,934,026$     F

Regulated Rate of Return on Deemed Equity 9.73% G = C/E

ROE% from most recent Cost of Service application 2011 EDR 9.58%

Difference - maximum deadband 3% 0.15%

Interest adjustment on deemed debt:

Regulated Deemed Debt - as above 1,446,934,026$  
Weighted Average Interest Rate 5.18%

74,951,183$       
Interest expense as per the OEB trial balance 73,451,785

1,499,397$         
Utility Tax rate 28.25%
Tax effect on interest expense (423,580)

1,075,818$         B ↑

Calculation of ROE on a Deemed Basis - Dec 31, 2011

Please input based on your utility in the grey cells.

2011 ROE
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UTILITY NAME: Toronto Hydro-Electric System Limited
YEAR END DATE: December 31, 2012

Regulated net income, as per OEB Trial Balance 83,713,315$          A
Adjustment to interest expense - for deemed debt (4,536,932) B
Adjusted regulated net income 79,176,383$          C

Rate Base:
Cost of Power 2,318,266,737$     
Operating Expenses 217,370,987$        
Total 2,535,637,723$     
Working Capital Allowance % 15%
Total Working Capital Allowance 380,345,659$        
Fixed Assets

Opening Balance 2,183,546,093$    
Closing Balance 2,251,924,467$    
Average 2,217,735,280$    2,217,735,280$     

Total Rate Base - 2011 2,598,080,938$     D

Regulated Deemed Equity (40%) 1,039,232,375$     E
Regulated Deemed Debt (60%) 1,558,848,563$     F

Regulated Rate of Return on Deemed Equity 7.62% G = C/E

ROE% from most recent Cost of Service application 2011 EDR 9.58%

Difference - maximum deadband 3% -1.96%

Interest adjustment on deemed debt:

Regulated Deemed Debt - as above 1,558,848,563$    
Weighted Average Interest Rate 5.18%

80,748,356$         
Interest expense as per the OEB trial balance 74,575,659

6,172,696$           
Utility Tax rate 26.50%
Tax effect on interest expense (1,635,765)

4,536,932$           B

Calculation of ROE on a Deemed Basis - Dec 31, 2012

Please input based on your utility in the grey cells.

2012 ROE
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UTILITY NAME: Toronto Hydro-Electric System Limited
YEAR END DATE: December 31, 2013

Regulatory Net Income Calculation: Staff Comments

Regulated net income, as per RRR 2.1.13 reconciliation $ 85,423,388 A

Must match regulated net income amount from 2.1.13 
template. Input net surplus as positive number and net deficit 
as a negative number.

6

Future/deferred taxes $ 49,026 B

Non rate regulated items $ (116,356) C
As an example, non rate regulated items may include 
income/expenses associated with generation or CDM

Adjustment to interest expense - for deemed debt $ 10,006,495 D (=W)

Adjusted regulated net income $ 75,484,223 E = A-B-C-D

Deemed Equity Calculation: Staff Comments
Rate Base:

Cost of power $ 2,538,119,027 F
Must match sum of accounts 4705 to 4751 inclusive. Input as 
positive number.

Operating expenses $ 246,453,930 G
Must approximate sum of accounts 4505-4640, 4805-5695, 
6105, 6205-6225, 6310-6415. Input as positive number.

Total $ 2,784,572,957 H = F + G

Working capital allowance % 12.88%
Must match percentage allowance in last approved CoS rate 
proceeding

Total working capital allowance $ 358,652,997 J

Fixed Assets 
Opening balance - regulated fixed assets (NBV) $ 2,251,924,468

Closing balance - regulated fixed assets (NBV) $ 2,356,027,913 NBV = Net Book Value

Average regulated fixed assets $ 2,303,976,191 $ 2,303,976,191 K

Total rate base $ 2,662,629,188 L = J + K

Regulated deemed short-term debt 4% $ 106,505,168 M

Regulated deemed long-term debt 56% $ 1,491,072,345 N

Regulated deemed equity 40% $ 1,065,051,675 P

$ 2,662,629,188

Regulated Rate of Return on Deemed Equity Staff Comments
7.09% Q =  E / P

ROE% from most recent cost of service application last approved EDR 9.58% R Must match approved ROE from last CoS rate proceeding

Difference - maximum deadband 3% -2.49% S = Q - R

Interest adjustment on deemed debt: Staff Comments

Regulated deemed short-term debt - as above $ 106,505,168 6.67%
Regulated deemed long-term debt - as above $ 1,491,072,345 93.33%

$ 1,597,577,513 100.00%

Short-term debt rate 2.46% 0.16%
Interest rate on short-term debt from last approved CoS rate 
proceeding

Long-term debt rate 5.37% 5.01%
Interest rate on long-term debt from last approved CoS rate 
proceeding

Average debt rate 5.18%

Regulated deemed debt - as above $ 1,597,577,513
Weighted average interest rate 5.18%

Deemed interest $ 82,690,612 T

Interest expense as per the OEB trial balance $ 69,076,333 U Must match sum of accounts 6005-6045
Difference $ 13,614,279 V = T - U

Utility tax rate 26.50% Distributor's Board-approved tax rate from the distributor's

Tax effect on interest expense $ (3,607,784) last rate application(IRM or CoS).

Interest adjustment on deemed debt: $ 10,006,495 W

Calculation of ROE on a Deemed Basis - Dec 31, 2013

Please input based on your utility in the grey cells.

Must match account 6115. Input deferred tax expense as a 
negative number and deferred tax income as a positive 
number.

Please make the necessary adjustments to bring the fixed 
assets reported in the Audited Financial Statements to reflect 
the regulated rate base

2013 ROE
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UTILITY NAME: Toronto Hydro-Electric System Limited
YEAR END DATE: December 31, 2014

Regulatory Net Income Calculation: Staff Comments

Regulated net income, $ 96,949,987 A

Must match regulated net income amount from 2.1.13 
template. Input net surplus as positive number and net deficit 
as a negative number.

Remove:

Future/deferred taxes $ 0 B

Non rate regulated items $ 0 C
As an example, non rate regulated items may include 
income/expenses associated with generation or CDM

Adjustment to interest expense - for deemed debt $ 15,615,697 D (=W)

Adjusted regulated net income $ 81,334,290 E = A-B-C-D

Deemed Equity Calculation: Staff Comments
Rate Base:

Cost of power $ 2,691,734,069 F
Must match sum of accounts 4705 to 4751 inclusive. Input as 
positive number.

Operating expenses $ 243,232,514 G
Must approximate sum of accounts 4505-4640, 4805-5695, 
6105, 6205-6225, 6310-6415. Input as positive number.

Total $ 2,934,966,583 H = F + G

Working capital allowance % 12.88%
Must match percentage allowance in last approved CoS rate 
proceeding

Total working capital allowance $ 378,023,696 J

Fixed Assets 

Opening balance - regulated fixed assets (NBV) $ 2,356,003,597

Closing balance - regulated fixed assets (NBV) $ 2,454,781,840 NBV = Net Book Value

Average regulated fixed assets $ 2,405,392,718 $ 2,405,392,718 K

Total rate base $ 2,783,416,414 L = J + K

Regulated deemed short-term debt 4% $ 111,336,657 M

Regulated deemed long-term debt 56% $ 1,558,713,192 N

Regulated deemed equity 40% $ 1,113,366,566 P

$ 2,783,416,414

Regulated Rate of Return on Deemed Equity Staff Comments
7.31% Q =  E / P

ROE% from most recent cost of service application last approved EDR 9.58% R Must match approved ROE from last CoS rate proceeding

Difference - maximum deadband 3% -2.27% S = Q - R

Interest adjustment on deemed debt: Staff Comments

Regulated deemed short-term debt - as above $ 111,336,657 6.67%
Regulated deemed long-term debt - as above $ 1,558,713,192 93.33%

$ 1,670,049,849 100.00%

Short-term debt rate 2.46% 0.16%
Interest rate on short-term debt from last approved CoS rate 
proceeding

Long-term debt rate 5.37% 5.01%
Interest rate on long-term debt from last approved CoS rate 
proceeding

Average debt rate 5.18%

Regulated deemed debt - as above $ 1,670,049,849
Weighted average interest rate 5.18%

Deemed interest $ 86,441,780 T

Interest expense as per the OEB trial balance $ 65,195,934 U Must match sum of accounts 6005-6045
Difference $ 21,245,846 V = T - U

Utility tax rate 26.50% Distributor's Board-approved tax rate from the distributor's

Tax effect on interest expense $ (5,630,149) last rate application(IRM or CoS).

