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2.1 OVERVIEW OF RATE BASE 1 

2.1.1 RATE BASE OVERVIEW 2 

The net fixed assets used to determine the utility’s Rate Base include those distribution assets 3 

associated with activities that enable the conveyance of electricity for distribution purposes. HHI 4 

does not have non-distribution assets nor does it conduct non-distribution activities. 1 5 

Controllable expenses include operations and maintenance, billing, collecting and administration 6 

expenses which are discussed in detail in Exhibit 4. 7 

HHI converted to International Financial Reporting Standards (“MIFRS”) on January 1, 2015, and 8 

has prepared this application under MIFRS.  HHI confirms that there were no other changes that 9 

would affect the utility’s net book value other than the implementation of new depreciation 10 

rates in 2013. In other words, there is no difference between the utility’s net book values in 11 

NEWCGAAP and MIFRS. 12 

HHI has calculated its 2018 test year rate base to be $8,615,028. This rate base is also used to 13 

determine the proposed revenue requirement found in Exhibit 6.  Table 1 below presents HHI’s 14 

Rate Base calculations for the Test Year.    15 

16 

1 MFR - Non-distribution activities - capital expenditures and reconciliation to total capital budget 

CoS Page 1
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Table 1 - Test Year Rate Base 1 

 
NEWGAAP MIFRS VAR 

Particulars Last Board 
Approved 

2018  

Net Capital Assets in Service: 
  

 
Opening Balance  3,320,570   7,112,824   3,792,254  

Ending Balance  4,867,995   7,007,776   2,139,781  
Average Balance  4,094,282   7,060,300   2,966,017  

Working Capital Allowance  2,291,918   1,554,729  -737,190  
Total Rate Base  6,386,201   8,615,028   2,228,828     

    
 

Expenses for Working Capital Last Board 
Approved 2018 VAR 

Eligible Distribution Expenses: 
  

 
3500-Distribution Expenses - Operation  96,550   95,593  -957  

3550-Distribution Expenses - Maintenance  205,700   204,514  -1,186  
3650-Billing and Collecting  426,315   476,632   50,317  
3700-Community Relations  200   -    -200  

3800-Administrative and General Expenses  395,900   433,375   37,475  
LEAP 2,000     -     -       

   
Total Eligible Distribution Expenses  1,126,665   1,210,114   83,449  

3350-Power Supply Expenses  16,503,476   19,519,602   3,016,126  
Total Expenses for Working Capital  17,630,141   20,729,716   3,099,576  

Working Capital factor 13.0% 7.5% -0  
Total Working Capital  2,291,918   1,554,729  -737,190  

 2 

The main contributor to the increase in Rate Base between 2014 Board Approved and the 2018 3 

Test Year is the addition of 3.525M related to the project management, electrical and 4 

civil/structural engineering design and construction supervision services for the upgrades to 5 

their 110kV existing substation. In 2012 Hawkesbury Hydro initially engaged a 3rd party 6 

engineering firm to upgrade their 110kV existing substation. Several critical issues arose during 7 

the construction which led to years of delays in putting in service the substation which 8 

eventually went into service in May of 2017. A chronicle of events and summary of costs and 9 

issues is presented in the next Section 2.1.2. 10 

  11 
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2.1.2 TIMELINES AND REASONS FOR THE DELAY WITH THE 110KV PROJECT 1 

(2012-2017) 2 

In 2012, HHI applied to the Ontario Energy Board, to recover from its customers, the revenue 3 

requirement associated with the incremental capital costs associated with the replacement of 4 

failing transformers.  5 

HHI’s Incentive Regulation Mechanism (“IRM”) application (EB-2011-0273) included an ICM for 6 

two projects: replacement of a 44-kV distribution transformer at a capital cost of $712,919 (the 7 

“44 kV project”) and replacement of two transformers at the 110-kV substation at a capital cost 8 

of $1,517,813 (the “110 kV project”). In its decision, the Board approved the two projects and 9 

allowed HHI to recover the associated annual revenue requirement through a rate rider to start 10 

on May 1, 2012.  In a decision issued on April 19, 2012, The Ontario Energy Board found that the 11 

need, prudence, and materiality for each for the two applied-for projects had been established 12 

and accepted HHI’s request for incremental capital totaling $2,230,722.  13 

As part of its 2014 Cost of Service application, HHI added $790,136 for the 44-kV project and 14 

$1,517,813 for the 110-kV project to its Rate Base. During the interrogatories, HHI was asked to 15 

explain the reasons why the 110KV was not yet in service. 16 

After explaining the delays, HHI indicated that the in-service date was expected to be March 17 

2014 with a total forecast cost $1,547,900. ($30,087 higher than initially anticipated). 18 

Reasons for delays 19 

In 2012, HHI hired the services of BPR to provide for the management, electrical and civil 20 

/structural engineering design and construction supervision services for the upgrade of HHI’s 21 

110 KV station. BPR estimated the project cost at $1.5 million. 22 

HHI applied to the OEB for an Incremental Capital Module (ICM) and subsequently applied to 23 

Infrastructure Ontario for a loan based on the report from BPR and approval from the OEB. On 24 

September 1, 2012, HHI secured a loan with Infrastructure Ontario in the amount of 25 

$2,300,000.00 to fund both transformers. 26 
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Following the approval of both the OEB and Infrastructure Ontario, HHI ordered the work and 1 

equipment as designed by BPR (transformer, circuit switcher and the installation of a control 2 

building). 3 

In 2014, HHI hired General Electric to assist with the commissioning of the new transformer. 4 

While reviewing the engineering reports and requirements, General Electric noted that major 5 

equipment (and costs) for the 110KV project needed to be added to the original estimate 6 

provided by BPR. 7 

Majors considerations which needed to be addressed included: 8 

1. Costs related to a control building and panels. Costs related to excavation,9 

concrete, labor and electricity to the building, Bell Canada for reading by the10 

IESO, meter, etc.11 

2. Costs related to the demolition of the old building by qualified linemen and12 

contractors.13 

3. Cost related to the need to replace the original basin with a new design.14 

4. Costs related to the provision of telecommunications with Hydro One.15 

5. Costs relate to the creation of a “commissioning / authorization” plan.16 

6. the estimate for labour, material and engineering costs, originally provided as a17 

“rough order of magnitude” estimate, needed to be comprehensively updated In18 

addition to the considerations advanced by General Electric, HHI determined that19 

significant design updates were required to meet the requirements from Hydro20 

One, the IESO and the Ministry of Energy, requirements that had not been fully21 

addressed in the original estimate.22 

Revised design and specifications were submitted to Hydro One. Hydro One required changes 23 

to the design of the proposed circuit switcher in order to meet the requirements of the 24 

Transmission System Code.  The proposed changes were made and a revised proposal was sent 25 

to Hydro One. 26 
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In the Fall of 2013 HHI was told by Albarrie GeoComposite that the installation of the SorbWeb 1 

system (oil containment) was being suspended due to an investigation of an oil spill unrelated 2 

to Hawkesbury’s station.   3 

In early 2014, Albarrie GeoComposite confirmed that the investigation was still pending and 4 

advised HHI that they would no longer be able to install the SorbWeb as planned. As a result, 5 

BPR was required to design a new containment system which was required. 6 

In the Summer of 2014, The Town of Hawkesbury put all work related to the 110KV on hold 7 

pending a detailed implementation plan and an emergency plan for the oil containment system. 8 

Accordingly, while the transformer was received it could not be installed. Instead, the 9 

transformer was mounted on a temporary base pending the completion of the implementation 10 

plan.  11 

Both plans were re-designed and submitted to South Nation and the Ministry of Energy. BPR 12 

required 5 months to draft the 90-page emergency document, as well as all other plans for the 13 

Town of Hawkesbury and all other authorities involved.     14 

By December of 2014, HHI had incurred a significant amount of capital costs and turned to 15 

Infrastructure Ontario to draw down on its loan. In view of the unexpected delays and issues 16 

with the timelines of the project, Infrastructure Ontario required that the following steps be 17 

taken prior to allowing a draw down on the financing: 18 

 Provide a complete budget update including ‘Original Cost Estimates,' ‘Percentage 19 

Complete’ and any ‘Holdbacks.' 20 

 Provide specifics around the expense of the initial containment structure and the cost of 21 

the new one. 22 

 Provide a detailed schedule for completing the project. 23 

 Provide an Independent Engineer’s report on the project (Stantec Ottawa) 24 

Since detailed engineering were required prior to draw down on the Infrastructure Ontario loan, 25 

HHI was required to use its working cash allowance to pay costs associated with the transformer, 26 

fully expecting to drawdown on its loan with Infrastructure Ontario during the last quarter of 27 

2014.  28 
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By the end of 2014, HHI had disbursed more than $700,000 out of its own cash flow without the 1 

ability to draw down on the Infrastructure Ontario loan.  2 

In January of 2015, per Infrastructure Ontario’s request, HHI hired Stantec Ottawa to review 3 

progress on the project design and construction.     4 

In April 2015, Tetra Tech (formally BPR) submitted a progress report to Stantec Ottawa for 5 

review.  In, November 2015 Stantec Ottawa finalized its report and submitted it to Infrastructure 6 

Ontario for approval. Infrastructure Ontario approved the engineering report and released funds 7 

to HHI. The funds were received by HHI in July of 2016. 8 

In June of 2015, Tetra Tech designed the new oil containment plans. The designs along with 9 

various documents were submitted to the Ministry of Energy for their approval, which was 10 

provided in February of 2016.     11 

The application included the following: 12 

 An Environment Response Plan 13 

 An Acceptance letter from South Nation Conservation 14 

 An Acceptance letter from the Town of Hawkesbury  15 

 A Design Brief from Tetra Tech  16 

The application also noted that a secondary oil containment system was to be installed for the 17 

substation oil-filled transformers consisting of a Geocomposite clay liner based basins and 18 

Imbiber beads type drain shut-off system to block drainage in the event of a spill.    19 

By the fall of 2015, Hydro One was waiting for the final stamped drawings and specification for 20 

review, and HHI was waiting for the final approval from the Ministry of Energy to either 21 

complete and/or change the actual design (lay-out of the substation).  22 

Hydro One had partially reviewed the drawing and specification of the proposed load breaker 23 

switch designed by BPR only to find that it did not meet the requirements of the Transmission 24 

System Code.    25 
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Revised designs were sent to several manufacturers, and Mindcore was ultimately chosen to 1 

supply the required Load Break Switch to meet requirements from Hydro One, IESO, and the 2 

Transmission System Code. The revised Load Break Switch was purchased in June of 2016.    3 

With all approvals in hand, an official RFP was sent out by Stantec Montreal in September of 4 

2016 for the installation of the transformer.  The contract was awarded to Eptcon Ltd. who 5 

began the work shortly thereafter.  6 

The scheduled outage to remove the 110kv feed from Hydro One was originally planned for late 7 

October. However, the outage was postponed due to missing equipment.   8 

The outage was then rescheduled to early December 2016; however, as such an installation is 9 

complicated and can easily jeopardize the reliability of the system if anything goes wrong, HHI 10 

and its Board of Directors opted to wait until the Spring of 2017 when peak demand on its 11 

system is lower – a decision that was made in the best interest of its customers. (The process of 12 

Hydro One removing the loops to the old 55T1 transformer is irreversible. If anything goes wrong 13 

with the connecting or energizing of the new 55T3 transformer, HHI would find itself in a critical 14 

situation where most of the service area would be left without power.  Winter months are HHI’s 15 

highest peak months, and therefore Board of Directors and HHI’s management made the decision 16 

to wait until the spring to energize the new transformer.)   17 

During this time, Tetra Tech, Stantec Montreal, and Ottawa performed the required work 18 

approval with Hydro One and IESO (meter and equipment registration). Tetra Tech also 19 

submitted an updated budget to Infrastructure Ontario as costs were deemed final.  A final 20 

report from Stantec Ottawa was required for Infrastructure Ontario to approve financing.  The 21 

report from Stantec Ottawa to Infrastructure Ontario is presented in Appendix A of this Exhibit. 22 

The new transformer is in service as of May 2017.     23 
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Summary of Cost Escalation 1 

HHI proposes to refund the remaining over-collected from the period of January 1, 2014 to 2 

December 31, 2018 for the project approved in 2014 and has included in its Rate Base, revised 3 

costs in the amount of 3.525M.    4 

The escalation of the budget over time is detailed in the table below.  The addition of 1.3 is 5 

immediately related to the revised TetraTech’s initial budget, which is driven by the updating of 6 

the estimate to a class 2 level, along with the addition of certain specific items not contemplated 7 

in the original budget.  The remaining .5M is made up of costs such as project/construction 8 

management related costs such as Stantec costs, and the material difference in actual labour 9 

costs relative to what was in the original budget. The main drivers behind the cost escalation 10 

are; 11 

 Unforeseen failure events involving the new 43T2 transformer.  12 

 Substantial changes required and costs incurred to meet requirements of authorities 13 

having jurisdiction (IESO, Hydro-One, and the MOE).  14 

 Higher than originally anticipated engineering costs compared to the initial budget. 15 

(inadequate equipment for connection to the grid and higher rated equipment 16 

needed to be procured.) 17 

 Increase in engineering service based on new reliability design criteria. 18 

Those items highlighted represent areas where the costs have gone up significantly. The first 19 

two columns show the amount TetraTech estimated for each item in their first two budgets 20 

(ROM and Class 2). 21 

The columns in the middle show what each item is actually going to cost, within and outside of 22 

Eptcon’s contract. 23 

The last two columns show how much the cost has increased for each item since TetraTech’s 24 

Class 2 and ROM estimates. 25 

Major items which have gone up by over $200K are highlighted in red of which the biggest item 26 

is the civil work (excavation, bases, concrete, etc.). Although there was civil work done prior to 27 
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tender, Eptcon’s cost for this item alone was significantly in excess of the budget. Items for 1 

which the cost escalated by more than $100K since the ROM are highlighted in orange and 2 

items for which the cost escalated by more than $50K since the ROM are highlighted in yellow.  3 
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 1 

 
Description 

Original Budgets from Tetra Tech Actual Costs Cost Escalation 

 Original Budget 
(ROM) Class 2 Others Eptcon Total Since Class 

2 Since ROM 

 Hydro One (other 
reviews/approvals) 

    
   

 Hydro One Review $25,000.00 $60,000.00 $60,000.00  $60,000.00 $0.00 $35,000.00 
 Hydro One Capital Work $100,000.00    $0.00 $0.00 ($100,000.00) 
 IESO   $1,450.00  $1,450.00 $1,450.00 $1,450.00 
 ESA  $1,450.00 $2,150.00  $2,150.00 $700.00 $2,150.00 
         

 Major Equipment        

 New Transformer 110kV-
12.4kV 15/20/25MVA $780,697.50 $654,290.00 $612,509.00 $128,319.00 $740,828.00 $86,538.00 ($39,869.50) 

 New Circuit Switchers c/w 
Steel Structure, P&C $131,000.00 $148,850.00 $136,765.00 $207,637.33 $344,402.33 $195,552.33 $213,402.33 

 Other Equipment (Switches) $10,000.00 $7,488.00  $47,719.00 $47,719.00 $40,231.00 $37,719.00 
 Control Building, incl. civil 

(and Demolition of Existing 
Shed) 

 $226,735.00 $77,843.99  $77,843.99 ($148,891.01) $77,843.99 

 Load break Switches 
(Mindcore) 

 $75,590.00 $69,476.52  $69,476.52 ($6,113.48) $69,476.52 

         

 New 110kV and 12.47kV 
Structures 

       

 New steel structures c/w 
assembly, insulators, cables, 
trays, conduits, controls, 
insulators, CT's, arresters 

$48,190.00 $184,737.00  $316,886.98 $316,886.98 $132,149.98 $268,696.98 

         

 Metering        

 Move Metering $20,000.00 $29,450.00 $22,496.07  $22,496.07 ($6,953.93) $2,496.07 
         

 Construction     $0.00 $0.00 $0.00 
 Civil (Excavation, Equipment 

bases, concrete, etc.), demo $52,008.00 $557,767.00 $172,713.43 $609,451.28 $782,164.71 $224,397.71 $730,156.71 