Interest adjustment on deemed debt: $ 15,615,697 W

Template for Calculation of ROE on a Deemed Basis

Please input based on your utility in the grey cells.

Must match account 6115. Input deferred tax expense as a 
negative number and deferred tax income as a positive 
number.

Please make the necessary adjustments to bring the fixed 
assets reported in the Audited Financial Statements to reflect 
the regulated rate base.

2014 ROE 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J2.25 

Filed: 2014 Nov 24 
Page 1 of 1 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
SCHOOL ENERGY COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.25:   1 

Reference(s):   2 

 3 

 4 

With reference to IR 9-Staff-86 and 89, to advise whether ratepayers are being asked to 5 

cover two sets of accounting changes, the first the change from CGAAP to U.S. GAAP, 6 

and then from U.S. GAAP to IFRS; to advise whether there is anywhere in the evidence 7 

of those changes to ensure that there is no overlap or overpayment to ensure that 8 

ratepayers are ending up in the exact same place if THESL had gone straight from 9 

CGAAP to IFRS. 10 

 11 

 12 

RESPONSE:   13 

For the transitional adjustment related to the OPEB recorded in account 1508 “Impact 14 

For USGAAP Deferral Account”, the balance of $36.0 million as at December 31, 2014 15 

represents the cumulative impact of the conversion from CGAAP to USGAAP and from 16 

USGAAP to IFRS.  However, as indicated in the response to Interrogatory 9-OEBStaff-17 

86 part (b), Toronto Hydro has decided not to apply for disposition of the actuarial loss of 18 

$36.0 million in the current application. 19 

 20 

Transitional adjustments related to PP&E are recorded in account 1575 “IFRS USGAAP 21 

Transitional PP&E Amounts” and described in Exhibit 9, Tab 2, Schedule 4.  These 22 

amounts represent only the transitional PP&E impacts of conversion from USGAAP to 23 

IFRS.  There were no equivalent transitional impacts from CGAAP to USGAAP.   24 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Distribution Capital and System Maintenance 

UNDERTAKING NO. J2.26:   1 

Reference(s):   2 

 3 

 4 

To provide in Excel format the two charts with respect to the ICM reconciling approved 5 

and actuals 6 

 7 

 8 

RESPONSE:   9 

Please refer to Appendices A and B for Excel format versions of the ISA and CAPEX 10 

reconciliation tables filed November 5, 2014 in response to interrogatory 2B-OEBStaff-11 

39.   12 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
CONSUMERS COUNCIL OF CANADA 

 
 

Panel:  Distribution Capital and System Maintenance 

UNDERTAKING NO. J2.27:   1 

Reference(s):   2 

 3 

 4 

To provide a summary of information in the evidence regarding the specific 5 

circumstances around storms. 6 

 7 

 8 

RESPONSE:   9 

Referring to Exhibit 4A, Tab 2, Schedule 3, page 16-19, Toronto Hydro’s Significant 10 

System Disturbance Response segment funds the necessary maintenance expenditures 11 

required to return the distribution system to normal operating conditions following major 12 

storm events.  Toronto Hydro forecasts its Significant System Disturbance Response 13 

expenditures for major storm events based on a three-year historical average, excluding 14 

all expenditures associated with one time extreme weather events that cause tremendous 15 

and widespread damage such as the 2013 Ice Storm.   16 

 17 

With respect to any storm-related expenditures over and above the amounts budgeted 18 

under the Significant System Disturbance Response segment, Toronto Hydro intends to 19 

evaluate its options in light of the specific circumstances surrounding each event, 20 

including potentially seeking Z-Factor relief as set out in Exhibit 1B, Tab 2, Schedule 3.   21 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

 

UNDERTAKING NO. J2.28:   1 

Reference(s):   2 

 3 

 4 

To respond to VECC Technical Conference questions posed in Exhibit No. TCK2.2. 5 

 6 

 7 

RESPONSE:   8 

The responses are provided as Schedules J2.28-VECC-70 to J2.28-VECC-82.   9 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
TO VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-70:   1 

Reference(s):   OEB Staff 60 2 

Exhibit 3, Tab 1, Schedule 1, page 13 3 

 4 

 5 

a) The difference between the two load forecast numbers reported in OEB Staff 60 does 6 

not match the CDM forecast set out in Table 4 of the updated application.  For 7 

example, for 2019 the difference is 2,543.5 vs. a Table 4 value of 2,456.1.  Please 8 

reconcile the differences for each year 2014-2019. 9 

 10 

 11 

RESPONSE:    12 

a) The difference between the two load forecast numbers is due to loss factor 13 

adjustments.  For example, the 2,543.5 is adjusted for losses, while the 2,456.1 is not. 14 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-71:   1 

Reference(s):   SIA 30 2 

Exhibit 3 3 

 4 

 5 

a) Please provide an updated version of Table 1 (Exhibit 3/Tab 2/Schedule 1) and 6 

Appendix 2-H incorporating any revisions or corrections noted in the interrogatory 7 

responses. 8 

 9 

 10 

RESPONSE:    11 

a) The updates to both Exhibit 3, Tab 2, Schedule 1, Table 1 and Exhibit 3, Tab 2, 12 

Schedule 2, Appendix 2-H were filed on November 14, 2014. 13 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-72:   1 

Reference(s):   VECC – 27 a) 2 

Exhibit 3 3 

 4 

 5 

a) The response provided does not address the original question, I.e., how was the 6 

average use data “normalized” to the current 10 year historical average of HDD 10 7 

and CDD 18?  Please describe how this was done. 8 

 9 

 10 

RESPONSE:    11 

a) The CSMUR average use was normalized based on regression modelling of historical 12 

CSMUR estimated loads against heating and cooling degree days.  The estimated 13 

relationship was used to normalize the CSMUR average load to the current HDD and 14 

CDD 10-year average. 15 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-73:   1 

Reference(s):   VECC – 28 d) 2 

Exhibit 3 3 

 4 

 5 

a) Please confirm that the “verified” CDM demand savings reported by the OPA are 6 

demand savings at the time of the system peak.  If not confirmed, please indicate 7 

what THESL understands the OPA’s reported CDM MW savings to represent and the 8 

basis for this understanding. 9 

b) Please explain more fully how why the ratio of reported system peak demand to total 10 

energy CDM savings is the appropriate factor to use in determining the billing 11 

demand associated with the CDM energy savings for demand billed customer classes. 12 

 13 

 14 

RESPONSE:    15 

a) Confirmed.  The verified demand savings are at system peak. 16 

b) Toronto Hydro believes it is a reasonable assumption that the ratio as determined 17 

(using the savings at system peak relative to energy) could be applied for the purposes 18 

of forecasting CDM demand savings by class.  19 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-74:   1 

Reference(s):   VECC – 32 c) 2 

Exhibit 3 3 

 4 

 5 

a) Please provide a revised version of the table which includes the kWh values for all 6 

classes for each year 2015-2019. 7 

b) What program years’ impacts are reflected in the net incremental CDM estimates 8 

provided (e.g., is it all program years from 2006, just those from 2014 or those for 9 

some other point in time)? 10 

c) Please provide a table which sets out the gross CDM values by class and year 11 

equivalent to those provided in the response. 12 

 13 

 14 

RESPONSE:    15 

a) The revised version of the table (see Table 1) below includes the proposed “net” 16 

CDM MWh values for all classes from 2015 to 2019. 17 

 18 

b) The proposed “net” CDM savings from 2015 to 2019 include impacts from the 19 

2015 CDM programs and onwards.  20 

 21 

c) The table below (see Table s) shows the “gross” CDM MWh values by class, 22 

equivalent to part (a).   23 

 

 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J2.28-VECC-74 

Filed:  2014 Nov 17 
Page 2 of 2 

 
 

RESPONSES TO VULNERABLE ENERGY CONSUMERS COALITION TECHNICAL CONFERENCE 
QUESTIONS 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

Table 1:   1 

 

Table 2:   2 

Customer Class  2015  2016 2017 2018 2019

MWh  MW MWh MW MWh MW MWh MW MWh MW

Residential  9,619  35,403 66,488   100,104 130,342

CSMUR  196  724 1,361   2,051 2,673

GS <50 kW  20,644  76,270 143,467   216,238 281,759

GS 50‐999 kW  47,225  99.5 174,397 317.7 327,985 565.8  494,288 827.9 644,004 1,062.1

GS 1000‐4999 kW  12,938  26.9 47,723 85.9 89,708 153.0 135,148 223.9 176,044 287.2

Large Use  8,996  26.0 32,729 82.9 61,162 147.6 91,776 216.0 119,230 277.1

Total  99,619  152.4 367,246 486.5 690,170 866.5 1,039,606 1,267.8 1,354,052 1,626.5

 

Customer Class  2015  2016 2017 2018 2019

MWh  MW MWh MW MWh MW  MWh MW MWh MW

Residential  7,114    25,586 48,299   74,624 98,349

CSMUR  144    522 987   1,528 2,016

GS <50 kW  15,220    55,011 104,079   161,060 212,478

GS 50‐999 kW  34,830  73.1 125,815 238.2 237,977 417.2  368,197 588.4 485,685 736.2

GS 1000‐4999 kW  9,552  19.8 34,450 64.4 65,117 112.8  100,699 159.1 132,790 199.1

Large Use  6,718  19.1 23,799 62.1 44,616 108.9  68,597 153.5 90,126 192.1

Total  73,579  112.0 265,183 364.7 501,075 638.9  774,705 901.0 1,021,445 1,127.4
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-75:   1 

Reference(s):   Exhibit 7 2 

VECC – 52 c) 3 

 4 

 5 

a) Please provide the derivation of the 0.004 weighting factor used for CSMUR Services 6 

per the CAM, Sheet I5.2 and, in doing so, demonstrate the derivation is consistent 7 

with the Board’s direction from EB-2010-0142. 8 

 9 

 10 

RESPONSE:      11 

a) The number of buildings of 215 is divided by the total number of individual suite 12 

units of 56,966.  Since the service drops of all rate rates classes (except SL and USL) 13 

are weighted the same as the residential class (e.g., their services factor is 1.0), there 14 

are no other adjustments.  15 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-76:   1 

Reference(s):   Exhibit 7 2 

VECC – 53 a) 3 

 4 

 5 

a) The response suggests that THESL’s accounting system separately records and tracks 6 

the distribution assets in the USOA accounts noted that are used solely by 7 

Streetlighting or USL.  Please confirm that this is the case.  8 

b) If not, please clarify the response provided. 9 

 10 

 11 

RESPONSE:      12 

a) Toronto Hydro’s accounting system for the Streetlighting assets does not have USoA 13 

account details built in. 14 

 15 

b) Toronto Hydro used its internal accounting information on the assets to assign them 16 

to the most appropriate USoA accounts.    17 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE TO 
VULNERABLE ENERGY CONSUMERS COALITION 

 
 

Panel:  Revenue Requirement, Rates and Deferral and Variance Accounts 

UNDERTAKING NO. J2.28-VECC-77:   1 

Reference(s):   Exhibit 7 2 

VECC – 53 b) 3 

 4 

 5 

Preamble:  It is not clear from the response provided for which of the accounts listed in 6 

the original question were expenses actually directly allocated to Streetlighting or USL 7 

and, if so, how it was done. 8 

 9 

a) Please indicate for which of the expense accounts listed in the original question were 10 

expenses “rolled into accounts 5085, 5096 or 5145” respectively and subsequently 11 

directly allocated to Streetlighting and USL. 12 

b) In each case, where costs from one of the listed expenses accounts were reassigned to 13 

5085, 5096 or 5145 and subsequently directly allocated to Streetlighting and USL, 14 

please indicate how the quantum of costs that was reassigned to these accounts was 15 

identified. 16 

c) Please indicate the basis for the 95%/5% split that was used to allocate the costs in 17 

each case as between Streetligting and USL 18 

 19 

 20 

RESPONSE:      21 

a) The original response indicated expenses for each of the accounts listed in the 22 

original question were “rolled into” accounts 5085, 5096 and 5145.  For greater 23 

clarity, these were the only accounts where expenses were recorded for the 24 

Streetlighting assets.  All other accounts are allocated on the same basis and so no 25 

specific detailed were provided for these. 26 
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 1 

b) Please see part a) of this reply. 2 

 3 

c) The split used to directly allocate the Streetlighting assets was based on Toronto’s 4 

estimate of the percentages of the assets used to serve each of the classes.  5 
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UNDERTAKING NO. J2.28-VECC-78:   1 

Reference(s):   Exhibit 7 2 

VECC – 53 d) 3 

 4 

 5 

Preamble:  The response indicates that the directly assigned amount in account 5085 6 

should be $180,242. 7 

 8 

a) Please clarify whether it is the total amount in account 5085 (initially $2,278,562) 9 

that was revised to $180,242 or the amount directly assigned to Streetlighting 10 

(initially $2,164,634) that was revised to $180,242. 11 

b) Please explain why the R/C ratio for Streetlighting fell from 105.5% to 92.2% when 12 

the amount of expenses directly allocated to the class was reduced as a result of the 13 

correction. 14 

 15 

 16 

RESPONSE:      17 

a) It is the latter.  The amount of -$2,278,562 (a negative amount) that was revised to 18 

+$180,242 was the amount that was initially directly allocated to the Streetlighting 19 

class. 20 

 21 

b) The initial direct assignment was a negative value.  By correcting the value, costs 22 

allocated to the Streetlighting class are higher, and therefore the revenue to cost ratio 23 

is lower.   24 
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UNDERTAKING NO. J2.28-VECC-79:   1 

Reference(s):   Exhibit 7 2 

VECC – 53 3 

 4 

 5 

Preamble:  The response identifies a number of corrections to the Cost Allocation Model 6 

(CAM) as filed in September 2014. 7 

 8 

a) Please provide an updated CAM reflecting the various corrections that THESL has 9 

noted as being required, either in response to this interrogatory or elsewhere in its IR 10 

responses.  In conjunction with the updated model please provide a summary listing 11 

of the corrections incorporated. 12 

b) Please provide an updated version of Appendix 2-P, parts A-D. 13 

 14 

 15 

RESPONSE:      16 

An updated CAM (in electronic format) and Appendix 2-P are attached as Appendices A 17 

and B, respectively, to this reply.   18 
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Please complete the following four tables.