 Oil Containment $85,000.00   $48,457.38 $48,457.38 $48,457.38 ($36,542.62) 
 Fence Modification, new gate 

entrance $6,824.00 $7,344.00 $1,645.00 $8,386.00 $10,031.00 $2,687.00 $3,207.00 

 Program P&C Tests $7,500.00 $94,445.00  $79,885.50 $79,885.50 ($14,559.50) $72,385.50 
 Grounding (New Ground Grid) $8,302.00 $84,793.00 $27,662.50 $94,056.73 $121,719.23 $36,926.23 $113,417.23 
 Contractor Markup (10% 

excluding transformers) $15,781.15  
 

  $0.00 ($15,781.15) 

 Relocate existing transformers  $14,408.00    ($14,408.00) $0.00 
 Risk Contingency for 

Contaminated Soil  
$99,470.00 

 
  ($99,470.00) $0.00 

 Engineering        

 Tetra Tech (Engineering & 
Services) $100,000.00 $373,442.00 $313,593.00  $313,593.00 ($59,849.00) $213,593.00 

 Independent Engineer 
Reporting (Stantec Ottawa) 

 
 

$70,222.00  $70,222.00 $70,222.00 $70,222.00 

 Construction Management 
(Stantec Montreal) 

 
 

$75,600.00  $75,600.00 $75,600.00 $75,600.00 

 Engineering/Project 
Management Support 
(General Electric)   

$167,849.75  $167,849.75 $167,849.75 $167,849.75 

 Contingency (15%) $208,545.40 $210,000.00      

 TOTAL $1,598,848.05 $2,830,259.00 $1,811,976.26 $1,540,799.20 $3,352,775.46 $522,516.46 $1,753,927.41 

  2 

CoS Page 10



Hydro Hawkesbury Inc.  2018 Cost of Service Inc 
EB-2017-0048  Exhibit 2 – Rate Base and DSP 

June 12, 2017 

Refund of over collection (2012-2014) 1 

In its 2014 Cost of Service proceeding EB-2013-0139, it was the consensus from all intervening 2 

parties was that HHI had over collected the amount required by the current ICM rate rider as the 3 

110-kV project was not in service in 2012 as planned. Therefore, the Board directed HHI to 4 

determine the actual ICM rate rider amount collected from May 1, 2012, to February 28, 2014, 5 

associated with the 110-kV project (the “110 kV rate rider refund amount”) and refund it back to 6 

its customers.  7 

As requested by the Board, HHI calculated the actual ICM rate rider amount collected from May 8 

1, 2012, to February 28, 2014, associated with the 110KV project and refunded it back to its 9 

customers via a rate rider. 10 

A breakdown of the over collection for both 44KV and 110KV projects is presented below.  11 

  12 

CoS Page 11



Hydro Hawkesbury Inc.  2018 Cost of Service Inc 
EB-2017-0048  Exhibit 2 – Rate Base and DSP 

June 12, 2017 

 1 

Revenues from ICM Rate Rider (Acct 1508.005) 
   

2012 
  

(119,260.14) 
2013 

  
(227,788.12) 

2014 
 

Jan Act (24,936.71)   
Feb Proj. (22,523.48) 

Revenues at February 28, 2014 
  

(394,508.45)     

Rate Rider Ratios 
 

Split Incremental 
CAPEX 

SUB 44KV 
 

32% 712,909.00 
SUB 110KV 

 
68% 1,517,813.00    

2,230,722.00 
Rate Rider Split per Project 

   
  

SUB 44KV SUB 110KV 
2012 

 
(38,113.95) (81,146.19) 

2013 
 

(72,798.05) (154,990.07) 
2014 

 
(15,167.64) (32,292.55)   
(126,079.64) (268,428.81) 

 2 

Rate Class   Total 
Incremental 
Capital $ by 
Rate Class 

 
Billed kWh 

(over 10 
months) 

Billed kW 
(over 10 
months) 

Distribution 
Volumetric 
Rate kWh 
Rate Rider 

Distribution 
Volumetric 

Rate kW 
Rate Rider 

    
      

Residential kWh -$141,719.42 52.80% 44,632,599.17 - -0.0032 
 

General Service Less Than 50 kW kWh -$38,141.19 14.21% 17,135,541.67 - -0.0022 
 

General Service 50 to 4,999 kW kW -$82,708.05 30.81% 71,822,305.00 191,511.67 
 

-0.4319 
Sentinel Lighting kW -$268.18 0.10% 90,391.67 270.83 

 
-0.9902 

Street Lighting kW -$5,448.31 2.03% 1,006,969.17 2,580.00 
 

-2.1117 
Unmetered Scattered Load kWh -$143.65 0.05% 183,889.17 - -0.0008 

 

    -$268,428.81 
     

 3 

Proposed Refund of overcollection (March 1, 2014- December 31, 2017) 4 

Since the 110-kV project was not in service until May of 2017, HHI is proposing to refund the 5 

ICM rate rider amount collected from March 1, 2014, to December 31, 2017, essentially 6 

refunding the entire amount associated with the 110-kV project (the “110 kV rate rider refund 7 

amount”) back to its customers.  8 

HHI has calculated the refund to be in the amount of -$304,488.77. Details are presented in the 9 

table below. HHI proposes to dispose of this repayment in a 1 year disposition period. Further 10 

details on the disposition are explained in Exhibit 8.  11 
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A breakdown of the refund and associate rate rider for the 110KV projects is presented below.   1 
 

Test Year 
Rev Req 

incl. 110kV 

Test Year 
Rev Req 

excl. 110kV 

Diff. to be 
refunded 

back to the 
customer 

OM&A Expenses $1,126,665 $1,126,665 $0 

Amortization Expense $206,119 $178,643 -$27,476 

   $0 

Total Distribution Expenses $1,332,784 $1,305,308 -$27,476 

   $0 

Regulated Return On Capital $385,394 $338,306 -$47,089 

IFRS Adjustment   $0 

Grossed up PILs $12,526 $7,167 -$5,359 

Service Revenue Requirement $1,718,178 $1,643,614 -$74,565 
   $0 

Less: Revenue Offsets $140,139 $140,139 $0 

   $0 

Base Revenue Requirement $1,578,039 $1,503,474 -$74,565 
 

   

 2 

Total credit for over-collection of revenues associated with the 110kV substation.   
 

2014 2015 2016 2017 Total 
Diff in Revenue Requirement -$74,565 -$74,565 -$75,832 -$77,046  

Price Cap Approved in IRM 100.00% 1.70% 1.60% 0.00%  

 -$74,565 -$75,832 -$77,046 -$77,046 -$304,489 
 

     
 

     

Rate Rider 
  

      

Rate Class  
(Enter Rate Classes in cells below) 

Units 
kW / kWh / # 

of 
Customers 

Allocated 
Balance 

(excluding 
1589) 

Rate Rider for 
Deferral/Variance 

Accounts 

 

 

RESIDENTIAL kWh 48,228,553 -$103,553.54 -$0.0021 $/kWh 

GENERAL SERVICE < 50 KW kWh 18,143,532 -$34,373.59 -$0.0019 $/kWh 

GENERAL SERVICE > 50 TO 4999 KW kW 211,046 -$164,345.45 -$0.7787 $/kW 
UNMETERED SCATTERED LOAD kWh 429,307 -$813.34 -$0.0019 $/kWh 

SENTINEL LIGHTING kW 238 -$292.92 -$1.2292 $/kW 
STREET LIGHTING kW 1,844 -$1,109.93 -$0.6020 $/kW 

Total   -$304,488.77   
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2.1.2 RATE BASE TREND 1 

Table 2 below presents HHI’s Rate Base calculations for all required years including the 2018 2 

Test Year. Year over year variance analysis follows. 3 

Table 2 - Rate Base Trend 4 

 CGAAP NEWGAAP MIFRS MIFRS MIFRS MIFRS 

Particulars Last Board 
Approved 2014 2015 2016 2017 2018 

Net Capital Assets in Service:       

Opening Balance 3,320,570 3,288,222 4,799,922 5,116,512 6,412,494 7,112,824 
Ending Balance 4,867,995 4,799,922 5,116,512 6,412,494 7,112,824 7,007,776 

Average Balance 4,094,282 4,044,072 4,958,217 5,764,503 6,762,659 7,060,300 
Working Capital Allowance 2,291,918 1,610,643 1,519,271 1,534,703 2,908,677 1,554,729 

Total Rate Base 6,386,201 5,654,714 6,477,488 7,299,206 9,671,336 8,615,028 
      - 
       
 CGAAP NEWGAAP MIFRS MIFRS MIFRS MIFRS 

Expenses for Working Capital Last Board 
Approved 2014 2015 2016 2017 2018 

Eligible Distribution Expenses:       

3500-Distribution Expenses - Operation 96,550 51,300 55,990 68,472 113,406 95,593 
3550-Distribution Expenses - Maintenance 205,700 181,555 179,949 168,399 194,970 204,514 

3650-Billing and Collecting 426,315 395,636 409,354 418,864 462,696 476,632 
3700-Community Relations 200 - - - - - 

3800-Administrative and General Expenses 395,900 340,177 299,046 341,082 422,354 433,375 
6105-Taxes other than Income Taxes - 15,264 15,126 14,843 - - 

 2,000      

Total Eligible Distribution Expenses 1,126,665 983,932 959,466 1,011,660 1,193,426 1,210,114 
3350-Power Supply Expenses 16,503,476 11,405,626 10,727,236 10,793,747 21,181,013 19,519,602 

Total Expenses for Working Capital 17,630,141 12,389,558 11,686,701 11,805,407 22,374,439 20,729,716 
Working Capital factor 13.0% 13.0% 13.0% 13.0% 13.0% 7.5% 

Total Working Capital  2,291,918 1,610,643 1,519,271 1,534,703 2,908,677 1,554,729 

  5 
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The Rate Base for the 2018 Test Year has decreased by -1,056,308 over the Bridge Year, and 1 

increased by $2,228,828 over the last Board Approved Rate Base. The reason for the sizeable 2 

increase from the 2014 Board Approved Rate Base is mainly attributed to:    3 

Major capital cost drivers 2014 (relative to the 2014 BA Rate Base) 4 

System Access: 5 

- 44KV Substation:  $42,750 6 

Major capital cost drivers 2015 7 

System Renewal: 8 

-  44KV Substation: $320,188 9 

- Replace poles, fixtures as per AMP:  $88,560 10 

- Capital Contribution: -$93,493 11 

Major capital cost drivers 2016 12 

System Renewal: 13 

- Sub 115 KV: $59,244 14 

- Sub 44 KV: $54,101 15 

- Replace poles, fixtures as per asset management plan: $65,573 16 

- Replace 3/0 primary with new 336 mcm: $69,003 17 

Major capital cost drivers 2017 18 

System Renewal: 19 

- Sub 115kv for station betterment: $3,352,775 20 

- Hydro One mandatory telemetry costs $149,000  21 

- Upgrade to backup TS 55T1 $23,224 22 

Major capital cost drivers 2018 23 

System Renewal: 24 
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- Pole replacement: $81,500 1 

Increased Power Supply Expenses 2 

• HHI has forecasted an increase in the 2018 Power Supply Expenses of over 3 

$3,136,687 in excess of its 2014 Cost of Service. This is mainly due to commodity 4 

costs. 5 

Distribution Operational Expenses 6 

• The 2018 forecast for Operation and Maintenance remained at the same level as the 7 

2014 Board Approved while the Working Capital Allowance has decreased by 8 

$728,148 over the 2014 Board Approved. The reason for the drop from the 2014 9 

Board Approved to the 2018 Test Year is due to the change in Working Capital 10 

Allowance rate from 13% to 7.5%. 11 

Year over year variances is presented in the next section.  12 
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2.1.3 RATE BASE VARIANCE ANALYSIS 1 

The following paragraphs and Tables 3 to Table 7 provide a narrative on the changes that have 2 

driven the increase in rate base since HHI’s 2014 Board Approved Cost of Service Application. 3 

As justified in Exhibit 1, HHI’s materiality threshold is $50,000. 4 

HHI has provided the following variances on the change in Rate Base: 5 

 2018 Test Year (MIFRS) against 2017 Bridge Year (MIFRS) 6 

 2017 Bridge Year (MIFRS) against 2016 Actual (MIFRS) 7 

 2016 Actual (MIFRS) against 2015 Actual (MIFRS) 8 

 2015 Actual (MIFRS) against 2014 Actual (NewCGAAP) 9 

 2014 Actual (NewCGAAP) against 2014 Board Approved (NewCGAAP) 10 

  11 
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2014 Board Approved vs. 2014 Actual: 1 

Table 3 – 2014 BA to 2014 Actual Rate Base Variance 2 

 
NEWGAAP NEWGAAP 

  

Particulars 2014 Board  
Approved 

2014 Var % 

Net Capital Assets in Service: 
    

Opening Balance 3,320,570 4,201,028 880,458 26.52% 
Ending Balance 4,867,995 4,799,922 (68,073) 1.40% 

Average Balance 4,094,282 4,500,475 406,192 9.92% 
Working Capital Allowance 2,291,918 1,610,643 (681,275) 29.73% 

Total Rate Base 6,386,200 4,515,907 (1,870,294) 29.29%      

Expenses for Working Capital NEWGAAP NEWGAAP 
  

Eligible Distribution Expenses: 2014 Board  
Approved 

2014 Var % 

3500-Distribution Expenses - Operation 96,550 51,300 (45,250) 46.87% 
3550-Distribution Expenses - Maintenance 205,700 181,555 (24,145) 11.74% 

3650-Billing and Collecting 426,315 395,636 (30,679) 7.20% 
3700-Community Relations 200 - (200) 100.00% 

3800-Administrative and General Expenses 395,900 340,177 (55,723) 14.07% 
6105-Taxes other than Income Taxes - 15,264 15,264 

 

6205-Sub-account LEAP Funding 2,000 - (2,000) 100.00% 
Total Eligible Distribution Expenses 1,126,665 983,932 (142,733) 12.67% 

3350-Power Supply Expenses 16,503,476 11,405,626 (5,097,850) 30.89% 
Total Expenses for Working Capital 17,630,141 12,389,558 (5,240,583) 29.73% 

Working Capital factor 13.0% 13.0% 15% 0.00% 
Total Working Capital  2,291,918 1,610,643 -681,275 29.73% 

 3 

The total Rate Base in 2014 Actual of $4,515,907 was $1,870,294 or -29.29% less than the 2014 4 

Board Approved.  The main reasons for the variance are:  5 

• Failure of the 110KV going in service as planned (Avg. net fixed assets) -$50,211 6 

The biggest contributor to the decrease in Rate Base from 2014BA to 2014 Actual was 7 

the failure of the 110KV substation to come in service as explained in Section 0.0 of this 8 

Exhibit. The capital expenditure included in the 2014 Cost of Service project was in the 9 

amount of-$1,588,052 10 

• Repairs and inspection of the 43T1 transformer   $42,750 11 
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This was the cost to remove the old transformer which was producing high levels of 1 

dissolved combustible gas in the transformer oil on the 43T1 transformer (44kV to 2 

12.4kV). This work is described further in Appendix C. 3 

• Pole replacement       $24,310 4 

As part of its asset management program, poles are tested when they are within 5 years 5 

of their forecast depreciation end of life. The testing program identified the poles that 6 

needed to be replaced. This project captures the cost of doing the replacement work. 7 

• Replace 3/0 primary wire      $ 31,221 8 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original 9 

wire is very weathered and brittle and is undersized for main feeder load transfers. This is 10 

a multi-year project to be completed in 2020. 11 

The rest of the increase can be attributed to the regular maintenance of the distribution system 12 

required in order to keep the system running in a safe and reliable manner.Details of these 13 

projects in excess of the materiality threshold are explained in the DSP. 14 

 15 

2015 Actual vs. 2014 Actual: 16 

Table 4 -  2015-2014 Rate Base Variances 17 

 
NEWGAAP MIFRS 

  

Particulars 2014 2015 Var % 
Net Capital Assets in Service: 

    