A)  Allocated Costs

Classes
Costs Allocated 
from Previous 

Study
%

Costs Allocated 
in Test Year 

Study           
(Column 7A)

%

Residential 256,839,427$      46.86% 299,298,202$        42.32%

GS < 50 kW 74,280,097$         13.55% 102,571,632$        14.50%

GS 50‐999 kW 136,457,707$      24.90% 164,890,991$        23.31%

GS 1000‐4999 kW 38,493,073$         7.02% 58,232,948$          8.23%

Large User 20,035,803$         3.66% 32,133,442$          4.54%

Street Lighting 17,331,487$         3.16% 25,838,237$          3.65%

Unmetered Scattered Load (USL) 4,627,832$           0.84% 4,426,739$            0.63%

Competitive Sector Multi‐Unit Residential (New 

Rate Class in 2013) 0.00% 19,891,011$           2.81%

0.00% 0.00%

Embedded distributor class 0.00% 0.00%

Total 548,065,426$      100.00% 707,283,202$        100.00%

Notes

  

OEB Appendix 2-P
Cost Allocation

1     Customer Classification - If proposed rate classes differ from those in place in the previous Cost Allocation study, modify the 
rate classes to match the current application as closely as possible.

2     Host Distributors -  Provide information on embedded distributor(s) as a separate class, if applicable.   If embedded 
distributor(s) are billed as customers in a General Service class, include the allocated cost and revenue of the embedded 
distributor(s) in the applicable class.  Also complete Appendix 2-Q.

3     Class Revenue Requirements - If using the Board-issued model, in column 7A enter the results from Worksheet O-1, 
Revenue Requirement (row 40 in the 2013 model).  This excludes costs in deferral and variance accounts.  Note to Embedded 
Distributor(s), it also does not include Account 4750 - Low Voltage (LV) Costs. 
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B)  Calculated Class Revenues

Column 7B Column 7C Column 7D Column 7E

214,465,673$       261,590,715$        264,480,298$            18,999,842$           

69,430,402$         84,686,506$          86,224,669$              7,926,793$             

158,177,191$       188,618,199$        188,618,199$            6,336,460$             

52,894,930$         58,138,327$          58,138,327$              882,921$                

27,857,584$         30,150,985$          30,406,573$              327,737$                

12,284,580$         14,983,900$          12,284,599$              8,844,833$             

2,673,863$           3,261,398$            3,353,795$                 567,146$                

17,001,339$          20,737,083$           18,660,652$              1,230,359$              

554,785,562$        662,167,112$         662,167,112$            45,116,090$            

Notes:

1     Columns 7B to 7D - LF means Load Forecast of Annual Billing Quantities (i.e. customers or connections X 12, (kWh or kW, as applicable).  
Revenue Quantities should be net of Transfomrer Ownership Allowance.  Exclude revenue from rate adders and rate riders.  

2     Columns 7C and 7D - Column total in each column should equal the Base Revenue Requirement

3     Columns 7C - The Board cost allocation model calculates "1+d" in worksheet O-1, cell C21. "d" is defined as Revenue Deficiency/ Revenue at 
Current Rates.

4     Columns 7E - If using the Board-issued Cost Allocation model, enter Miscellaneous Revenue as it appears in Worksheet O-1, row 19.

Total

Residential

GS < 50 kW

GS 50‐999 kW

GS 1000‐4999 kW

Large User

Street Lighting

Unmetered Scattered Load (USL)

Competitive Sector Multi‐Unit Residential (New Rate Class in 2013)

Embedded distributor class

Miscellaneous 
Revenue

Classes (same as previous table) Load Forecast 
(LF) X current 

approved rates

L.F. X current 
approved rates X 

(1 + d)

LF X proposed 
rates
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C)  Rebalancing Revenue-to-Cost (R/C) Ratios

Previously 
Approved Ratios

Status Quo 
Ratios Proposed Ratios

Most Recent 
Year:
2011

% % % %
89% 94                           95                               85 ‐ 115

97% 90                           92                               80 ‐ 120

118% 118                        118                             80 ‐ 120

124% 101                        101                             80 ‐ 120

116% 95                           96                               85 ‐ 115

71% 92                           82                               70 ‐ 120

82% 86                           89                               80 ‐ 120

110                          100                              85‐115

Notes

Street Lighting

Unmetered Scattered Load (USL)

Competitive Sector Multi‐Unit Residential (New Rate Class in 2013)

Embedded distributor class

1     Previously Approved Revenue-to-Cost Ratios - For most applicants, Most Recent Year would be the third year of the IRM 3 period,  e.g. if the 
applicant rebased in 2009 with further adjustments over 2 years, the Most recent year is 2011.  For applicants whose most recent rebasing year is 
2006, the applicant should enter the ratios from their Informational Filing.

2     Status Quo Ratios - The Board's updated Cost Allocation Model yields the Status Quo Ratios in Worksheet O-1.  Status Quo means "Before 

Large User

Class Policy Range

(7C + 7E) / (7A) (7D + 7E) / (7A)

Residential

GS < 50 kW

GS 50‐999 kW

GS 1000‐4999 kW
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D)  Proposed Revenue-to-Cost Ratios

0 1 2
% % % %

95                          85 ‐ 115

92                          80 ‐ 120

118                       80 ‐ 120

101                       80 ‐ 120

96                          85 ‐ 115

82                          70 ‐ 120

80 ‐ 120

89                          80 ‐ 120

100                         85‐115

0

Note

GS < 50 kW

GS 50‐999 kW

GS 1000‐4999 kW

Large User

Street Lighting

Sentinel Lighting

Unmetered Scattered Load (USL)

Competitive Sector Multi‐Unit Residential (New Rate Class in 2013)

Embedded distributor class

1     The applicant should complete Table D if it is applying for approval of a revenue to cost ratio in 2014 that is outside the Board’s policy range for 
any customer class. Table (d) will show the information that the distributor would likely enter in the IRM model) in 2014.  In 2015 Table (d), enter the 
planned ratios for the classes that will be ‘Change’ and ‘No Change’ in 2014 (in the current Revenue Cost Ratio Adjustment Workform, Worksheet C1.1 
‘Decision – Cost Revenue Adjustment’, column d), and enter TBD for class(es) that will be entered as ‘Rebalance’. 

Residential

Class Proposed Revenue-to-Cost Ratios Policy Range
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UNDERTAKING NO. J2.28-VECC-80:   1 

Reference(s):   Exhibit 7 2 

VECC – 58 3 

VECC – 53 d) 4 

 5 

 6 

a) Please confirm that THESL’s proposal with respect to Streetlighting will produce a 7 

Revenue to Cost ratio for Streetlighting that is further away from 100% than the 2015 8 

status quo revenue to cost ratio for the class. 9 

 10 

 11 

RESPONSE:      12 

a) Yes, that is correct. 13 
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UNDERTAKING NO. J2.28-VECC-81:   1 

Reference(s):   Exhibit 8 2 

VECC – 61 3 

 4 

 5 

a) What is THESL’s best estimate as to when the updated evidence with respect to 6 

historic line losses will be completed? 7 

 8 

 9 

RESPONSE:      10 

Toronto Hydro cannot currently provide an estimate as to when it expects to file this 11 

evidence. 12 
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UNDERTAKING NO. J2.28-VECC-82:   1 

Reference(s):   Exhibit 9, Tab 2, Schedule 4, page 4, lines 11-13 2 

VECC – 67 a) and b) 3 

 4 

 5 

a) With respect to VECC 67 a), please provide the historical load factors used (per page 6 

4) to derive the forecast MW savings for the demand billed classes and explain how 7 

they were determined. 8 

b) With respect to VECC 67 b), what were the load factors used to convert the actual 9 

MWh of CDM savings for demand billed classes to billing MW and how were they 10 

established? 11 

 12 

 13 

RESPONSE:      14 

a) The load factors from the 2011 Board-approved Load Forecast (EB-2010-0142) were 15 

used for the MW determination.  The factors are coefficients calculated based on the 16 

historic billing determinants from the billing system.  Please see the table below for 17 

more details.   18 
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  GS 50‐1000 kW    GS 1000‐4999 kW    Large Use 

  Load Factors  Load Factors  Load Factors 

Jan  61.11%    68.39%    72.78% 

Feb  66.11%    76.43%    81.23% 

Mar  58.61%    67.89%    71.24% 

Apr  58.99%    67.37%    71.40% 

May  55.47%    64.94%    69.31% 

Jun  55.34%    65.88%    71.22% 

Jul  56.18%    65.57%    72.31% 

Aug  56.23%    64.09%    70.00% 

Sep  57.15%    67.79%    72.22% 

Oct  55.30%    66.77%    68.19% 

Nov  59.95%    70.95%    74.37% 

Dec  58.28%    67.13%    70.02% 

 

b) The actual CDM MW savings are taken directly from the 2013 OPA draft verified 1 

report.  There was no conversion from the energy values.   2 
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UNDERTAKING NO. J2.29:   1 

Reference(s):   2 

 3 

 4 

To respond to CUPE Technical Conference questions posed in Exhibit No. TCK2.3. 5 

 6 

 7 

RESPONSE:   8 

The responses are provided as Schedules J2.29-CUPE-6 to J2.29-CUPE-19.   9 
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UNDERTAKING NO. J2.29-CUPE-6:   1 

Reference(s):  CUPE Interrogatory 2 a) 2 

 3 

With reference to Exhibit2B, Section C, C3.4 pages 22-25, “Construction Efficiency:  4 

Internal vs.  Contractor Cost” 5 

a) Please provide a numerical example of the ‘Comparison Methodology’ outlined 6 

in C3.4.1.1 pages 23-24 7 

 8 

 9 

1) The table provided has not given any clarity regarding the comparison 10 

methodology employed by THESL.  For instance, it is not clear what specific 11 

cost of capital assumptions are being employed and how this would compare to 12 

the D&C contractor’s actual costs.  Please provide a non- redacted numerical 13 

example with nominal numbers along with the detailed calculation methodology 14 

for each entry so the comparison methodology can be objectively examined. 15 

2) How long has this arrangement with 6 external contractors been in place?  16 

3) Under the contracts, as structured, what freedom do the contractors enjoy to change 17 

their prices annually? 18 

4) How does THESL prevent collusion between the contractors in terms of price fixing? 19 

 20 

 21 

RESPONSE:   22 

1) Toronto Hydro has filed a non-redacted numerical example in confidence on 23 

November 5, 2014, and has objected to CUPE’s request to access this information for 24 

the reasons set out in the utility’s November 11, 2014 letter to the OEB.   25 

 26 
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As to the specific question regarding the cost of capital assumptions, Toronto Hydro 1 

reviewed the property, plant, and equipment (“PPE”) directly employed in the 2 

construction program (inclusive of vehicles and computer hardware), segregating the 3 

net book values related to these assets.  The ROE embedded in Toronto Hydro’s 4 

current base rates was then applied to derive an expected return on PPE employed in 5 

construction work.  This value was then divided by the value of the internal capital 6 

program for an approximated cost of capital.   7 

 8 

2) The existing contractual arrangements have been in place since January 2012.   9 

 10 

3) During the RFP process, contractors are asked to provide unit prices for the full term 11 

of the contract.  Price adjustments are not allowed without a signed amendment to the 12 

contract. 13 

 14 

4) Contractors are selected through competitive procurements.  All competitive 15 

procurements, including the unit price RFP, are bound by standard Toronto Hydro 16 

terms and conditions (“T&Cs”).  Contained in those T&Cs are explicit requirements 17 

that respondents prepare their responses without any “connection, knowledge, 18 

comparison of information, or arrangement with any other respondent”.  Failure to 19 

abide by those rules can result in disqualification.   20 
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UNDERTAKING NO. J2.29-CUPE-7:   1 

Reference(s):  CUPE Interrogatory 2 b) 2 

 3 

b) is this comparison methodology used to determine whether the work will be awarded 4 

to a contractor or done with internal resources? If not, what is the criteria and basis 5 

of awarding a contract? 6 

 7 

 8 

Response from THESL is: No, the comparison methodology is not used to determine 9 

whether the work will be awarded to a contractor or performed with internal resources. 10 

The comparison is done on the basis of already completed projects, and as such cannot 11 

be used as a tool.  Toronto Hydro awards contracts to design and construction 12 

contractors through the Request for Proposal process and the associated criteria. 13 

 14 

1) Please provide the relevant RFPs.   15 

2) Please also provide the associated selection criteria. 16 

 17 

 18 

RESPONSE:   19 

1) The RFPs have been filed in confidence as Appendix A to this response.  20 

 21 

2) Proposals are evaluated according to the following criteria, the weighting of which 22 

have been filed in confidence:  23 

 Cost – XX%; 24 

 Operational Sustainment (staffing, fleet, warehousing capabilities etc) – XX%;  25 

 Environment, Health and Safety – XX%; 26 
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 Experience – XX%   1 
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UNDERTAKING NO. J2.29-CUPE-8:   1 

Reference(s):  CUPE Interrogatory 2 c) 2 

 3 

c) what is the threshold for “construction efficiency” where there is no real advantage 4 

to using D&C contractors rather than internal resources? 5 

 6 

 7 

1) This question is not on the comparison methodology per se, but on the cost threshold 8 

where it is cheaper to use internal resources or there is no financial advantage of 9 

using external   resources.  Please answer the question asked:  What is the threshold 10 

for construction efficiency where there is no real advantage to using D&C contractors 11 

rather than internal resources?  Is this 5% or 10% or 15%? 12 

 13 

 14 

RESPONSE:   15 

1) Please refer to Toronto Hydro’s response to 2B-CUPE-2 part (c), where Toronto 16 

Hydro has stated that there is no construction efficiency threshold that applies to 17 

comparisons between internally and externally executed construction projects.  The 18 

utilization of design and construction contractor services enables the utility to 19 

complete the requisite volume of capital work in a safe and efficient manner, while 20 

providing the resourcing scalability and flexibility to account for changing capital 21 

funding levels.   22 
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UNDERTAKING NO. J2.29-CUPE-9:   1 

Reference(s):  CUPE Interrogatory 2 e) 2 

 3 

e) further to CUPE Interrogatory 2d), with the expectation of increasing  prices, would it 4 

not be more economically prudent for Toronto Hydro to limit new D&C contracts for 5 

2015-2016 rather than 2015-2018?  As external D&C resources are facing high demand 6 

in the GTA due to construction related to the Pan-Am and mass transit investment it 7 

would seem that demand exceeding supply would inflate prices paid for these services in 8 

the 2015 and 2016 period. 9 

 10 

 11 

In its response to this IR, THESL states:  “the high demand for qualified  services 12 

currently experienced in Toronto’s electrical construction market is expected to remain a 13 

significant factor throughout the duration of the Request for Proposal term.” 14 

 15 

1) What annual price increases will be built into these 4 year contracts? 16 

2) First principles of economic theory would dictate that, with “the high demand for 17 

qualified services” remaining a significant factor through the contract period, there 18 

will be rising costs for the contractors over time.  How is this to be reflected in the 19 

contracts to be signed?   20 

3) With the continuing expectation that the cost of capital will rise through this period, 21 

how will this be reflected in the contract terms? 22 

4) What will THESL do as the cost to get the work done externally exceeds the costs of 23 

having the work done internally? 24 

 25 
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RESPONSE:   1 

1) As the contracts for the 2015-2018 period have not been finalized, Toronto Hydro is 2 

not in a position to provide the requested information at this time.  However, Toronto 3 