Opening Balance 4,201,028 4,799,922 598,893 14.26% 
Ending Balance 4,799,922 5,116,512 316,590 6.60% 

Average Balance 4,500,475 4,958,217 457,742 10.17% 
Working Capital Allowance 15,432 1,519,271 1,503,839 9744.94% 

Total Rate Base 4,515,907 6,477,488 1,961,581 43.44%      

Expenses for Working Capital NEWGAAP MIFRS 
  

Eligible Distribution Expenses: 2014 2015 Var % 
3500-Distribution Expenses - Operation 51,300 55,990 4,691 9.14% 

3550-Distribution Expenses - Maintenance 181,555 179,949 (1,606) 0.88% 
3650-Billing and Collecting 395,636 409,354 13,718 3.47% 
3700-Community Relations - - - 
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3800-Administrative and General Expenses 340,177 299,046 (41,131) 12.09% 
6105-Taxes other than Income Taxes 15,264 15,126 (138) 0.91% 

6205-Sub-account LEAP Funding - - - 
 

Total Eligible Distribution Expenses 983,932 959,466 (24,466) 2.49% 
3350-Power Supply Expenses 11,405,626 10,727,236 (678,390) 5.95% 

Total Expenses for Working Capital 12,389,558 11,686,702 (702,856) 5.67% 
Working Capital factor 13.0% 13.0% 

 
0.00% 

Total Working Capital  1,610,643 1,519,271 (91,372) 5.67% 

 1 

The total Rate Base in 2015 Actual of $6,477,488 was $1,961,581 or 43.44% greater than the 2 

2014 Actual.  The main reason for the variance are:    3 

• 44kV MS transformer repair.      $320,188 4 

Refurbish old Ferranti transformer after failure of the new Pioneer transformer. See 5 

Appendix C for details. 6 

• Pole replacement       $88,560 7 

As part of its asset management program, poles are tested when they are within 5 years 8 

of their forecast depreciation end of life. The testing program identified the poles that 9 

needed to be replaced. This project captures the cost of doing the replacement work. 10 

• The rest of the increase can be attributed to regular maintenance of the distribution 11 

system required in order to keep the system running in a safe and reliable manner 12 

• Decrease in the cost of power and OM&A expenses. Details of the OM&A expenditures 13 

are presented in Exhibit 4.     14 

 15 

2016 Actual vs. 2015 Actual: 16 

Table 5 - 2016-2015 Rate Base Variances 17 

 
MIFRS MIFRS 

  

Particulars 2015 2016 Var % 
Net Capital Assets in Service: 

    

Opening Balance 4,799,922 5,116,512 316,590 6.60% 
Ending Balance 5,116,512 6,412,494 1,295,982 25.33% 

Average Balance 4,958,217 5,764,503 806,286 16.26% 
Working Capital Allowance 1,519,271 1,534,703 15,432 1.02% 
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Total Rate Base 6,477,488 7,299,206 821,718 12.69%      

Expenses for Working Capital MIFRS MIFRS 
  

Eligible Distribution Expenses: 2015 2016 Var % 
3500-Distribution Expenses - Operation 55,990 68,472 12,482 22.29% 

3550-Distribution Expenses - Maintenance 179,949 168,399 (11,551) 6.42% 
3650-Billing and Collecting 409,354 418,864 9,510 2.32% 
3700-Community Relations - - - 

 

3800-Administrative and General Expenses 299,046 341,082 42,036 14.06% 
6105-Taxes other than Income Taxes 15,126 14,843 (282) 1.87% 

6205-Sub-account LEAP Funding - - - 
 

Total Eligible Distribution Expenses 959,466 1,011,660 52,194 5.44% 
3350-Power Supply Expenses 10,727,236 10,793,747 66,511 0.62% 

Total Expenses for Working Capital 11,686,702 11,805,407 118,705 1.02% 
Working Capital factor 13.0% 13.0% 

 
0.00% 

Total Working Capital  1,519,271 1,534,703 15,432 1.02% 

 1 

The total Rate Base in 2016 Actual of $7,299,206 is $821,718 or 12.69% greater than 2015 Actual.  2 

The main reason for the variances are:  3 

• 115 kV MTS new protection installation    $59,244 4 

The replacement of the transformer and the refurbishment of the station required an 5 

upgrade to the station protection. This project accomplishes this protection upgrade. 6 

• 44kV MS commissioning of rebuilt transformer   $54,101 7 

This project covered the cost of installing and commissioning the rebuilt transformer 8 

making it ready for service. This work was completed in 2015, but the invoicing was not 9 

received until 2016. See Appendix C for station details. 10 

• Pole replacement program      $69,572 11 

As part of its asset management program, poles are tested when they are within 5 years 12 

of their forecast depreciation end of life. The testing program identified the poles that 13 

needed to be replaced. This project captures the cost of doing the replacement work. 14 

• Line Conductor replacement      $69,003 15 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original 16 

wire is very weathered and brittle and is undersized for main feeder load transfers. This is 17 

a multi-year project to be completed in 2020. 18 
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 1 

 2 

• Building        $52,500 3 

As part of normal due diligence, HHI had the condition of the roof of the office / service 4 

center assessed. The assessment recommended that the roof be replaced. This project 5 

carries out the refurbishment of the roof at 850 Tupper St office and service center. This 6 

is a flat roof. 7 

• The rest of the increase can be attributed to regular maintenance of the distribution 8 

system required in order to keep the system running in a safe and reliable manner 9 

 10 

2017 Bridge Year vs. 2016 Actual: 11 

Table 6 - 2017-2016 Rate Base Variances 12 

 
MIFRS MIFRS 

  

Particulars 2016 2017 Var % 
Net Capital Assets in Service: 

    

Opening Balance 5,116,512 6,412,494 1,295,982 25.33% 
Ending Balance 6,412,494 7,112,824 700,330 10.92% 

Average Balance 5,764,503 6,762,659 998,156 17.32% 
Working Capital Allowance 1,534,703 2,908,677 1,373,974 89.53% 

Total Rate Base 7,299,206 9,671,336 2,372,130 32.50%      

Expenses for Working Capital MIFRS MIFRS 
  

Eligible Distribution Expenses: 2016 2017 Var % 
3500-Distribution Expenses - Operation 68,472 113,406 44,934 65.62% 

3550-Distribution Expenses - Maintenance 168,399 194,970 26,571 15.78% 
3650-Billing and Collecting 418,864 462,696 43,832 10.46% 
3700-Community Relations - - - 

 

3800-Administrative and General Expenses 341,082 422,354 81,272 23.83% 
6105-Taxes other than Income Taxes 14,843 - (14,843) 100.00% 

6205-Sub-account LEAP Funding - - - 
 

Total Eligible Distribution Expenses 1,011,660 1,193,426 181,766 17.97% 
3350-Power Supply Expenses 10,793,747 21,181,013 10,387,267 96.23% 

Total Expenses for Working Capital 11,805,407 22,374,439 10,569,032 89.53% 
Working Capital factor 13.0% 13.0% 

 
0.00% 

Total Working Capital   1,534,703   2,908,677   1,373,974.00  89.53% 

 13 
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The total Rate Base in 2017 Actual of $9,671,336 is $2,372,130 or 32.50% greater than 2016 1 

Actual.  The main reason for the variance is:  2 

• 115kV MTS upgrade      $3,525,000 3 

This project represents the cost of upgrading the existing 115kV MTS. This project 4 

installs a 15/20/25 MVA transformer as well as transformer pads and electrical 5 

connections. This work is the work that was identified in EB-2011-0173. Additional 6 

information can be found in Appendix A.  7 

Accounting Note: Since the beginning of the construction of the new sub-station, HHI 8 

accumulates the expenses in “Construction in progress”. As of December 31, 2016, an 9 

amount of $2,807,257 had been capitalized. By the end of 2017, another $717,743 will be 10 

capitalized for a total of $3,525,000.  11 

The reduction of -$2,807,257 in “Construction in progress” consists of the 2017 amounts 12 

capitalized ($717,743) less the transfer of $3,525,000. 13 

• 44kV MS -44kV insulator replacement   $5,000 14 

Replacement of the old 44 kV insulators in the station. 15 

• Pole replacement      $60,000 16 

As part of its asset management program, poles are tested when they are within 5 years 17 

of their forecast depreciation end of life. The testing program identified the poles that 18 

needed to be replaced. This project captures the cost of doing the replacement work. 19 

• Porcelain Insulator replacement    $21,720 20 

Porcelain line insulators are known to develop cracks over time due to repeated stress. 21 

HHI has found small cracks in some of its post insulators but has not experienced any 22 

failures yet. This project begins to replace the porcelain units on a modest pace in order 23 

to ensure the continued reliability of its system. In this way, future outages that will be 24 

inevitable if no action is taken will be prevented. 25 

• Software: North Star system upgrade   $31,000 26 

 27 
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• The rest of the increase can be attributed to the regular maintenance of the distribution 1 

system required in order to keep the system running in a safe and reliable manner. 2 

• Annual changes in the cost of power and increases in OM&A expenses. Details of the 3 

OM&A expenditures are presented in Exhibit 4.   4 

 5 

2018 Test Year vs. 2017 Bridge Year: 6 

Table 7- 2018-2017 Rate Base Variances 7 

 
MIFRS MIFRS 

  

Particulars 2017 2018 Var % 
Net Capital Assets in Service: 

    

Opening Balance 6,412,494  7,112,824   700,330  10.92% 
Ending Balance 7,112,824  7,007,776   (105,048) -1.48% 

Average Balance 6,762,659  7,060,300   297,641  4.40% 
Working Capital Allowance 2,908,677  1,554,729   (1,353,948) -46.55% 

Total Rate Base 9,671,336  8,615,028  -1,056,308  -10.92%      

Expenses for Working Capital MIFRS MIFRS 
  

Eligible Distribution Expenses: 2017 2018 Var % 
3500-Distribution Expenses - Operation 113,406  95,593   (17,813) 15.71% 

3550-Distribution Expenses - Maintenance 194,970  204,514   9,544  4.90% 
3650-Billing and Collecting 462,696  476,632   13,936  3.01% 
3700-Community Relations -  -   -   

3800-Administrative and General Expenses 422,354  433,375   11,021  2.61% 
6105-Taxes other than Income Taxes -  -   -   

6205-Sub-account LEAP Funding -  -   -   

Total Eligible Distribution Expenses 1,193,426  1,210,114   16,688  1.40% 
3350-Power Supply Expenses 21,181,013  19,519,602   (1,661,411) 7.84% 

Total Expenses for Working Capital 22,374,439  20,729,716   (1,644,723) 7.35% 
Working Capital factor 13.0% 7.5%  42.31% 

Total Working Capital  2,908,677  1,554,729  -1,353,948  46.55% 

 8 

The total Rate Base in 2018 Actual of $8,615,028 is $-1,056,308 or -10.92% lesser than 2017 9 

Actual.  The main reason for the variance is:  10 

• Pole replacement      $81,500 11 
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As part of its asset management program, poles are tested when they are within 5 years 1 

of their forecast depreciation end of life. The testing program identified the poles that 2 

needed to be replaced. This project captures the cost of doing the replacement work. 3 

• 3/0 Conductor upgrade     $10,000 4 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original 5 

wire is very weathered and brittle and is undersized for main feeder load transfers. This is 6 

a multi-year project to be completed in 2020. 7 

• Porcelain insulator replacement    $17,930 8 

Porcelain line insulators are known to develop cracks over time due to repeated stress. 9 

HHI has found small cracks in some of its post insulators but has not experienced any 10 

failures yet. This project begins to replace the porcelain units on a modest pace in order 11 

to ensure the continued reliability of its system. In this way, future outages that will be 12 

inevitable if no action is taken will be prevented. 13 

• Close Loops on u/g radial feeds    $10,000 14 

HHI has radial underground feeds in some of its subdivisions. It is recognized that this 15 

design has the potential to create long customer outages if the original cable fails. The 16 

modern design is to install a looped feed with a open point to allow faster restoration in 17 

the event of a single contingency failure. This project provides for the second source of 18 

supply for the radial feeds. This project addresses the problem but on a multi-year basis 19 

at a very modest pace since this has not been the cause of customer outages to date. 20 

However, cables fail eventually, so this is a proactive project that will mitigate future 21 

adverse reliability impacts. 22 

• The rest of the increase can be attributed to regular maintenance of the distribution 23 

system required in order to keep the system running in a safe and reliable manner 24 

  25 
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2.1.4 FIXED ASSET CONTINUITY SCHEDULE 1 

This Schedule shows a continuity schedule of its investment in capital assets, the associated 2 

accumulated amortization and the net book value for each Capital USoA account for the 2014 to 3 

2016 Actuals and 2017 Bridge Year and 2018 Test Year.  4 

HHI attests that the OEB Appendices 2-BA continuity statements presented at the next page 5 

reconcile with the calculated depreciation expenses, under Exhibit 4 – Operating Costs2, and 6 

resented by asset account. The utility also attests that the net book value balances reported on 7 

Appendix 2-BA and balances reconcile with the rate base calculation. 3 4 5 The Excel version of 8 

the OEB Appendices is being filed in conjunction with this application. 6 The utility notes that it 9 

has not applied for an ACM or ICM in the years between its 2014 Cost of Service and this 10 

application. 7 11 

Asset Retirement Obligations occurred in 2014, 2015 and 2016 and related for the most part to 12 

the disposal of meters with the exception of 2016 where 2839 was related to the retirement of 13 

poles from account 1830. Since assets were fully depreciated, depreciation expenses were not 14 

affected. The asset retirements are reflected in the fixed assets continuity statements presented 15 

on the next page.8  16 

                                                 

2 MFR - Continuity statements must reconcile to calculated depreciation expenses and presented by asset account 
3 MFR - Opening and closing balances, average of opening and closing balances for gross assets and accumulated depreciation; 
working capital allowance (historical actuals, bridge and test year forecast) 
4 MFR - Continuity statements (year end balance, including interest during construction and overheads). 
Explanation for any restatement (e.g. due to change in accounting standards)   
Year over year variance analysis; explanation where variance greater than materiality threshold 
  Hist. OEB-Approved vs Hist. Actual 
  Hist. Act. vs. preceding Hist. Act. 
  Hist. Act. vs. Bridge 
  Bridge vs. Test 
5 MFR - Opening and closing balances of gross assets and accumulated depreciation must correspond to fixed asset continuity 
statements.  If not, an explanation must be provided (e.g.. WIP, ARO).  Reconciliation must be between net book value balances 
reported on Appendix 2-BA and balances included in rate base calculation 
6 MFR - Completed Fixed Asset Continuity Schedule (Appendix 2-BA) - in Application and Excel format 
7 Summary of approved and actual costs for any ICM(s) and/ or ACM approved in previous IRM applications 
8 MFR - All asset disposals clearly identified in the Chapter 2 Appendices for all historical, bridge and test years and if any amounts 
related to gains or losses on disposals have been included in Account 1575 IFRS - CGAAP Transitional PP&E Amount 
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Year 2014 CGAAP - with changes to policies

Accumulated Depreciation
CCA

Class OEB Description
Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance RRR

Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance Net Book Value

12 1611 Computer Software (Formally known as Account
1925) 205,278$ 152,303-$ 13,784$ -$ 66,759$ 219,062$ 152,303$ 152,303-$ 19,751$ -$ 19,751$ 47,008$

CEC 1612 Land Rights (Formally known as Account 1906 and
1806) 8,588$ 2,608-$ -$ -$ 5,980$ 8,588$ 2,608$ 2,608-$ -$ -$ -$ 5,980$

N/A 1805 Land 20,000$ -$ -$ -$ 20,000$ 20,000$ -$ -$ -$ -$ -$ 20,000$
47 1808 Buildings -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
13 1810 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1815 Transformer Station Equipment >50 kV 482,802$ 108,057-$ -$ -$ 374,745$ 482,802$ 108,057$ 108,057-$ 9,831$ -$ 9,831$ 364,914$
47 1820 Distribution Station Equipment <50 kV 1,098,160$ 165,860-$ 42,750$ -$ 975,050$ 1,140,910$ 165,860$ 165,860-$ 27,936$ -$ 27,936$ 947,114$
47 1825 Storage Battery Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1830 Poles, Towers & Fixtures 544,688$ 145,340-$ 24,310$ -$ 423,658$ 568,998$ 241,986$ 241,986-$ 19,143$ -$ 19,143$ 404,514$
47 1835 Overhead Conductors & Devices 481,750$ 275,813-$ 31,221$ -$ 237,159$ 512,972$ 275,813$ 275,813-$ 10,363$ -$ 10,363$ 226,796$
47 1840 Underground Conduit 113,855$ 74,586-$ -$ -$ 39,269$ 113,855$ 74,586$ 74,586-$ 2,748$ -$ 2,748$ 36,521$
47 1845 Underground Conductors & Devices 265,913$ 130,846-$ -$ -$ 135,067$ 265,913$ 130,846$ 130,846-$ 9,978$ -$ 9,978$ 125,089$
47 1850 Line Transformers 428,840$ 227,035-$ -$ -$ 201,804$ 428,840$ 227,035$ 227,035-$ 9,934$ -$ 9,934$ 191,870$
47 1855 Services (Overhead & Underground) 33,380$ 9,610-$ 1,095$ -$ 24,864$ 34,475$ 9,610$ 9,610-$ 1,130$ -$ 1,130$ 23,734$
47 1860 Meters 254,843$ 193,343-$ -$ 54,357-$ 7,143$ 640,595$ 193,343$ 193,343-$ 6,826-$ 7,143$ 317$ 6,826$
47 1860 Meters (Smart Meters) 622,999$ 135,346-$ 9,666$ -$ 497,319$ -$ 146,730$ 146,730-$ 42,488$ -$ 42,488$ 454,830$

N/A 1905 Land 28,300$ -$ -$ -$ 28,300$ 28,300$ -$ -$ -$ -$ -$ 28,300$
47 1908 Buildings & Fixtures 862,329$ 252,894-$ 13,386$ -$ 622,821$ 875,715$ 252,894$ 252,894-$ 33,825$ -$ 33,825$ 588,996$
13 1910 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1915 Office Furniture & Equipment (10 years) 39,383$ 23,356-$ 457$ -$ 16,484$ 39,840$ 23,356$ 23,356-$ 2,966$ -$ 2,966$ 13,518$
8 1915 Office Furniture & Equipment (5 years) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

10 1920 Computer Equipment - Hardware -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

45.1 1920 Computer Equip.-Hardware(Post Mar. 19/07) 57,839$ 50,774-$ 1,404$ -$ 8,468$ 59,243$ 50,774$ 50,774-$ 2,803$ -$ 2,803$ 5,665$
10 1930 Transportation Equipment 204,794$ 198,402-$ -$ -$ 6,392$ 189,046$ 198,402$ 198,402-$ 2,556$ -$ 2,556$ 3,836$
8 1935 Stores Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1940 Tools, Shop & Garage Equipment 29,580$ 16,019-$ -$ -$ 13,562$ 29,580$ 16,019$ 16,019-$ 2,279$ -$ 2,279$ 11,283$
8 1945 Measurement & Testing Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1950 Power Operated Equipment 6,018$ 4,466-$ -$ -$ 1,552$ 6,018$ 4,466$ 4,466-$ 207$ -$ 207$ 1,345$
8 1955 Communications Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1955 Communication Equipment (Smart Meters) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1960 Miscellaneous Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

47 1970 Load Management Controls Customer Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1975 Load Management Controls Utility Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1980 System Supervisor Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1985 Miscellaneous Fixed Assets -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1990 Other Tangible Property -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1995 Contributions & Grants 254,514-$ 254,514$ -$ -$ -$ 220,028-$ 28,084-$ 28,084$ -$ -$ -$ -$

N/A etc. Construction in progress -$ 804,777$ 707,031$ -$ 1,511,809$ -$ -$ -$ -$ -$ 1,511,809$
etc. Contributions & Grants -$ 226,430-$ -$ -$ 226,430-$ -$ -$ 6,402-$ -$ 6,402-$ 220,028-$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

-$ -$ -$ -$ -$ -$
Sub-Total 5,534,825$ 1,333,797-$ 845,104$ 54,357-$ 4,991,775$ 5,444,724$ 2,246,603$ 2,246,603-$ 184,710$ 7,143$ 191,854$ 4,799,922$
Less Socialized Renewable Energy Generation
Investments (input as negative)Less Socialized
Renewable Energy Generation Investments
(input as negative) -$ -$ -$
Less Other Non Rate-Regulated Utility Assets
(input as negative)Less Other Non Rate-
Regulated Utility Assets (input as negative)

-$ -$ -$
Total PP&E 5,534,825$ 845,104$ 54,357-$ 4,991,775$ 2,246,603$ 184,710$ 7,143$ 191,854$ 4,799,922$

184,710$

Less: Fully Allocated Depreciation
10 Transportation Transportation
8 Stores Equipment Stores Equipment
8 Tools, Shop Tools, Shop
8 Meas/Testing Meas/Testing
8 Communication Communication

Net Depreciation 184,710$

Cost

Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets)
Total

Appendix 2-BA
Fixed Asset Continuity Schedule 1
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Year 2014 IFRS

Accumulated Depreciation
CCA

Class OEB Description
Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance RRR

Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance Net Book Value

12 1611 Computer Software (Formally known as Account
1925) 205,278$ 152,303-$ 13,784$ -$ 66,759$ 219,062$ 152,303$ 152,303-$ 19,751$ -$ 19,751$ 47,008$

CEC 1612 Land Rights (Formally known as Account 1906 and
1806) 8,588$ 2,608-$ -$ -$ 5,980$ 8,588$ 2,608$ 2,608-$ -$ -$ -$ 5,980$

N/A 1805 Land 20,000$ -$ -$ -$ 20,000$ 20,000$ -$ -$ -$ -$ -$ 20,000$
47 1808 Buildings -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
13 1810 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1815 Transformer Station Equipment >50 kV 482,802$ 108,057-$ -$ -$ 374,745$ 482,802$ 108,057$ 108,057-$ 9,831$ -$ 9,831$ 364,914$
47 1820 Distribution Station Equipment <50 kV 1,098,160$ 165,860-$ 42,750$ -$ 975,050$ 1,140,910$ 165,860$ 165,860-$ 27,936$ -$ 27,936$ 947,114$
47 1825 Storage Battery Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1830 Poles, Towers & Fixtures 544,688$ 145,340-$ 24,310$ -$ 423,658$ 568,998$ 241,986$ 241,986-$ 19,143$ -$ 19,143$ 404,514$
47 1835 Overhead Conductors & Devices 481,750$ 275,813-$ 31,221$ -$ 237,159$ 512,972$ 275,813$ 275,813-$ 10,363$ -$ 10,363$ 226,796$
47 1840 Underground Conduit 113,855$ 74,586-$ -$ -$ 39,269$ 113,855$ 74,586$ 74,586-$ 2,748$ -$ 2,748$ 36,521$
47 1845 Underground Conductors & Devices 265,913$ 130,846-$ -$ -$ 135,067$ 265,913$ 130,846$ 130,846-$ 9,978$ -$ 9,978$ 125,089$
47 1850 Line Transformers 428,840$ 227,035-$ -$ -$ 201,804$ 428,840$ 227,035$ 227,035-$ 9,934$ -$ 9,934$ 191,870$
47 1855 Services (Overhead & Underground) 33,380$ 9,610-$ 1,095$ -$ 24,864$ 34,475$ 9,610$ 9,610-$ 1,130$ -$ 1,130$ 23,734$
47 1860 Meters 254,843$ 193,343-$ -$ 54,357-$ 7,143$ 640,595$ 193,343$ 193,343-$ 6,826-$ 7,143$ 317$ 6,826$
47 1860 Meters (Smart Meters) 622,999$ 135,346-$ 9,666$ -$ 497,319$ -$ 146,730$ 146,730-$ 42,488$ -$ 42,488$ 454,830$

N/A 1905 Land 28,300$ -$ -$ -$ 28,300$ 28,300$ -$ -$ -$ -$ -$ 28,300$
47 1908 Buildings & Fixtures 862,329$ 252,894-$ 13,386$ -$ 622,821$ 875,715$ 252,894$ 252,894-$ 33,825$ -$ 33,825$ 588,996$
13 1910 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1915 Office Furniture & Equipment (10 years) 39,383$ 23,356-$ 457$ -$ 16,484$ 39,840$ 23,356$ 23,356-$ 2,966$ -$ 2,966$ 13,518$
8 1915 Office Furniture & Equipment (5 years) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

10 1920 Computer Equipment - Hardware -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

45.1 1920 Computer Equip.-Hardware(Post Mar. 19/07) 57,839$ 50,774-$ 1,404$ -$ 8,468$ 59,243$ 50,774$ 50,774-$ 2,803$ -$ 2,803$ 5,665$
10 1930 Transportation Equipment 204,794$ 198,402-$ -$ -$ 6,392$ 189,046$ 198,402$ 198,402-$ 2,556$ -$ 2,556$ 3,836$
8 1935 Stores Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1940 Tools, Shop & Garage Equipment 29,580$ 16,019-$ -$ -$ 13,562$ 29,580$ 16,019$ 16,019-$ 2,279$ -$ 2,279$ 11,283$
8 1945 Measurement & Testing Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1950 Power Operated Equipment 6,018$ 4,466-$ -$ -$ 1,552$ 6,018$ 4,466$ 4,466-$ 207$ -$ 207$ 1,345$
8 1955 Communications Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1955 Communication Equipment (Smart Meters) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1960 Miscellaneous Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

47 1970 Load Management Controls Customer Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1975 Load Management Controls Utility Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1980 System Supervisor Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1985 Miscellaneous Fixed Assets -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1990 Other Tangible Property -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1995 Contributions & Grants 254,514-$ 254,514$ -$ -$ -$ 220,028-$ 28,084-$ 28,084$ -$ -$ -$ -$

N/A etc. Construction in progress -$ 804,777$ 707,031$ -$ 1,511,809$ -$ -$ -$ -$ -$ 1,511,809$
etc. Contributions & Grants -$ 226,430-$ -$ -$ 226,430-$ -$ -$ 6,402-$ -$ 6,402-$ 220,028-$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

-$ -$ -$ -$ -$ -$
Sub-Total 5,534,825$ 1,333,797-$ 845,104$ 54,357-$ 4,991,775$ 5,444,724$ 2,246,603$ 2,246,603-$ 184,710$ 7,143$ 191,854$ 4,799,922$
Less Socialized Renewable Energy Generation
Investments (input as negative)Less Socialized
Renewable Energy Generation Investments
(input as negative) -$ -$ -$
Less Other Non Rate-Regulated Utility Assets
(input as negative)Less Other Non Rate-
Regulated Utility Assets (input as negative)

-$ -$ -$
Total PP&E 5,534,825$ 845,104$ 54,357-$ 4,991,775$ 2,246,603$ 184,710$ 7,143$ 191,854$ 4,799,922$

184,710$

Less: Fully Allocated Depreciation
10 Transportation Transportation
8 Stores Equipment Stores Equipment
8 Tools, Shop Tools, Shop
8 Meas/Testing Meas/Testing
8 Communication Communication

Net Depreciation 184,710$

Cost

Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets)
Total

Appendix 2-BA
Fixed Asset Continuity Schedule 1
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Year 2015 IFRS

Accumulated Depreciation
CCA

Class OEB Description
Opening
Balance Additions Disposals

Closing
Balance RRR

Opening
Balance Additions Disposals

Closing
Balance Net Book Value

12 1611 Computer Software (Formally known as Account
1925) 66,759$ -$ 5,813$ -$ 72,572$ 224,875$ 19,751$ -$ 19,862$ -$ 39,613$ 32,959$

CEC 1612 Land Rights (Formally known as Account 1906 and
1806) 5,980$ -$ -$ -$ 5,980$ 8,588$ -$ -$ -$ -$ -$ 5,980$

N/A 1805 Land 20,000$ -$ -$ -$ 20,000$ 20,000$ -$ -$ -$ -$ -$ 20,000$
47 1808 Buildings -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
13 1810 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1815 Transformer Station Equipment >50 kV 374,745$ -$ 1,947$ -$ 376,692$ 484,749$ 9,831$ -$ 9,845$ -$ 19,676$ 357,016$
47 1820 Distribution Station Equipment <50 kV 975,050$ -$ 320,188$ -$ 1,295,238$ 1,461,098$ 27,936$ -$ 29,807$ -$ 57,743$ 1,237,495$
47 1825 Storage Battery Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1830 Poles, Towers & Fixtures 423,658$ -$ 88,560$ -$ 512,217$ 657,558$ 19,143$ -$ 20,115$ -$ 39,258$ 472,959$
47 1835 Overhead Conductors & Devices 237,159$ -$ 27,607$ -$ 264,766$ 540,579$ 10,363$ -$ 10,700$ -$ 21,063$ 243,703$
47 1840 Underground Conduit 39,269$ -$ -$ -$ 39,269$ 113,855$ 2,748$ -$ 2,748$ -$ 5,496$ 33,773$
47 1845 Underground Conductors & Devices 135,067$ -$ -$ -$ 135,067$ 265,913$ 9,978$ -$ 9,714$ -$ 19,692$ 115,375$
47 1850 Line Transformers 201,804$ -$ 11,110$ -$ 212,914$ 439,950$ 9,934$ -$ 9,613$ -$ 19,547$ 193,367$
47 1855 Services (Overhead & Underground) 24,864$ -$ 667$ -$ 25,531$ 35,141$ 1,130$ -$ 1,156$ -$ 2,286$ 23,245$
47 1860 Meters 7,143$ -$ -$ -$ 7,143$ 317$ -$ 317$ -$ 634$ 6,509$
47 1860 Meters (Smart Meters) 497,319$ -$ 8,016$ 8,843-$ 496,492$ 648,612$ 42,488$ -$ 42,698$ 1,138-$ 84,049$ 412,443$

N/A 1905 Land 28,300$ -$ -$ -$ 28,300$ 28,300$ -$ -$ -$ -$ -$ 28,300$
47 1908 Buildings & Fixtures 622,821$ -$ -$ -$ 622,821$ 875,715$ 33,825$ -$ 34,271$ -$ 68,096$ 554,725$
13 1910 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1915 Office Furniture & Equipment (10 years) 16,484$ -$ 7,254$ -$ 23,739$ 47,095$ 2,966$ -$ 3,395$ -$ 6,361$ 17,378$
8 1915 Office Furniture & Equipment (5 years) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

10 1920 Computer Equipment - Hardware -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

45.1 1920 Computer Equip.-Hardware(Post Mar. 19/07) 8,468$ -$ -$ -$ 8,468$ 59,243$ 2,803$ -$ 2,195$ -$ 4,998$ 3,470$
10 1930 Transportation Equipment 6,392$ -$ -$ -$ 6,392$ 189,046$ 2,556$ -$ 2,556$ -$ 5,112$ 1,280$
8 1935 Stores Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1940 Tools, Shop & Garage Equipment 13,562$ -$ -$ -$ 13,562$ 29,580$ 2,279$ -$ 2,279$ -$ 4,558$ 9,004$
8 1945 Measurement & Testing Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1950 Power Operated Equipment 1,552$ -$ -$ -$ 1,552$ 6,019$ 207$ -$ 207$ -$ 414$ 1,138$
8 1955 Communications Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1955 Communication Equipment (Smart Meters) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1960 Miscellaneous Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

47 1970 Load Management Controls Customer Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1975 Load Management Controls Utility Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1980 System Supervisor Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1985 Miscellaneous Fixed Assets -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1990 Other Tangible Property -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1995 Contributions & Grants -$ -$ -$ -$ -$ 306,163-$ -$ -$ -$ -$ -$ -$

N/A 2055 Construction in progress 1,511,809$ -$ 141,544$ -$ 1,653,353$ -$ -$ -$ -$ -$ 1,653,353$
etc. Contributions & Grants 226,430-$ -$ 93,493-$ -$ 319,923-$ 6,402-$ -$ 6,561-$ -$ 12,963-$ 306,960-$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