Hydro undertakes to file this information on a confidential basis following the 4 

execution of contacts in early 2015.   5 

 6 

2) Please see the response to 1) above.   7 

 8 

3) Toronto Hydro cannot meaningfully comment on the speculative observation that 9 

“the cost of capital will rise through this period”.    10 

 11 

4) Toronto Hydro also declines to comment on this hypothetical situation.  If it were to 12 

occur, Toronto Hydro would assess the situation and evaluate the available options.  13 
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UNDERTAKING NO. J2.29-CUPE-10:   1 

Reference(s):  CUPE Interrogatory 2 f) 2 

 3 

f)  does this  “Construction Efficiency” factor include the rework and correction by 4 

Toronto Hydro staff of projects done by D&C contractors? If yes, what is the impact of 5 

this additional corrective work on the “Construction Efficiency” factor? If no, why not? 6 

 7 

Response from THESL:  All design and construction contractors are required to comply 8 

with Toronto Hydro’s certified Distribution Construction Standards and the Electrical 9 

Distribution Safety Regulation.  In addition, all design and construction contractor 10 

projects are covered by a two-year warranty period; any rework required would be at the 11 

cost of the contractor (i.e., no additional costs to the utility). 12 

 13 

1) How much re-work has had to be done annually over the past five years? 14 

2) How have the project completion delays resulting from rework impacted upon system 15 

reliability, THESL costs and customer satisfaction? 16 

3) How are contract compliance and job quality verified? 17 

4) Are audits done on these elements in all externally contracted D&C work?  If so, 18 

what actions are taken regarding non-compliance? 19 

5) If no independent audits are done, then how can this be objectively verified? 20 

6) How are contract “extras” dealt with? 21 

7) How many D&C contracts were amended after they were awarded over the past five 22 

years?  Please provide both the annual number and the total impact on contract costs 23 

in $ and % terms. 24 

 25 
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RESPONSE:   1 

1) As described in Toronto Hydro’s response to Interrogatory 2B-CUPE-2 part (f), all 2 

design and construction contractor projects are covered by a two-year warranty 3 

period; any rework required would be at the cost of the contractor.  Given this 4 

arrangement, Toronto Hydro does not possess the historical records required to 5 

provide the requested information.   6 

 7 

2) Toronto Hydro is unable to answer this question, as it does not track the relationship 8 

between contractor project delays (if any) and reliability or customer satisfaction.   9 

 10 

3) Please see Toronto Hydro’s response to Interrogatory 4A-CCC-42.   11 

 12 

4) Audits are performed on all externally contracted Design and Construction work.  13 

Toronto Hydro is notified with respect to any instances of non-compliance, and 14 

appropriate actions are taken in accordance to the terms specified in the contracts.   15 

 16 

5) Please see response to question 3.   17 

 18 

6) Toronto Hydro is not aware of any provisions for “extras” associated with the 19 

contracts in question.   20 

 21 

7) No contract amendments have taken place since the current Design and Construction 22 

contracts were executed in 2012.   23 
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UNDERTAKING NO. J2.29-CUPE-11:   1 

Reference(s):  CUPE Interrogatory 2 g) 2 

 3 

g) Provide the total annual costs for D&C contractors paid by Toronto Hydro for 2011 to 4 

2019 split between capitalized costs and expensed costs.  Include separately the annual 5 

contract administration costs which Toronto Hydro incurs and the total annual amount of 6 

Toronto Hydro incurred costs for rework and correction by Toronto Hydro staff of 7 

projects done by D&C contractors. 8 

 9 

1) Please provide the requested information for 2016-2019 as annual capex has been 10 

provided for these years in evidence. [ref. Exhibit 1A Tab 2 Schedule 1 page 15] 11 

2) What costs are covered in “Operating and Overhead”?  How were they determined?  12 

That is, are they tracked separately or is this a ballpark estimate?  [the Operating & 13 

Overhead values are ~1.5% of the capex] 14 

3) Where are audit costs included in this table?  Please separate them out or provide 15 

them if not included. 16 

4) Do these costs capture all costs incurred annually by Toronto Hydro due to the use of 17 

D&C contractors?  If not explain why not and please provide. 18 

 19 

 20 

RESPONSE:   21 

1) As stated in the response to Interrogatory 2B-CUPE-2, the 2016-2019 annual costs 22 

for the D&C contractors will depend on a number of factors, including the nature and 23 

volume of approved work.  Accordingly, Toronto Hydro is not in a position to 24 

provide the requested information.  25 

 26 



Toronto Hydro-Electric System Limited 
EB-2014-0116 

Technical Conference 
Schedule J2.29-CUPE-11 

Filed:  2014 Nov 24 
Page 2 of 2 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
TO CANADIAN UNION OF PUBLIC EMPLOYEES LOCAL ONE 

 
 

Panel:  Productivity and Performance 

2) As stated in the table provided in the response to Interrogatory 2B-CUPE-2 (g) the 1 

operating and overhead costs represent the actual costs for the years 2011-2013, 2 

forecasted year-end 2014 costs, and planned 2015 Operating and Overhead costs.  3 

 4 

3) Consistent with the treatment of audit costs for internally executed projects, the audit 5 

costs for the work executed by design and construction contractors are included in the 6 

CAPEX component of the table provided in response to Interrogatory 2B-CUPE-2 7 

(g).  Please see the table below for the D&C contractor audit costs: 8 

 

$M 2011 2012 2013 2014 

Audit Costs $3.3 $2.0 $4.4 $5.6 

 

 

4) Please refer to Toronto Hydro response to Interrogatory 2B-CUPE-2 (g).   9 
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UNDERTAKING NO. J2.29-CUPE-12:   1 

Reference(s):  CUPE Interrogatory 2 i) 2 

 3 

i) For 2011 to 2019, please provide the annual percentage of these external contractor 4 

projects which are overspent [ie exceed the original contract cost] along with the total 5 

annual overspend in dollar and percentage terms of total spend on contracted projects. 6 

 7 

 8 

1) Please confirm then that there is no contingency for overspending and that for 2011 to 9 

2013 all contracted costs did NOT exceed original signed contract levels.  Please 10 

provide audit confirmation of such.   11 

 12 

 13 

RESPONSE:   14 

1) Toronto Hydro confirms that there is no contingency for overspending with respect to 15 

Design and Construction contractors and that for 2011 to 2013 all contracted costs did 16 

not exceed original signed contract levels.  To the extent that further information is 17 

sought in this question, Toronto Hydro declines to produce it on the basis of 18 

relevance.     19 
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UNDERTAKING NO. J2.29-CUPE-13:   1 

Reference(s):  CUPE Interrogatory 2 j) 2 

 3 

j) For 2011 to 2019, please provide the annual percentage of these external contractor 4 

projects which have to be redone [whether by the same or another contractor or internal 5 

staff] along with the total resulting annual spend in dollar and percentage  terms of total 6 

spend on contracted projects. 7 

 8 

 9 

1) How much rework has had to be done on work done by external contractors during 10 

the ice storm? 11 

2) Have the external contractors had to absorb the entire costs of the rework?  If not, 12 

what is the expected total incremental cost for 2014 and 2015 in $ terms and % of 13 

contract costs? 14 

 15 

 16 

RESPONSE:   17 

1) Toronto Hydro is unable to answer this question, as it has not tracked the storm 18 

restoration rework in a manner that would allow it to provide the requested 19 

information.  Moreover, as discussed in Toronto Hydro’s response to Interrogatory 20 