-$ -$ -$ -$ -$ -$ -$
Sub-Total 4,991,775$ -$ 519,213$ 8,843-$ 5,502,145$ 5,829,751$ 191,854$ -$ 194,918$ 1,138-$ 385,633$ 5,116,512$
Less Socialized Renewable Energy Generation
Investments (input as negative)Less Socialized
Renewable Energy Generation Investments
(input as negative) -$ -$ -$
Less Other Non Rate-Regulated Utility Assets
(input as negative)Less Other Non Rate-
Regulated Utility Assets (input as negative)

-$ -$ -$
Total PP&E 4,991,775$ 519,213$ 8,843-$ 5,502,145$ 191,854$ 194,918$ 1,138-$ 385,633$ 5,116,512$

194,918$

Less: Fully Allocated Depreciation
10 Transportation Transportation
8 Stores Equipment Stores Equipment
8 Tools, Shop Tools, Shop
8 Meas/Testing Meas/Testing
8 Communication Communication

Net Depreciation 194,918$

Total

Cost

Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets)
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Year 2016 IFRS

Accumulated Depreciation
CCA

Class OEB Description
Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance RRR

Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance Net Book Value

12 1611 Computer Software (Formally known as Account
1925) 72,572$ -$ 3,999$ -$ 76,571$ 76,571$ 39,613$ -$ 14,127$ -$ 53,740$ 22,831$

CEC 1612 Land Rights (Formally known as Account 1906 and
1806) 5,980$ -$ -$ -$ 5,980$ 5,980$ -$ -$ -$ -$ -$ 5,980$

N/A 1805 Land 20,000$ -$ -$ -$ 20,000$ 20,000$ -$ -$ -$ -$ -$ 20,000$
47 1808 Buildings -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
13 1810 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1815 Transformer Station Equipment >50 kV 376,692$ -$ 59,244$ -$ 435,936$ 435,936$ 19,676$ -$ 9,931$ -$ 29,607$ 406,329$
47 1820 Distribution Station Equipment <50 kV 1,295,238$ -$ 54,101$ -$ 1,349,340$ 1,349,340$ 57,743$ -$ 36,218$ -$ 93,961$ 1,255,379$
47 1825 Storage Battery Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1830 Poles, Towers & Fixtures 512,217$ -$ 68,412$ 2,839-$ 577,790$ 577,790$ 39,258$ -$ 21,617$ 482-$ 60,393$ 517,397$
47 1835 Overhead Conductors & Devices 264,766$ -$ 69,003$ -$ 333,769$ 333,769$ 21,063$ -$ 11,059$ -$ 32,122$ 301,647$
47 1840 Underground Conduit 39,269$ -$ -$ -$ 39,269$ 39,269$ 5,496$ -$ 2,698$ -$ 8,194$ 31,075$
47 1845 Underground Conductors & Devices 135,067$ -$ 11,013$ -$ 146,080$ 146,080$ 19,692$ -$ 9,386$ -$ 29,078$ 117,002$
47 1850 Line Transformers 212,914$ -$ 5,696$ -$ 218,610$ 218,610$ 19,547$ -$ 9,495$ -$ 29,042$ 189,568$
47 1855 Services (Overhead & Underground) 25,531$ -$ 241$ -$ 25,772$ 25,772$ 2,286$ -$ 1,175$ -$ 3,461$ 22,311$
47 1860 Meters 7,143$ -$ -$ -$ 7,143$ 526,354$ 634$ -$ 316$ -$ 950$ 6,193$
47 1860 Meters (Smart Meters) 496,492$ -$ 27,626$ 4,906-$ 519,211$ -$ 84,049$ -$ 43,292$ 1,076-$ 126,264$ 392,947$

N/A 1905 Land 28,300$ -$ -$ -$ 28,300$ 28,300$ -$ -$ -$ -$ -$ 28,300$
47 1908 Buildings & Fixtures 622,821$ -$ 52,500$ -$ 675,321$ 675,321$ 68,096$ -$ 34,446$ -$ 102,542$ 572,779$
13 1910 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1915 Office Furniture & Equipment (10 years) 23,739$ -$ -$ -$ 23,739$ 23,739$ 6,361$ -$ 3,495$ -$ 9,856$ 13,883$
8 1915 Office Furniture & Equipment (5 years) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

10 1920 Computer Equipment - Hardware -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) -$ -$ -$ -$ -$ 6,392$ -$ -$ -$ -$ -$ -$

45.1 1920 Computer Equip.-Hardware(Post Mar. 19/07) 8,468$ -$ 844$ -$ 9,312$ 9,312$ 4,998$ -$ 1,669$ -$ 6,667$ 2,645$
10 1930 Transportation Equipment 6,392$ -$ -$ -$ 6,392$ 6,392$ 5,112$ -$ 1,280$ -$ 6,392$ -$
8 1935 Stores Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1940 Tools, Shop & Garage Equipment 13,562$ -$ 7,415$ -$ 20,977$ 20,977$ 4,558$ -$ 2,053$ -$ 6,611$ 14,366$
8 1945 Measurement & Testing Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1950 Power Operated Equipment 1,552$ -$ -$ -$ 1,552$ -$ 414$ -$ 207$ -$ 621$ 931$
8 1955 Communications Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1955 Communication Equipment (Smart Meters) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1960 Miscellaneous Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

47 1970 Load Management Controls Customer Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1975 Load Management Controls Utility Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1980 System Supervisor Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1985 Miscellaneous Fixed Assets -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1990 Other Tangible Property -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1995 Contributions & Grants -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

N/A 2055 Construction in progress 1,653,353$ -$ 1,153,904$ -$ 2,807,257$ 2,807,257$ -$ -$ -$ -$ -$ 2,807,257$
etc. Contributions & Grants 319,923-$ -$ 17,741-$ -$ 337,664-$ 12,963-$ -$ 8,375-$ -$ 21,338-$ 316,326-$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

-$ -$ -$ -$ -$ -$ -$
Sub-Total 5,502,145$ -$ 1,496,257$ 7,746-$ 6,990,656$ 5,829,751$ 385,633$ -$ 194,088$ 1,559-$ 578,162$ 6,412,494$
Less Socialized Renewable Energy Generation
Investments (input as negative)Less Socialized
Renewable Energy Generation Investments
(input as negative) -$ -$ -$
Less Other Non Rate-Regulated Utility Assets
(input as negative)Less Other Non Rate-
Regulated Utility Assets (input as negative)

-$ -$ -$
Total PP&E 5,502,145$ 1,496,257$ 7,746-$ 6,990,656$ 385,633$ 194,088$ 1,559-$ 578,162$ 6,412,494$

194,088$

Less: Fully Allocated Depreciation
10 Transportation Transportation
8 Stores Equipment Stores Equipment
8 Tools, Shop Tools, Shop
8 Meas/Testing Meas/Testing
8 Communication Communication

Net Depreciation 194,088$

Cost

Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets)
Total
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Year 2017 IFRS

Accumulated Depreciation
CCA

Class OEB Description
Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance

Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance Net Book Value

12 1611 Computer Software (Formally known as Account
1925) 76,571$ -$ 31,000$ -$ 107,571$ 53,740$ -$ 12,938$ -$ 66,678$ 40,893$

CEC 1612 Land Rights (Formally known as Account 1906 and
1806) 5,980$ -$ -$ -$ 5,980$ -$ -$ -$ -$ -$ 5,980$

N/A 1805 Land 20,000$ -$ -$ -$ 20,000$ -$ -$ -$ -$ -$ 20,000$
47 1808 Buildings -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
13 1810 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1815 Transformer Station Equipment >50 kV 435,936$ -$ 3,525,000$ -$ 3,960,936$ 29,607$ -$ 17,718$ -$ 47,325$ 3,913,611$
47 1820 Distribution Station Equipment <50 kV 1,349,340$ -$ 5,000$ -$ 1,354,340$ 93,961$ -$ 36,785$ -$ 130,746$ 1,223,594$
47 1825 Storage Battery Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1830 Poles, Towers & Fixtures 577,790$ -$ 60,000$ -$ 637,790$ 60,393$ -$ 24,586$ -$ 84,979$ 552,811$
47 1835 Overhead Conductors & Devices 333,769$ -$ 29,584$ -$ 363,353$ 32,122$ -$ 11,822$ -$ 43,944$ 319,409$
47 1840 Underground Conduit 39,269$ -$ -$ -$ 39,269$ 8,194$ -$ 2,553$ -$ 10,747$ 28,522$
47 1845 Underground Conductors & Devices 146,080$ -$ 10,000$ -$ 156,080$ 29,078$ -$ 9,483$ -$ 38,561$ 117,519$
47 1850 Line Transformers 218,610$ -$ 9,000$ -$ 227,610$ 29,042$ -$ 9,664$ -$ 38,706$ 188,904$
47 1855 Services (Overhead & Underground) 25,772$ -$ 2,500$ -$ 28,272$ 3,461$ -$ 1,221$ -$ 4,682$ 23,590$
47 1860 Meters 7,143$ -$ -$ -$ 7,143$ 950$ -$ 317$ -$ 1,267$ 5,876$
47 1860 Meters (Smart Meters) 519,211$ -$ 30,169$ -$ 549,380$ 126,264$ -$ 43,425$ -$ 169,689$ 379,691$

N/A 1905 Land 28,300$ -$ -$ -$ 28,300$ -$ -$ -$ -$ -$ 28,300$
47 1908 Buildings & Fixtures 675,321$ -$ 2,000$ -$ 677,321$ 102,542$ -$ 35,388$ -$ 137,930$ 539,391$
13 1910 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1915 Office Furniture & Equipment (10 years) 23,739$ -$ 3,500$ -$ 27,239$ 9,856$ -$ 3,254$ -$ 13,110$ 14,129$
8 1915 Office Furniture & Equipment (5 years) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

10 1920 Computer Equipment - Hardware -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

45.1 1920 Computer Equip.-Hardware(Post Mar. 19/07) 9,312$ -$ 2,600$ -$ 11,912$ 6,667$ -$ 1,568$ -$ 8,235$ 3,677$
10 1930 Transportation Equipment 6,392$ -$ -$ -$ 6,392$ 6,392$ -$ -$ -$ 6,392$ -$
8 1935 Stores Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1940 Tools, Shop & Garage Equipment 20,977$ -$ 1,000$ -$ 21,977$ 6,611$ -$ 2,625$ -$ 9,236$ 12,741$
8 1945 Measurement & Testing Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1950 Power Operated Equipment 1,552$ -$ 1,000$ -$ 2,552$ 621$ -$ 270$ -$ 891$ 1,661$
8 1955 Communications Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1955 Communication Equipment (Smart Meters) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1960 Miscellaneous Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

47 1970 Load Management Controls Customer Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1975 Load Management Controls Utility Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1980 System Supervisor Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1985 Miscellaneous Fixed Assets -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1990 Other Tangible Property -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1995 Contributions & Grants -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

N/A etc. Construction in progress 2,807,257$ -$ 2,807,257-$ -$ -$ -$ -$ -$ -$ -$ -$
etc. Contributions & Grants 337,664-$ -$ -$ -$ 337,664-$ 21,338-$ -$ 8,851-$ -$ 30,189-$ 307,475-$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

-$ -$ -$ -$ -$ -$ -$ -$ -$ -$
Sub-Total 6,990,656$ -$ 905,096$ -$ 7,895,752$ 578,162$ 204,766$ -$ 782,929$ 7,112,824$
Less Socialized Renewable Energy Generation
Investments (input as negative)Less Socialized
Renewable Energy Generation Investments
(input as negative) -$ -$ -$
Less Other Non Rate-Regulated Utility Assets
(input as negative)Less Other Non Rate-
Regulated Utility Assets (input as negative)

-$ -$ -$
Total PP&E 6,990,656$ 905,096$ -$ 7,895,752$ 578,162$ -$ 204,766$ -$ 782,929$ 7,112,824$

204,766$

Less: Fully Allocated Depreciation
10 Transportation Transportation
8 Stores Equipment Stores Equipment
8 Tools, Shop Tools, Shop
8 Meas/Testing Meas/Testing
8 Communication Communication

Net Depreciation 204,766$

Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets)
Total

Cost
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Year 2018 IFRS

Accumulated Depreciation
CCA

Class OEB Description
Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance

Opening
Balance

CGAAP to IFRS
Adjustments Additions Disposals

Closing
Balance Net Book Value

12 1611 Computer Software (Formally known as Account
1925) 107,571$ -$ 1,000$ -$ 108,571$ 66,678$ -$ 15,871$ -$ 82,549$ 26,022$

CEC 1612 Land Rights (Formally known as Account 1906 and
1806) 5,980$ -$ -$ -$ 5,980$ -$ -$ -$ -$ -$ 5,980$

N/A 1805 Land 20,000$ -$ -$ -$ 20,000$ -$ -$ -$ -$ -$ 20,000$
47 1808 Buildings -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
13 1810 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1815 Transformer Station Equipment >50 kV 3,960,936$ -$ -$ 3,960,936$ 47,325$ -$ 89,526$ -$ 136,851$ 3,824,085$
47 1820 Distribution Station Equipment <50 kV 1,354,340$ -$ -$ 1,354,340$ 130,746$ -$ 32,665$ -$ 163,411$ 1,190,929$
47 1825 Storage Battery Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1830 Poles, Towers & Fixtures 637,790$ -$ 81,500$ -$ 719,290$ 84,979$ -$ 27,064$ -$ 112,042$ 607,247$
47 1835 Overhead Conductors & Devices 363,353$ -$ 27,930$ -$ 391,283$ 43,944$ -$ 12,302$ -$ 56,246$ 335,037$
47 1840 Underground Conduit 39,269$ -$ -$ -$ 39,269$ 10,747$ -$ 2,553$ -$ 13,300$ 25,969$
47 1845 Underground Conductors & Devices 156,080$ -$ 20,000$ -$ 176,080$ 38,561$ -$ 9,662$ -$ 48,223$ 127,857$
47 1850 Line Transformers 227,610$ -$ 17,350$ -$ 244,960$ 38,706$ -$ 9,994$ -$ 48,700$ 196,260$
47 1855 Services (Overhead & Underground) 28,272$ -$ 3,500$ -$ 31,772$ 4,682$ -$ 1,321$ -$ 6,003$ 25,769$
47 1860 Meters 7,143$ -$ -$ -$ 7,143$ 1,267$ -$ 317$ -$ 1,584$ 5,559$
47 1860 Meters (Smart Meters) 549,380$ -$ 14,300$ -$ 563,680$ 169,689$ -$ 44,908$ -$ 214,597$ 349,083$

N/A 1905 Land 28,300$ -$ -$ -$ 28,300$ -$ -$ -$ -$ -$ 28,300$
47 1908 Buildings & Fixtures 677,321$ -$ 2,000$ -$ 679,321$ 137,930$ -$ 35,522$ -$ 173,452$ 505,869$
13 1910 Leasehold Improvements -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1915 Office Furniture & Equipment (10 years) 27,239$ -$ 3,750$ -$ 30,989$ 13,110$ -$ 3,406$ -$ 16,516$ 14,473$
8 1915 Office Furniture & Equipment (5 years) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

10 1920 Computer Equipment - Hardware -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
45 1920 Computer Equip.-Hardware(Post Mar. 22/04) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

45.1 1920 Computer Equip.-Hardware(Post Mar. 19/07) 11,912$ -$ 4,500$ -$ 16,412$ 8,235$ -$ 1,717$ -$ 9,952$ 6,460$
10 1930 Transportation Equipment 6,392$ -$ -$ -$ 6,392$ 6,392$ -$ -$ -$ 6,392$ -$
8 1935 Stores Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1940 Tools, Shop & Garage Equipment 21,977$ -$ -$ -$ 21,977$ 9,236$ -$ 2,569$ -$ 11,805$ 10,172$
8 1945 Measurement & Testing Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1950 Power Operated Equipment 2,552$ -$ -$ -$ 2,552$ 891$ -$ 333$ -$ 1,224$ 1,328$
8 1955 Communications Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1955 Communication Equipment (Smart Meters) -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
8 1960 Miscellaneous Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

47 1970 Load Management Controls Customer Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1975 Load Management Controls Utility Premises -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1980 System Supervisor Equipment -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1985 Miscellaneous Fixed Assets -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1990 Other Tangible Property -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
47 1995 Contributions & Grants -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

N/A 2055 Construction in progress -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. Contributions & Grants 337,664-$ -$ -$ -$ 337,664-$ 30,189-$ -$ 8,851-$ -$ 39,040-$ 298,624-$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
etc. -$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$

-$ -$ -$ -$ -$ -$ -$ -$ -$ -$ -$
Sub-Total 7,895,752$ -$ 175,830$ -$ 8,071,582$ 782,929$ 280,878$ -$ 1,063,807$ 7,007,776$
Less Socialized Renewable Energy Generation
Investments (input as negative)Less Socialized
Renewable Energy Generation Investments
(input as negative) -$ -$ -$
Less Other Non Rate-Regulated Utility Assets
(input as negative)Less Other Non Rate-
Regulated Utility Assets (input as negative)

-$ -$ -$
Total PP&E 7,895,752$ 175,830$ -$ 8,071,582$ 782,929$ 280,878$ -$ 1,063,807$ 7,007,776$

280,878$

Less: Fully Allocated Depreciation
10 Transportation Transportation
8 Stores Equipment Stores Equipment
8 Tools, Shop Tools, Shop
8 Meas/Testing Meas/Testing
8 Communication Communication

Net Depreciation 280,878$

Cost

Depreciation Expense adj. from gain or loss on the retirement of assets (pool of like assets)
Total
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2.2 GROSS ASSETS 1 

2.2.1 GROSS ASSET VARIANCE ANALYSIS 2 

Table 2-AB is presented below as well as in the DSP. The section which follows Table 2-AB shows 3 

a breakdown of capital investments by RRFE functions; System Access (Table 8), System Renewal 4 

(Table 9), System Services (Table 10) and General Plant (11). That said, in order to comply with 5 

the filing requirements, the utility is also presenting a Breakdown of the utility’s Gross Assets by 6 

function (distribution plant, general plant, etc.) at Table 2.139 7 

Table 8 - OEB Appendix 2-AB Capital Expenditures10 8 

      Historical (actual) 
 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017 
 Plan Actual Board 

Approved Actual Plan Actual Plan Actual Plan Y/E Projected 
Y/E 

CATEGORY $ $ $ $ $ $ $ $ $ $ 
System Access    -$43,596  -$160  $39,670 $51,669 $51,669 

System 
Renewal 

   
$98,281 

 
$449,412 

 
$251,920 $3,619,584 $3,619,584 

System Service    $0  $0  $0 $0 $0 
General Plant    $29,031  $13,067  $64,758 $41,100 $41,100 

Total   $1,560,990 $83,713 $1,560,990 $462,319 $1,560,990 $356,348 $3,712,353 $3,712,353 
Capital 

Contribution 
     

$93,493  $93,493 
  

Net Capital    $83,713 $368,826 $334,608  $83,713 $3,712,353 $3,712,353 
System O&M    $232,855  $235,940  $236,871 $296,376 $296,376 

 9 

  Forecast (planned) 
  2018 2019 2020 2021 2022 
  Test Test+1 Test+2 Test+3 Test+4 

CATEGORY $ $ $ $ $ 
System Access $36,800 $86,895 $31,010 $31,510 $31,610 

System Renewal $117,780 $131,825 $488,350 $149,205 $139,500 
System Service $10,000 $10,000 $10,000 $10,500 $10,500 
General Plant $11,250 $8,800 $11,900 $11,900 $9,000 

Total $175,830 $237,520 $541,260 $203,115 $190,610 

                                                 

9 MFR - Complete Appendix 2-AA along with: explanation for variances, including that of actuals v. OEB-approved amounts for last 
OEB-approved CoS application; for capital projects that have a project life cycle greater than one year, the proposed accounting 
treatment, including the treatment of the cost of funds for construction work-in-progress 
10 MFR - Complete Appendix 2-AB - historical years must be actuals, forecasts for the bridge and test years 
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Capital Contribution      

Net Capital $175,830 $237,520 $541,260 $203,115 $190,610 
System O&M $300,107 $295,674 $322,178 $329,586 $374,253 

 1 

Table 9 – OEB Appendix 2-AA System Access Project Table 2 

Reporting basis Reporting basis 
 

CGAAP NewCGAAP NewCGAAP MIFRS MIFRS MIFRS MIFRS 
Projects Projects USoA 2012 2013 2014 2015 2016 2017 2018           

System access System access 
        

Metering Sub 115kv for station betterment and dismantle building 1815 $8,890 
      

New 3 phase lines New commercial service 1830 $63,385 
      

Loop system  Existing subdivision  1845 $4,936 
      

New services Connecting new customers to grid 1855 $2,234 $960 $1,095 $667 $241 
  

Smart meter Smart meter 1860 $619,033 $4,100 -$44,691 -$827 $22,720.00 
  

New subdivision rock New subdivision rock 1845 
    

$11,013 
  

New subdivision rock New subdivision rock 1850 
    

$5,696 
  

          

New subdivision New subdivision  1845 
     

$10,000 
 

New services Connecting new customers to grid 1855 
     

$2,500 
 

Smart meter Smart meter 1860 
     

$30,169 
 

 
For HHI use and /or subdivision 1850 

     
$9,000 

 

New subdivision New subdivision  1845 
      

$10,000 
New services Connecting new customers to grid 1855 

      
$3,500 

Smart meter Smart meter 1860 
      

$14,300  
For HHI use and /or subdivision 1850 

      
$9,000           

          
 

Sub-total system access  
 

$698,478 $5,060 -$43,596 -$160 $39,670 $51,669 $36,800 
Contributed capital 

         
  

1995 
       

 
Contributed capital 

 
$0 $0 $0 $0 $0 $0 $0 

Total system access Total system access 
 

$698,478 $5,060 -$43,596 -$160 $39,670 $51,669 $36,800 

 3 

2014 – 2018 System Access  4 

System Access investments are projects required in order for HHI to meet its obligations under 5 

the DSC and whose timetables are driven by others. HHI is obligated to connect new load and 6 

new renewable generation. The scheduling of investment needs is usually coordinated to meet 7 

the needs of third parties. HHI is also required to respond to the road authorities by obligations 8 

under the Public Service Works on Highways Act. The Act prescribes a formula for the 9 

apportionment of costs that allows for the road authority to contribute 50% of the “cost of 10 

labour and labour saving devices” towards the relocation costs. HHI also needs to ensure energy 11 

metering accuracy. Smart Meters have a fixed number of years for which they are certified. 12 
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Replacement or recertification of Smart Meters is a legislated requirement and the investment is 1 

recorded in this category. 2 

Historical project information and project descriptions are in Appendix A of the DSP while 3 

forecast project information and descriptions are in Appendix B of the DSP. 4 

The planned annual capital investments during the forecast period for connecting new 5 

customers and providing system access are in the $30,000 to $40,000 range. This is consistent 6 

through the forecast period. The exception is 2019 when HHI is making provision for Smart 7 

Meter replacement.  8 

There are no projects initiated by other authorities, nor by system expansion requirements nor 9 

by renewable energy generation. There are only small customer service type activities. 10 

 11 

Table 10 - OEB Appendix 2-AA System Renewal Variances 12 

System renewal System renewal USoA  2012 2013 2014 2015 2016 2017 2018 
Faulty transformer  Sub 115 kv 1815 $16,000   $1,946.90 $59,244   

Sub 44kv Sub 44kv 1820 $4,632  $42,750 $320,188.00 $54,101   

Asset management plan Replace poles, fixtures as per asset management plan 1830 $17,517 $85,061 $24,310 $88,559.57 $65,573   

Asset management plan Replace 3/0 primary with new 336 mcm  1835 $27,773 $5,920 $31,221 $27,607.26 $69,003   

Capital acquisition Lightning arresters (polymer) 1850  $20,047  $11,110.00    
   

       
 

Sub 115kv for station betterment  1815      $3,525,000  
 

Insulators etc. 1820      $5,000  
 

Replace poles, fixtures as per asset management plan 1830      $60,000  
 

Change insulators for polymer 1835      $21,720  
 

Lightning arresters (polymer) 1850      $7,864  
 

Structure a reclosers 1815        
 

Structure a reclosers 1820        
 

Replace poles, fixtures as per asset management plan 1830       $81,500 
 

Replace 3/0 primary with new 336 mcm (Wilson to Caisse)  1835       $10,000  
Change insulators for polymer 1835       $17,930  
Lightning arresters (polymer) 1850       $8,350    

       
   

       
 

Sub-total system renewal 
 

$65,922 $111,028 $98,282 $449,412 $247,921 $3,619,584 $117,780 
Contributed capital 

  
       

  
1995        

 
Contributed capital 

 
$0 $0 $0 $0 $0 $0 $0 

Total system renewal Total system renewal 
 

$65,922 $111,028 $98,282 $449,412 $247,921 $3,619,584 $117,780 

 13 
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2014 – 2018 System Renewal  1 

System Renewal investments involve replacing and/or refurbishing system assets to extend the 2 

original service life of the assets and thereby maintain the ability of the distributor’s distribution 3 

system to provide customers with electricity services.  4 

System renewal is a mix of projects related to assets nearing the end of life and projects to 5 

replace equipment that has reached end of life (emergency replacement). The former group of 6 

projects is identified and prioritized in the Asset Management system. Historical project 7 

information and project descriptions are in Appendix A of the DSP while forecast project 8 

information and descriptions are in Appendix B of the DSP. 9 

The main drivers of system renewal projects are the aging infrastructure within the service area 10 

and the alterations at the 44kV MS. 11 

All the material projects are in this category: 12 

- pole replacement program, 13 

- main feeder conductor upgrade, 14 

- 44kV station alterations, 15 

- Porcelain Insulator replacement, and 16 

- Lightning Arrestor replacement. 17 

This program resulted from the visual inspection of distribution plant as part of the asset 18 

management program, the analysis of the age distribution of poles, equipment failures and 19 

experienced system limitations.  20 
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Table 11 - OEB Appendix 2-AA System Service Variances 1 

System service System service USoA  2012 2013 2014 2015 2016 2017 2018 

Asset management plan New 336 mcm to new commercial customer 1835 $42,115 
      

44 kv transformer station Addition new transformer 1820 
 

$841,977 
     

          

 
New subdivision rock 

        

 
Existing subdivision  1845 

      
$10,000 

          

          

 
Sub-total system service 

 
$42,115 $841,977 $0 $0 $0 $0 $10,000 

Contributed capital 
         

  
1995 

       

          

 
Contributed capital 

 
$0 $0 $0 $0 $0 $0 $0 

Total system service Total system service 
 

$42,115 $841,977 $0 $0 $0 $0 $10,000 

 2 

2014 – 2018 System Service  3 

System Service investments are modifications to a distributor’s distribution system to ensure the 4 

distribution system continues to meet distributor operational objectives while addressing 5 

anticipated future customer electricity service requirements. General Plant investments are not 6 

part of its distribution system (e.g. fleet, tools, land, etc.). These projects provide system support 7 

and improve operational efficiencies. 8 

There are no material investments in the General Plant category.  9 

Historical project information and project descriptions are in Appendix A while forecast project 10 

information and descriptions are in Appendix B of the DSP. 11 

There is one planned investment in this category, the creation of a loop feed on present 12 

underground radial feeds. Planned expenditure is about $10,000 per year.   13 
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Table 12 - OEB Appendix 2-AA General Plant Variances 1 

General plant General plant USoA  2012 2013 2014 2015 2016 2017 2018 

Computer equipment Computer hardware 1920 $2,656 $2,961 $1,404 
 

$844 
  

Software  Software for different applications 1611 $44,232 $24,254 $13,784 $5,812.80 $3,999 
  

Tolls an equipment Lin crew equipment 1940 $2,967 $1,584 
     

Capital investment Building 1908 
 

$38,205 $13,386 
 

$52,500 
  

Capital investment Office furniture (shredder and fire proof safe) 1915 
 

$5,599 $457 $7,254.44 
   

Tolls an equipment Power tools lineman equipment 1950 
 

$1,655 
     

Transportation equipment Transportation equipment 1930 
       

Pole testing device  Pole testing device 1940 
    

$7,415 
  

          

 
Building 1908 

     
$2,000 

 
 

Office furniture 1915 
     

$3,500 
 

 
Computer hardware-server 1920 

     
$2,600 

 
 

Software ns upgrade 1611 
     

$31,000 
 

 
Tools s line crew 1940 

     
$1,000 

 
 

Powered tools line crew 1950 
     

$1,000 
 

          

 
Building 1908 

      
$2,000  

Office furniture 1915 
      

$3,750  
Computer hardware-server 1920 

      
$4,500  

Software ns upgrade 1611 
      

$1,000           

          

 
Sub-total general plant 

 
$49,855 $74,258 $29,030 $13,067 $64,758 $41,100 $11,250 

Contributed capital 
         

 
System access 1995 

   
-$93,493 -$17,741 

  

          

          

 
Contributed capital 

 
$0 $0 $0 -$93,493 -$17,741 $0 $0 

Total system service Total system service 
 

$49,855 $74,258 $29,030 -$80,426 $47,017 $41,100 $11,250 
          

Total capital expenditures 
  

856,370 1,032,324 83,716 368,826 334,608 3,712,353 175,830 
          

Yearly additions 
    

845,104 519,213 1,496,257 905,096 175,830 

Yearly disposal 
    

-54,357 -8,843 -7,746 0 0 

Construction in progress 
    

707,031 141,544 1,153,904 -2,807,257 0 

Variance to yearly additions 
    

0 0 1 0 0 

 2 

2014-2018 General Plant  3 

General Plant investments are modifications, replacements or additions to a distributor’s assets 4 

that are not part of its distribution system; including land and buildings; tools and equipment; 5 

rolling stock and electronic devices and software used to support day to day business and 6 

operations activities. General Plant investments are not part of its distribution system (e.g. fleet, 7 

tools, land, etc.). These projects provide system support and improve operational efficiencies. 8 
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There are no material investments in the General Plant category.  1 

Historical project information and project descriptions are in Appendix A while forecast project 2 

information and descriptions are in Appendix B of the DSP. 3 

The total annual investment in this category is between about $9.000 and $12,000. There are no 4 

material projects in this category.  5 
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In compliance with the filing requirements, the capital additions are presented by traditional 1 

functions in Table 12 below. 2 

 3 

Table 13 – Yearly investments by Traditional Functions11 4 

   
2014 2014 2015 2015 2016 2016 2017 2018  

OEB Description Additions Disposal Additions Disposal Additions Disposal Additions Additions 

Distribution Plant 1611 
Computer Software 
(Formally known as 
Account 1925) 

$13,784  $5,813  $3,999  $31,000 $1,000 

Distribution Plant 1815 Transformer Station 
Equipment >50 kV $0  $1,947  $59,244  $3,525,000  

Distribution Plant 1820 Distribution Station 
Equipment <50 kV $42,750  $320,188  $54,101  $5,000  

Distribution Plant 1830 Poles, Towers & Fixtures $24,310  $88,560  $68,412 -$2,839 $60,000 $81,500 

Distribution Plant 1835 Overhead Conductors & 
Devices $31,221  $27,607  $69,003  $29,584 $27,930 

Distribution Plant 1845 Underground 
Conductors & Devices $0  $0  $11,013  $10,000 $20,000 

Distribution Plant 1850 Line Transformers $0  $11,110  $5,696  $9,000 $17,350 

Distribution Plant 1855 Services (Overhead & 
Underground) $1,095  $667  $241  $2,500 $3,500 

Distribution Plant 1860 Meters (Smart Meters) $9,666 -$54,357 $8,016 -$8,843 $27,626 -$4,906 $30,169 $14,300 
General Plant 1908 Buildings & Fixtures $13,386  $0  $52,500  $2,000 $2,000 

General Plant 1915 Office Furniture & 
Equipment (10 years) $457  $7,254  $0  $3,500 $3,750 

General Plant 1920 
Computer Equip.-
Hardware(Post Mar. 
19/07) 