2B-CUPE-2 part (g), the costs of any rework are the responsibility of the contractor.   21 

 22 

2) As discussed in Toronto Hydro’s response to Interrogatory 2B-CUPE-2 part (g), there 23 

are no additional costs to the utility for any rework, if required.   24 
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UNDERTAKING NO. J2.29-CUPE-14:   1 

Reference(s):  CUPE Interrogatory 3 a) 2 

 3 

With reference to Exhibit 28, Section C, C3.4.1 4 

a) Please provide for 2011 to 2019 the annual OM&A cost for all external 5 

contract services, such as consultants or vegetation management services, and 6 

including D&C contractors. Also provide the percentage this represents of total 7 

annual OM&A expenditures. 8 

 9 

THESL reply: “For the 2016-2019 period, Toronto Hydro is not in a position to provide 10 

a specific forecast at this time, but expects results consistent with 2015 Test Year, subject 11 

to changes driven by the nature and volume of required work.” 12 

 13 

 14 

 15 

1) The external contract costs have increased by 50% between 2011 & 2015.  Consistent 16 

with 2015 costs, will 2019 external contractor costs be 50% higher? 17 

2) Please breakout the annual external contract services costs by category e.g., 18 

consultants, vegetation management etc.   19 

 20 

 21 

RESPONSE:   22 

1) The 50% increase referenced in the question refers to the aggregate cost of work 23 

performed by external contractors, and is predominantly driven by the increase in the 24 

volume of work performed by external contractors over the recent years.  25 

 26 
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2) Please see the table below:    1 

 

$M 2011 Actual 2012 Actual 2013 Actual 2014 Bridge 2015 Test 

Design & 

Construction 

Contractors 

5.2 5.0 9.2 10.0 10.3 

Vegetation 

Management 

2.4 2.5 2.7 2.5 4.2 

Temporary Staff 6.7 6.0 6.5 5.2 6.9 

Maintenance 

Contracts 

13.6 13.8 16.1 18.6 21.5 

Administrative Fees 

& Purchased 

Services 

23.1 21.2 22.5 22.5 25.3 

Contracted 

Services 

8.1 8.8 15.8 14.5 20.8 

LEAP 0.4 0.1 0.2 0.2 0.2 

Total 59.5 57.5 72.9 73.5 89.2 

 

Toronto Hydro notes that the table referenced in the Undertaking request (Table 1 in 2B-2 

CUPE-3) required corrections.  The corrected table is provided below, and has been filed 3 

as an update to the interrogatory response. 4 

 5 

Table 1: External OM&A Contractor Costs 6 

Category 2011Actual 2012Actual 2013Actual 2014Bridge 2015Test 

External 

OM&A Costs 

$59.4M $57.5M  $72.9M $73.5M $89.2M 

% Total 

OM&A 

25% 27% 30% 30% 33% 
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UNDERTAKING NO. J2.29-CUPE-15:   1 

Reference(s):  CUPE Interrogatory 3 b) 2 

 3 

b) Please provide for 2011 to 2019 the annual capital expenditures cost for all external 4 

contract services including consultants and D&C contractors as well as the percentage 5 

this represents of total annual capital expenditures. 6 

 7 

THESL reply: “For the 2016-2019 period, Toronto Hydro is not in a position to provide 8 

a specific forecast at this time, but expects results consistent with the 2015 Test Year. The 9 

actual results, however, will depend on a number of factors, including the nature and 10 

volume of approved work.” 11 

 12 

 13 

1) Please breakout the annual external contract services costs by category e.g., 14 

consultants, D&C contractors etc.   15 

2) Please provide the requested information for 2016-2019 as annual capex has been 16 

provided for these years in evidence. [ref. Exhibit 1A Tab 2 Schedule 1 page 15] 17 

 18 

 19 
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RESPONSE:   1 

1) Please see the following table for the 2011-2015 expenditures by category:   2 

 

 

2) Please see response to the Undertaking J2.29-CUPE-2 (1).   3 

 

$M  2011  

Actual 

2012  

Actual 

2013  

Actual 

2014  

Bridge 

2015  

Test 

Design & Construction 

Contractors 
140.6  70.8  129.8  191.5  176.1 

Road Cut Repairs 20.0  16.9  19.3  17.1  15.8 

Contracted Services 38.5  28.9  94.4  153.7  82.7 

Administrative Fees & 

Purchased Services 

13.1  11.9  13.0  7.3  19.8 

Temporary Staff 8.3  5.3  5.1  7.1  6.5 

  220.5  133.7  261.6  376.7  300.8 
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UNDERTAKING NO. J2.29-CUPE-16:   1 

Reference(s):  CUPE Interrogatory 4 2 

 3 

With reference to Exhibit 4A, Tab 4, Schedule 3, page 11, where THESL states: 4 

To limit the rate increases for the upcoming rate period, Toronto Hydro proposes to 5 

continue to replace employees as they retire on a “Just in time” basis. This is not the 6 

optimal approach to workforce renewal, given the time that is required to safely and 7 

effectively train new workforce entrants to work on Toronto Hydro's distribution system. 8 

It was adopted, however, to constrain costs over the 2015 to 2019 period. As a long- term 9 

strategy, this approach is not preferred because it may compromise Toronto Hydro's 10 

ability to satisfy its commitments. 11 

 12 

Please explain: 13 

d)  Why “as a long term strategy, this approach is not preferred because it may 14 

compromise Toronto Hydro's ability to satisfy its commitments.” 15 

 16 

THESL Reply: The rationale for this statement is that sustained use of the “just-in-time” 17 

approach may not allow enough time to provide for knowledge transfer and integrate 18 

employees into the workforce on a long term basis. In addition, based on the challenges 19 

in the Canadian utility sector as cited in the Conference Board of Canada report, 20 

Toronto Hydro may have difficulty recruiting employees with the necessary skills and 21 

experience from the external labour market when they are required. 22 

 23 

1) With reference to this reply, and THESL’s reply to part f), please explain how this 24 

approach of not allowing enough time for knowledge transfer and employee 25 

integration into the workforce will not impact productivity?   26 
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2) Please also explain why it makes sense to THESL not to hire the staff they need now 1 

and have proper knowledge transfer etc., but rather leave it to the future when in its 2 

own words “Toronto Hydro may have difficulty recruiting employees with the 3 

necessary skills and experience from the external labour market when they are 4 

required”.   5 

 6 

 7 

RESPONSE:   8 

1) As indicated in its response to interrogatory 4A-CUPE-4 part (f) at this time, the “Just 9 

in Time” approach is not expected to impact productivity since it is possible to utilize 10 

this approach for knowledge transfer while there is still a cohort of senior and 11 

experienced certified and skilled trades employees available.  The use of senior and 12 

experienced employees to transfer knowledge occurs while less experienced 13 

employees work alongside employees that are more seasoned to broaden their 14 

knowledge of the Toronto Hydro’s plant.   15 

 16 

2) Toronto Hydro acknowledges that this approach is not optimal from a utility 17 

perspective, however as detailed throughout its evidence, this approach represents a 18 

balancing of various objectives and considerations, including rate impacts.  19 

Importantly, this approach allows for proper knowledge transfer by leveraging 1) the 20 

utility’s existing cohort of senior and experienced certified and skilled trades 21 

employee to train and mentor less experienced employees, and 2) partnerships with 22 

colleges and universities (Exhibit 4A, Tab 4, Schedule 3, page 20, lines 11 to 19).    23 
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UNDERTAKING NO. J2.29-CUPE-17:   1 