$1,404  $0  $844  $2,600 $4,500 

General Plant 1940 Tools, Shop & Garage 
Equipment $0  $0  $7,415  $1,000 $0 

General Plant 1950 Power Operated 
Equipment $0  $0  $0  $1,000 $0 

Other   Construction in progress $707,031  $141,544  $1,153,904  -$2,807,257 $0 
Other   Contributions & Grants $0  -$93,493  -$17,741  $0 $0 

           
  Sub-Total $845,104 -$54,357 $519,213 -$8,843 $1,496,257 -$7,746 $905,096 $175,830 

  5 

                                                 

11 MFR - Breakdown by function and by major plant account; description of major plant items for test year 
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2.2.2 ACCUMULATED DEPRECIATION 1 

HHI has adopted depreciation rates based on the Kinectrics Asset Depreciation Study which can 2 

be found at this link. https://www.oeb.ca/oeb/_Documents/EB-2010-0178/Kinetrics-418033-3 

OEB%20Asset%20Amortization-%20Final%20Rep.pdf.  The rates used are presented below, and 4 

the Continuity Schedules of the Accumulated Depreciation are presented in the table below.  5 

HHI’s depreciation expense policy and methodology are provided on the next page. The 6 

depreciation expenses continuity schedules are shown at Section2.1.4 7 

Table 14 below provides HHI’s depreciable lives by asset class. 8 

  9 
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Table 14 - Depreciation Rates since 2014 Board Approved 1 

Account Description 
Years 

(f) 

1611 Computer Software (Formally known as Account 1925) 5.00 

1815 Transformer Station Equipment >50 kV 45.00 
1820 Distribution Station Equipment <50 kV 45.00 
1830 Poles, Towers & Fixtures 45.00 
1835 Overhead Conductors & Devices 60.00 
1840 Underground Conduit 50.00 
1845 Underground Conductors & Devices 30.00 
1850 Line Transformers 40.00 
1855 Services (Overhead & Underground) 30.00 
1860 Meters 25.00 
1860 Meters (Smart Meters) 15.00 
1908 Buildings & Fixtures 5.00 
1908 Buildings & Fixtures - Equipment 10.00 
1908 Buildings & Fixtures - Equipment 15.00 
1908 Buildings & Fixtures - Driveways 20.00 
1908 Buildings & Fixtures - Major Repairs 25.00 
1908 Buildings & Fixtures - Brick Store etc 50.00 
1915 Office Furniture & Equipment (10 years) 10.00 
1920 Computer Equipment - Hardware 5.00 
1920 Computer Equip.-Hardware(Post Mar. 19/07) 5.00 
1930 Transportation Equipment 5.00 
1930 Transportation Equipment 8.00 
1940 Tools, Shop & Garage Equipment 10.00 
1945 Measurement & Testing Equipment 10.00 
1950 Power Operated Equipment 8.00 
2055 Construction in progress 38.15 

  2 
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2.2.3 CAPITALIZATION POLICY 1 

HHI’s capitalization policy has not changed since its last Cost of Service in 201412 other than it 2 

now records capital assets at cost in accordance with MIFRS accounting principles as well as 3 

guidelines set out by the Ontario Energy Board, where applicable.  4 

All expenditures by the Corporation are classified as either capital or operating expenditures. 5 

The intention of these classifications is to allocate costs across accounting periods in a manner 6 

that appropriately matches those costs with the related current and future economic benefits. 7 

The amount to be capitalized is the cost to acquire or construct a capital asset, including any 8 

ancillary costs incurred to place a capital asset into its intended state of operation. HHI does not 9 

currently capitalize interest on funds used for construction. 10 

HHI’s adherence to the capitalization policy can be described as follows; 11 

 Assets that are intended to be used on an on-going basis and are expected to provide a 12 

future economic benefit (generally considered to be greater than one year) will be 13 

capitalized. 14 

 General Plant items with an estimated useful life greater than one year and valued at 15 

greater than $500 will be capitalized. 16 

 Expenditures that create a physical betterment or improvement of the asset (i.e. there is 17 

a significant increase in the physical output or service capacity, or the useful life of the 18 

capital asset is extended) will be capitalized. 19 

 With respect to vehicles, please note that HHI does not own any vehicles.  20 

 Maintenance services are contracted out. 21 

 22 

Indirect overhead costs, such as general and administration costs that are not directly 23 

attributable to an asset, are not, nor have they ever been capitalized.   24 

                                                 

12 MFR - Changes to capitalization policy since its last rebasing application as a result of the OEB’s letter dated July 17, 2012 or for 
any other reasons, the applicant must identify the changes and the causes of the changes. 
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2.3 ALLOWANCE FOR WORKING CAPITAL 1 

2.3.1 DERVIATION OF WORKING CAPTIAL 2 

HHI has used the 7.5% Allowance Approach for the purpose of calculating its Allowance for 3 

Working Capital. This was done in accordance with the letter issued by the Board on June 03, 4 

2015 for a rate of 7.5% of the sum of Cost of Power and controllable expenses (i.e., Operations, 5 

Maintenance, Billing and Collecting, Community Relations, Administration and General). HHI 6 

attests that the Cost of Power is determined by the split between RPP and non-RPP customers 7 

based on actual data, using most current RPP price, using current UTR. Table 15 presented 8 

below show HHI’s calculations in determining its Allowance for Working Capital.  9 

Table 15 - Allowance for Working Capital 10 

 
CGAAP NEWGAAP MIFRS MIFRS MIFRS MIFRS 

Expenses for Working Capital Last 
Board 

Approved 
2014 2015 2016 2017 2018 

Eligible Distribution Expenses:       
3500-Distribution Expenses - Operation  96,550   51,300   55,990   68,472   113,406   95,593  

3550-Distribution Expenses - Maintenance  205,700   181,555   179,949   168,399   194,970   204,514  
3650-Billing and Collecting  426,315   395,636   409,354   418,864   462,696   476,632  
3700-Community Relations  200   -     -     -     -     -    

3800-Administrative and General Expenses  395,900   340,177   299,046   341,082   422,354   433,375  
6105-Taxes other than Income Taxes  -     15,264   15,126   14,843   -     -     

2,000 2000     

Total Eligible Distribution Expenses  1,126,665   983,932   959,466   1,011,660   1,193,426   1,210,114  
3350-Power Supply Expenses  16,503,476   11,405,626   10,727,236   10,793,747   20,864,807   19,641,415  

Total Expenses for Working Capital  17,630,141   12,389,558   11,686,701   11,805,407   22,058,232   20,851,530  

Working Capital factor 13.0% 13.0% 13.0% 13.0% 13.0% 7.5% 

Total Working Capital   2,291,918   1,610,643   1,519,271   1,534,703   2,867,570   1,563,865  

  11 
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2.3.2 LEAD LAG STUDY13 1 

HHI is not proposing to use a lead lag study in order to determine its Working Capital 2 

Allowance and has chosen to follow the Board’s June 03, 2015 letter which provided two 3 

options for the calculation of the allowance for working capital:14 4 

(1) The 7.5% allowance approach; or 5 

(2) The filing of a lead/lag study. 6 

HHI notes that it has not previously been directed by the Board to undertake a lead/lag 7 

study. 8 

2.3.3 CALCULATION OF COST OF POWER15 9 

HHI calculated the cost of power for the 2017 Bridge Year and the 2018 Test Year based on the 10 

results of the load forecast discussed in detail in Exhibit 3. The commodity prices used in the 11 

calculation were prices published in the Board’s Regulated Price Plan Report – November 1, 12 

2016, to October 27, 2017. Should the Board publish a revised Regulated Price Plan Report prior 13 

to the Board’s Decision in the application, HHI will update the electricity prices in the forecast. 14 

The sale of energy is a flow through revenue, and the cost of power is a flow through expense. 15 

Energy sales and the cost of power expense are presented in the table below. HHI records no 16 

profit or loss resulting from the flow through energy revenues and expenses. Any temporary 17 

variances are included in the RSVA account balances. 18 

The components of HHI’s cost of power are summarized in Table 16 below and detailed in Table 19 

17 to 26; 20 

                                                 

13 MFR - Working Capital - 7.5% allowance or Lead/Lag Study or Previous OEB Direction 
14 MFR - Lead/Lag Study - leads and lags measured in days, dollar-weighted 
15 MFR - Cost of Power must be determined by split between RPP and non-RPP customers based on actual data, use most current 
RPP (TOU) price, use current UTR.  Should include SME charge. 

CoS Page 45



Hydro Hawkesbury Inc.  2018 Cost of Service Inc 
EB-2017-0048  Exhibit 2 – Rate Base and DSP 

June 12, 2017 

Table 16 – Summary of Cost of Power 1 

CoP Components Total $ 

Commodity $16,934,748 
Transmission Network $1,136,614 

Transmission Connection $587,110 
Wholesale Market Service $551,228 

Rural Rate Protection $45,936 
Smart Meter Entity Charge $52,451 

Low Voltage $211,425 
  

TOTAL $19,519,602 

 2 

Table 17 - Calculation of Commodity 3 

    

Customer Class Name Last Actual kWh's non-RPP RPP 
Residential  48,033,529   1,304,037  46,729,492 

General Service < 50 kW  18,569,272   2,562,886  16,006,386 
General Service > 50 to 4999 kW  73,896,610   73,896,610  -0 

Unmetered Scattered Load  293,553   -    293,553 
Sentinel Lighting  88,568   4,458  84,110 

Street Lighting  643,599   643,599  -0 
TOTAL  141,525,131  77,767,991 63,757,140 

% 100.00% 54.95% 45.05% 

 4 

  
   

Forecast Price    
 

   

HOEP ($/MWh)  $24.63  

Global Adjustment ($/MWh)  $84.50  

Adjustments    

TOTAL ($/MWh)  $109.13 $112.39 
$/kWh  $0.10913 $0.11239 

%  55.20% 44.80% 
WEIGHTED AVERAGE PRICE $0.1106 $0.0602 $0.0506 

 5 

  6 
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Table 18 - Electricity Projections 1 

  
2017 2018 

Customer        

Class Name  Volume rate ($/kWh): Amount Volume rate ($/kWh): Amount 
Residential kWh 52,857,999 0.1156 $6,110,385 49,928,066 $0.11060  $5,521,976 

General Service < 50 kW kWh 19,885,125 0.1156 $2,298,720 18,782,887 $0.11060  $2,077,362 
General Service > 50 to 4999 kW kWh 88,798,720 0.1156 $10,265,132 83,876,583 $0.11060  $9,276,635 

Unmetered Scattered Load kWh 309,434 0.1156 $35,771 444,435 $0.11060  $49,154 
Sentinel Lighting kWh 93,360 0.1156 $10,792 86,990 $0.11060  $9,621 

Street Lighting kWh 678,417 0.1156 $78,425 664,563 $0.11060  $73,500 
TOTAL  161,944,638 

 
$18,720,800 153,118,961 

 
$16,934,748 

 2 

The Commodity share of the Cost of Power is calculated in the same manner as has been 3 

previously approved by the OEB in HHI’s previous Cost of Service application as well as other 4 

applications. The utility used Table ES-1: Average RPP Supply Cost Summary from the Regulated 5 

Price Plan Price Report - November 1, 2016, to October 31, 2017, issued by the Ontario Energy 6 

Board on October 19, 2016.  7 

Table 19 - RPP Supply Cost Summary 8 

 9 

The utility uses the split between the RPP and Non-RPP to determine the weighted average 10 

price.  The weighted average price is applied to the projected 2018 Load Forecast to determine 11 

the commodity to be included in the Cost of Power. The commodity for 2018 is projected at 12 

$3,481,608.  13 

 14 
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Table 20 - Transmission Network 1 

  
2017 2018 

Customer        

Class Name  Volume Rate Amount Volume Rate Amount 
Residential kWh 52,857,999 0.0072 $381,051 49,928,066 0.0078 $387,863 

General Service < 50 kW kWh 19,885,125 0.0066 $131,237 18,782,887 0.0071 $133,583 
General Service > 50 to 4999 kW kW 188,567 2.6887 $507,007 211,046 2.8974 $611,487 

Unmetered Scattered Load kWh 309,434 0.0066 $2,042 444,435 0.0071 $3,161 
Sentinel Lighting kW 265 2.0285 $538 238 2.1860 $521 

Street Lighting kW 1,849 2.0279 $3,749 1,844 2.1853 $4,029 
TOTAL  73,241,390 

 
$1,021,874 69,366,673 

 
$1,136,614 

 2 

The Transmission Network charges are calculated in the OEB’s RTSR model. The Rates are 3 

applied to the 2018 Load Forecast to determine the amount to be included in the Cost of Power. 4 

The RTSR model is filed in conjunction with this application. The transmission network charges 5 

included in the Cost of Power for 2018 is projected at $242,206. 6 

 7 

Table 21 - Transmission Connection 8 

  
2017 2018 

Customer        

Class Name  Volume Rate Amount Volume Rate Amount 
Residential kWh 52,857,999 0.0036 $189,733 49,928,066 0.0041 $204,172 

General Service < 50 kW kWh 19,885,125 0.0032 $62,980 18,782,887 0.0036 $67,773 
General Service > 50 to 4999 kW kW 188,567 1.3018 $245,480 211,046 1.4831 $313,003 

Unmetered Scattered Load kWh 309,434 0.0032 $980 444,435 0.0036 $1,604 
Sentinel Lighting kW 265 2.0549 $545 238 2.3410 $558 

Street Lighting kW 1,849 1.0063 $1,860 1,844 1.1465 $2,114 
TOTAL  73,241,390  $499,717 69,366,673  $587,110 

 9 

The Transmission Connection charges are also calculated in the OEB’s RTSR model. The Rates 10 

are applied to the 2018 Load Forecast to determine the amount to be included in the Cost of 11 

Power. The RTSR model is filed in conjunction with this application.  12 

  13 
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Table 22 - Wholesale Market 1 

  
2017 2018 

Customer 
  rate ($/kWh): 0.0052  rate ($/kWh): 0.0052 

Class Name 
 

Volume  Amount Volume  Amount 
Residential kWh 52,857,999 0.00360 $190,289 49,928,066 0.00360 $179,741 

General Service < 50 kW kWh 19,885,125 0.00360 $71,586 18,782,887 0.00360 $67,618 
General Service > 50 to 4999 kW kWh 88,798,720 0.00360 $319,675 83,876,583 0.00360 $301,956 

Unmetered Scattered Load kWh 309,434 0.00360 $1,114 444,435 0.00360 $1,600 
Sentinel Lighting kWh 93,360 0.00360 $336 86,990 0.00360 $313 

Street Lighting kWh 678,417 0.00360 $2,442 664,563 0.00360 $2,392 
TOTAL   161,944,638 

 
$583,001 153,118,961 

 
$551,228 

 2 

On December 15, 2016, the OEB released Decision and Order for the Wholesale Market Service 3 

(WMS) effective January 1, 2017.  The Board’s decision is summarized as follows: 4 

• The WMS rate used by rate-regulated distributors to bill their customers shall be $0.0032 5 
per kilowatt-hour, effective January 1, 2017. For Class B customers, a CBR component of 6 
$0.0004 per kilowatt-hour shall be added to the WMS rate for a total of $0.0036 per 7 
kilowatt-hour. For Class A customers, distributors shall bill the actual CBR costs to Class A 8 
customers in proportion to their contribution to peak.  9 

In compliance with this order, HHI has applied the Board Approved $0.0036/kWh to its 2018 10 

Load Forecast to include $114,642 in its Cost of Power. 11 

Table 23 - Remote Electricity Rate Protection 12 

  
2017 2018 

Customer 
  rate ($/kWh):   rate ($/kWh):  

Class Name 
 

Volume  Amount Volume  Amount 
Residential kWh 52,857,999 0.00130 $68,715 49,928,066 0.00030 $14,978 

General Service < 50 kW kWh 19,885,125 0.00130 $25,851 18,782,887 0.00030 $5,635 
General Service > 50 to 4999 kW kWh 88,798,720 0.00130 $115,438 83,876,583 0.00030 $25,163 

Unmetered Scattered Load kWh 309,434 0.00130 $402 444,435 0.00030 $133 
Sentinel Lighting kWh 93,360 0.00130 $121 86,990 0.00030 $26 