Reference(s):  CUPE Interrogatory 4 2 

 3 

e)  The knowledge transfer strategy for “‘just in time’ replacement of employees as they 4 

retire”. 5 

 6 

1) Please confirm whether the following is correct:  in effect, what THESL is saying in 7 

its response is that rather than utilizing the retiring employees “to transfer corporate 8 

and technical knowledge to newly hired employees”, instead it will use the senior and 9 

experienced employees who are not retiring to do this.  This is in place of these 10 

experienced staff spending their time doing core work. 11 

2) So THESL will have a double loss of productivity and effectiveness hit by using this 12 

approach i.e., the existing staff who remain and the new hires will not be as 13 

productive and effective.  Is this how THESL looks to effectively constrain costs? 14 

 15 

 16 

RESPONSE:   17 

1) The use of senior and experienced employees to transfer knowledge is not a separate 18 

program.  The knowledge transfer occurs as part of the core work program, as less 19 

experienced employees work alongside employees that are more seasoned. 20 

 21 

2) This approach is not expected to impact productivity.  It is possible to utilize this 22 

approach for knowledge transfer while there is still a cohort of senior and experienced 23 

certified and skilled trades employees available now.  The use of senior and 24 

experienced employees to transfer knowledge occurs when less experienced 25 

employees work alongside employees who are more seasoned. 26 
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UNDERTAKING NO.  J2.29-CUPE-18:   1 

Reference(s):  CUPE Interrogatory 4 2 

 3 

f)  Since date of implementation  until 2019, please provide the annual gross and net cost 4 

savings  from “just in time” replacement of employees as they retire along with the 5 

number of retired employees who have been replaced in this manner. 6 

 7 

THESL reply:  “Toronto Hydro has not quantified the precise annual cost savings of 8 

“just in time” hiring model.” 9 

 10 

 11 

1) Precise annual cost savings are not necessary to address this question.  Please provide 12 

a ballpark estimate of savings.  Please utilize the staff retirement figures provided in 13 

4A-CUPE-5 part a) to estimate these savings.   14 

 15 

 16 

RESPONSE:   17 

1) A rough estimate of the projected cost avoidance of the “just in time” hiring model in 18 

2015 is $7.5M.  This estimate was calculated using the 2019 CUPE retirement 19 

projections provided in the response to interrogatory 4A-CUPE-5 part (a), based on 20 

the assumption that Toronto Hydro would hire the staff to fulfill these retirement 21 

vacancies in 2015 to allow for a four-year lead time training period that is typically 22 

required for certified and skilled trades.   23 
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UNDERTAKING NO. J2.29-CUPE19:   1 

Reference(s):  CUPE Interrogatory 4 2 

 3 

With reference to evidence on staff retirement levels at Exhibit 4A, Tab 4, Schedule 3, 4 

page 16, Table 4 “Toronto Hydro Retirement Projections (2014-2019)” 5 

 6 

b)  Provide on an annual basis the actual retirements for 2007 to 2013 broken down by 7 

the categories in a) above. 8 

c)  external staff hires [of new permanent staff on the Toronto Hydro payroll] resulting 9 

from retirements for 2007 to 2019. Also provide the number of these who were engaged 10 

initially as temporary staff by Toronto Hydro. 11 

 12 

THESL Response to both parts b) & c): 13 

The table below provides a breakdown of actual retirements by the requested categories, 14 

for 2011 to 2013. Toronto Hydro objects, on the basis of relevance, to providing pre-15 

2011 actual retirements as this information predates the utility's last rebasing application 16 

(EB-2010-0142), and has no probative value to deciding the issues in this Application. 17 

 18 

 19 

1) Provide the 2007-2010 data as has been requested.  THESL has provided data for 20 

2007 to 2010 in assorted points in submitted evidence as noted below. 21 

 22 

Clearly, the data for this period is relevant to the issues to be determined in the 23 

application and THESL has itself relied on the data in respect of this period. Data 24 

starting in 2006 or 2007 is provided & discussed in evidence at numerous points 25 

including the following: 26 
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 Exhibit 1B, Tab 2, Schedule 5, page 32 D16 – Safety Gains [occupational injury 1 

costs since 2007] 2 

 Exhibit 1B Tab 2 Schedule 5 Appendix A “THESL Historic Performance and 3 

Productivity Initiatives From  Amalgamation to Present” [the period beginning 4 

2007 is discussed] 5 

 Exhibit 2B Section E2 page 10 [capex  since 2006 is presented & discussed] 6 

 Exhibit 2B Section E6.1 pgs 19, 20, 24, 25, 27, 28 [underground equipment 7 

failures are presented & discussed] 8 

 Exhibit 2B Section E6.7 pg 16 table 5 HISTORICAL RELIABILITY FOR 9 

FEEDERS PROPOSED FOR CONVERSION [data beginning in 2007 is 10 

provided] 11 

 Exhibit 4A, Tab 4, Schedule 3, page 2, Figure 1 provides staffing and capex for 12 

2007 to 2019 13 

 14 

 15 

RESPONSE:   16 

Toronto Hydro declines, on the basis of relevance, to provide the requested breakdown 17 

for 2007 to 2010, as this information predates the utility’s last rebasing application.  18 

Toronto Hydro’s position is that the aggregate figures already provided are reasonably 19 

appropriate for the 2007 to 2010 time period.  The level of detail requested for the 2007 20 

to 2010 period was examined by the OEB and interested parties in four previous rate 21 

applications, namely:  EB-2007-0582, EB-2007-0680, EB-2009-0139 and EB-2010-22 

0142.   23 


	Cover Letter, 24 Nov 2014 
	Letter on Confidential Responses, 24 Nov 2014
	Undertaking Responses
	Day 1 - November 17, 2014
	J1.1 - VECC
	J1.2 - EP
	EP 49
	EP 50
	App A
	App B

	EP 51
	EP 52
	App A

	EP 53

	J1.3 - AMPCO 
	J1.4 - AMPCO
	J1.5 - AMPCO 
	J1.6 - AMPCO
	J1.8 - AMPCO
	J1.9 - AMPCO
	App A

	J1.10 - AMCPO
	J1.11 - AMPCO
	J1.12 - AMPCO
	J1.13 - OEB Staff 
	J1.14 - OEB Staff 
	J1.15 - OEB Staff
	J1.16 - OEB Staff

	Day 2 - November 18, 2014
	J2.1 - AMPCO
	App A
	App B

	J2.2 - CCC
	J2.3 - Society
	J2.4 - Society 
	App A

	J2.5 - Society
	J2.6 - Society
	J2.7 - Society
	J2.8 - Society
	App A

	J2.9
	A-CCC
	B-AMPCO
	C-CCC

	J2.10 - SEC
	J2.11 - OEB Staff
	J2.12 - OEB Staff
	J2.13 - OEB Staff
	J2.14 - OEB Staff
	J2.15 - OEB Staff
	J2.16 - OEB Staff
	J2.17 - OEB Staff
	J2.18 - SEC
	J2.19 - SEC
	J2.20 - SEC
	J2.21 - SEC
	J2.22 - SEC
	App A

	J2.23 - SEC
	J2.24 - SEC
	App A

	J2.25 - SEC
	J2.26 - VECC
	J2.27 - CCC
	J2.28 - VECC
	VECC 70
	VECC 71 
	VECC 72
	VECC 73 
	VECC 74 
	VECC 75 
	VECC 76
	VECC 77
	VECC 78
	VECC 79 
	App B

	VECC 80
	VECC 81
	VECC 82

	J2.29 - CUPE
	CUPE 6
	CUPE 7
	CUPE 8
	CUPE 9
	CUPE 10 
	CUPE 11
	CUPE 12
	CUPE 13
	CUPE 14
	CUPE 15
	CUPE 16
	CUPE 17
	CUPE 18
	CUPE 19