Street Lighting kWh 678,417 0.00130 $882 664,563 0.00030 $199 
TOTAL 

 
161,944,638 

 
$210,528 153,118,961 

 
$45,936 

 13 

On December 15, 2016, the OEB released Decision and Order for the Rural or Remote Electricity 14 

Rate Protection (RRRP) effective January 1, 2017.   The Board’s decision is summarized as 15 

follows: 16 
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• The RRRP charge used by rate regulated distributors to bill their customers shall be 0.21 1 
cents per kilowatt-hour, effective January 1, 2017. This unit rate shall apply to a 2 
customer’s metered energy consumption adjusted by the distributor’s Board-approved 3 
Total Loss Factor. 4 

In compliance with this order, HHI has applied the Board Approved $0.0021/kWh to its 2018 5 

Load Forecast to include $66.875 in its Cost of Power. 6 

Table 24 - Smart Meter Entity 7 

  
2017 2018 

Customer 
 

  rate ($/kWh):     rate ($/kWh):   
Class Name 

 
Volume 

 
Amount Volume 

 
Amount 

Residential kWh 4,830 0.79000 $45,788 4,836 0.79000 $45,845 
General Service < 50 kW kWh 613 0.79000 $5,814 618 0.79000 $5,854 

General Service > 50 to 4999 kW kW 88 0.79000 $833 89 0.79000 $842 
TOTAL   5,531 

 
$52,435 5,542 

 
$52,541 

 8 

In compliance with this order, HHI has applied the Board Approved $0.79/kWh to its 2018 9 

Customer Forecast to include $21,625 in its Cost of Power. 10 

 11 

Low Voltage Charges: 12 

The table below presents the derivation of proposed retail rates for Low Voltage (“LV”) service. 13 

The 2018 estimates of total LV charges were calculated based on an average of the last 2 years. 14 

The projections were allocated to customer classes, according to each class’ share of projected 15 

Transmission-Connection revenue, in accordance with Board policy. The resulting allocated LV 16 

charges for each class were divided by the applicable 2018 volumes from the load forecast, as 17 

presented in Exhibit 3. Current LV revenues are recovered through a separate rate adder and 18 

therefore are not embedded within the approved Distribution Volumetric rate. 2018 LV rates 19 

appear on a distinct line item on the proposed schedule of rates.  20 
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Table 25 - Low Voltage Charges 1 

 2014 2015 2016 2017 2018    
          
4075-Billed - LV ($51,804) ($51,300) $90,976 $90,976 $90,976    
4750-Charges - LV $85,933 $89,485 $211,136 $211,136 $211,136    
         
Low Voltage Charges - Allocation of LV Charges based on Transmission Connection Revenues    
         

         

Customer Class Name  RTSR 
Rate Not Uplifted Volumes Revenue % Alloc 

  
Residential kWh $0.0036 48,228,553 $173,115 34.01%   
General Service < 50 kW kWh $0.0032 18,143,532 $57,464 11.29%   
General Service > 50 to 4999 kW kW $1.3018 211,046 $274,744 53.97%   
Unmetered Scattered Load kWh $0.0032 429,307 $1,360 0.27%   
Sentinel Lighting kW $2.0549 238 $490 0.10%   
Street Lighting kW $1.0063 1,844 $1,856 0.36%   

TOTAL   67,014,523 $509,029 100.00%   

         
Low Voltage Charges Rate Rider Calculations       
         

 
        

 PROPOSED LOW VOLTAGE CHARGES & RATES  

Customer Class Name % Allocation Charges Not Uplifted 
Volumes Rate per 

 
Residential 34.01% 71,805 48,228,553 $0.0015  kWh  
General Service < 50 kW 11.29% 23,835 18,143,532 $0.0013  kWh  
General Service > 50 to 4999 kW 53.97% 113,959 211,046 $0.5400  kW  
Unmetered Scattered Load 0.27% 564 429,307 $0.0013  kWh  
Sentinel Lighting 0.10% 203 238 $0.8523  kW  
Street Lighting 0.36% 770 1,844 $0.4174  kW  

TOTAL 100.00% 211,136 67,014,523    
         

Low Voltage Charges to be added to power supply expense for bridge and test year.    
         

         

Customer 
 Revenue Expense  

 
Class Name  USA # USA # Volume Rate Amount Volume Rate 
Residential kWh 4075 4750 50,145,146 $0.0007  $35,102 48,228,553 $0.0015  
General Service < 50 kW kWh 4075 4750 18,864,553 $0.0006  $11,319 18,143,532 $0.0013  
General Service > 50 to 4999 kW kW 4075 4750 188,567 $0.2419  $45,614 211,046 $0.5400  
Unmetered Scattered Load kWh 4075 4750 293,553 $0.0006  $176 429,307 $0.0013  
Sentinel Lighting kW 4075 4750 265 $0.3818  $101 238 $0.8523  
Street Lighting kW 4075 4750 1,849 $0.1870  $346 1,844 $0.4174  
TOTAL  0 0 69,493,936 

 
$92,658 67,014,523 

 

  2 
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2.4 SMART METER DEPLOYMENT & STRANDED 1 

2.4.1 DISPOSITION OF SMART METERS AND TREATMENT OF STRANDED 2 

METERS 3 

HHI’s disposition and treatment of smart meter related costs were address and approved as part 4 

of its 2014 Cost of Service Application. Therefore, the utility is not seeking any further resolution 5 

on this matter.16 6 

On the topic of Smart Meters, the utility notes that it has not witnessed any cost efficiencies 7 

since its last Cost of Service in 2014 related to the utility’s use of Smart Meter. 17  8 

                                                 

16 MFR - Stranded Meters -  if the recovery of stranded conventional meters replaced by smart meters has not been reviewed and 
approved, a proposal for a Stranded Meter Rate Rider must be made 
Explanation for approaches that are not the OEB approach 
17 MFR - Discussion outlining capital and operating efficiencies realized as a result of the deployment and operationalization of smart 
meters and related technologies (e.g., AMI communications networks, ODS) in its networks. Qualitative and quantitative description 
and support should be provided as applicable 
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2.5 CAPITAL EXPENDITURES 1 

2.5.1 PLANNING 2 

Introduction to Distribution System Plan 3 

HHI’s distribution system strategy is the set of policies, rules, guidelines, etc. that HHI utilizes to 4 

transition its current system into its desired future system.   The approach, as described in this 5 

Distribution System Plan provides the rationale for the capital expenditures and supporting 6 

activities scheduled for the 2017-2021 period. 7 

HHI has pursued the best practices of the electricity distribution industry for many years.  This 8 

has included adhering to the OEB’s Distribution System Code that sets out both good utility 9 

practice and minimum performance standards for electricity distribution systems in Ontario, and 10 

inspection requirements for distribution equipment.  Over the years HHI has diligently 11 

maintained its equipment in safe and reliable working order and, only when economically 12 

justified, upgraded or replaced its equipment.  The constant maintenance of its equipment has 13 

permitted HHI to extract an extended useful working life from its assets; moreover, while the age 14 

of the distribution equipment has increased, the reliability of the equipment has also often 15 

improved to meet the expectations of HHI’s customers.  Historically, this has been achieved with 16 

only a moderate increase in the customers’ bills over many years.  17 

The future distribution system will be designed to deliver electricity at the quality and reliability 18 

levels required by customers and will minimize the lifetime cost by balancing preventive 19 

maintenance, life-extending refurbishment, and end-of-life replacement; in short, the system will 20 

meet the customers’ needs for quality and reliability of power at the minimal cost to the 21 

customer.    22 

HHI places a high priority on balancing its obligations to accommodate growth while addressing 23 

the upkeep and replacement of its aging infrastructure. The following are the actions that HHI 24 

plans to take over the next 5-10 years to bring about the desired future. 25 

• Priority will be given to HHI’s legislated/mandatory requirements; for example: 26 
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• System access including the obligation to connect customers – mostly Residential, but 1 

Commercial as well.   2 

• Accommodate City, Region, Ministry, etc. mandatory project requirements.  3 

• Meet the OEB’s – and other regulatory bodies’ – quality, reliability, health, safety, 4 

environmental, etc. performance standards.  5 

• To safeguard the significant investments already made in its critical assets and continue 6 

to maintain and upgrade as necessary.  7 

• Continue to invest prudently in modern information technology to provide customers 8 

with clear, meaningful bills that can assist them in managing their electricity usage. 9 

• Optimal life extension, for example: 10 

• Intensify condition monitoring to minimize uncertainty regarding decisions relating to 11 

equipment maintenance, renewal, and replacement. 12 

• Where economically viable, refurbish cables and equipment to extend their reliable, 13 

useful lives.  14 

HHI notes that the topic of regional issues around HHIs proposed capital expenditure plan and 15 

discussed in the DSP.18 16 

HHI’s Distribution System Plan was created with the assistance of AESI and is designed to 17 

present a fully integrated approach to capital expenditure planning. This includes a 18 

comprehensive documentation of its asset management process that supports its future 5-year 19 

capital spending plan while detailing the history of its past 5 years’ activities. It recognizes its 20 

responsibilities to provide its customers with reliable service that is acknowledged as excellent 21 

value for money, by ensuring that its asset management activities maintain a focus on 22 

customers, operational effectiveness, public policy responsiveness and financial performance.  23 

                                                 

18 MFR - As applicable - file evidence that demonstrates that regional issues have been appropriately considered and where 
applicable addressed in developing the applicant's proposed capital expenditure plan.  As part of its planning an applicant should 
consider municipal planning, including any plans for expansion of boundaries from a regional perspective to demonstrate the most 
cost effective solutions are being considered 
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HHI has relied on the OEB’s filing requirements Chapter 5 to guide its presentation of its 1 

policies, practices, and decision-making processes.  OEB appendices related to capital 2 

investments are shown at the next page. The Distribution System Plan follows in Section 2.5.2  3 
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2.5.2 DISTRIBUTION SYSTEM PLAN 1 

HHI is pleased to present its Distribution System Plan on the next page.19  2 

                                                 

19 MFR - DSP filed as a stand-alone document; a discrete element within Exhibit 2 
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EXECUTIVE SUMMARY 

This Consolidated Distribution System Plan (DS-Plan or DSP) has been prepared by AESI Acumen 
Engineered Solutions International Inc. (AESI) for Hawkesbury Hydro Inc. (HHI) in accordance with 
the Ontario Energy Board’s (OEB) Filing Requirements for Electricity Transmission and Distribution 
Applications; Chapter 5 Consolidated Distribution System Plan Filing Requirements dated March 
28, 2013.  

HHI’s DS Plan is an integrated document that supports the cost-effective planning and operation of 
its electricity distribution network – a network that is efficient, reliable, sustainable, and provides 
value for its customers. The DS Plan documents the practices, policies, and processes that are in 
place to ensure that investment decisions cost-effectively support HHI's desired outcomes and 
provides value to the customer. HHI is committed to adhering to its DS Plan to provide valued 
outcomes to its customers. Electricity distributors are capital intensive in nature, and prudent 
capital investments and maintenance plans are essential to ensure the sustainability and reliability 
of the distribution network.  

HHI has followed the best practices of the electricity distribution industry for many years including 
OEB’s Distribution System Code (DSC) which sets out good utility practices, minimum 
performance standards for electricity distribution systems in Ontario, and minimum inspection 
requirements for distribution equipment. Consistent with best practices, HHI has diligently 
maintained its equipment in safe and reliable working order, and only when economically justified, 
upgraded or replaced its equipment.  

Table ES-1 below provides the Historical Investments HHI has made between 2013 and projected 
for 2017. 

 
2013 2014 2015 2016 2017  
Actual Actual Actual Actual Projected 

Y/E 

CATEGORY $ $ $ $ $ 

System Access $5,060 -$43,596 -$160 $39,670 $51,669 

System Renewal $111,028 $98,281 $449,412 $251,920 $3,619,584 

System Service $841,977 $0 $0 $0 $0 

General Plant $74,259 $29,031 $13,067 $64,758 $41,100 

Total $1,032,324 $83,713 $462,319 $356,348 $3,712,353 

Capital Contribution 
  

$93,493 $17,741 
 

Net Capital $1,032,324 $83,713 $368,826 $334,608 $3,712,353 

Table ES-1: Historical Capital Investments by Year 
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As can be seen, Capital Investment has been very modest with the exception of System Renewal 
investment. This investment is driven by the need to replace end-of-life distribution plant. For 2013 
the System Service category captures the cost of MS 43 substation upgrade. Subsequent 
substation investments are captured in the System Renewal category. Because the investments in 
the historical period have been referenced in previous rate filings no reclassification of the 2013 
MS upgrade has been made, but it would be more correct to categorize this investment as System 
Renewal as was done in subsequent years. EB-2011-0173 provided HHI with the funds to upgrade 
both its stations. The funds provided were $1,517,813 for MTS 55 and $712,909 for MS 43. These 
project costs were exceeded, and the timing of the projects was changed significantly in part 
because of an in-service failure of a new MS transformer at MS 43. Further details are provided in 
Appendix C and D. The large station investments overshadow the normal end of life plant 
replacements that HHI completes. Poles are tested and replaced as indicated by the testing; main 
feeder capacity is brought up to capacity requirements by replacing under-sized old wire at a 
modest pace and failing porcelain insulators, and porcelain lightning arrestors are also being 
replaced at a modest pace.  

Table ES-2 Forecast Investments 2018 to 2022 below shows HHI’s planned investments. 

  2018 2019 2020 2021 2022 
  Test Test+1 Test+2 Test+3 Test+4 

CATEGORY $ $ $ $ $ 

System Access $36,800 $86,895 $31,010 $31,510 $31,610 

System 
Renewal 

$117,780 $131,825 $488,350 $149,205 $139,500 

System Service $10,000 $10,000 $10,000 $10,500 $10,500 

General Plant $11,250 $8,800 $11,900 $11,900 $9,000 

Total $175,830 $237,520 $541,260 $203,115 $190,610 

Capital 
Contribution 

          

Net Capital $175,830 $237,520 $541,260 $203,115 $190,610 

Table ES-2: Forecast Capital Investments by Year 

As can be seen from the table, System Renewal investments continue at a moderate pace. The 
exception is 2020 when station work is proposed at MS 43 to improve transformer utilization and 
remove the need to take a station outage affecting about 1200 customers when transferring load 
from one transformer to the other. This proposed change will allow HHI to implement an industry 
best practice design.   

In developing its long-term DS Plan, HHI’s objective is to make timely investments in infrastructure 
to ensure its distribution system continues to deliver power at the quality and reliability levels 
required by its customers. HHII will continue to advance conservation and demand management. 
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INTRODUCTION 

On March 28, 2013, the Ontario Energy Board (“OEB” or the “Board”) issued Filing Requirements 
for Electricity Transmission and Distribution Applications, Chapter 5 Consolidated Distribution 
System Plan Filing Requirements (Chapter 5 Requirements). Chapter 5 Requirements provide a 
standard approach to a distributor’s filing of asset management and capital expenditure plan 
information in support of a rate application and a distributor’s Distribution System Plan (DS Plan). 

HHI has compiled its consolidated DS Plan in accordance with the Chapter 5 Requirements. 

The DS Plan reflects HHI’s integrated approach to planning, prioritizing, and managing assets, and 
includes regional planning, local stakeholder consultations, renewable generation connections and 
smart grid considerations. HHI has completed this DS Plan with a focus on customer preferences 
and operational effectiveness while achieving optimal value for capital spending. 

HHI has organized the required information using the section headings in the DS Plan Filing 
Requirements. Investment projects and activities have been grouped into one of the four OEB 
defined investment categories: system access, system renewals, system service, and general 
plant. 

Utility Overview 

The Town of Hawkesbury is a picturesque and bilingual community of over 10,000 
residents located on the banks of the Ottawa River; the Town of Hawkesbury has a 
team dedicated to the attraction and retention of business. Hawkesbury is rated as one 
of the most bilingual areas in Ontario with nearly 70% of its residents fluent in French 
and English, Canada’s two official languages. In fact, most of the population is made up 
of French-speaking Ontarians (Franco-Ontarians).  

The Town is well known for its picturesque “Market-style” Main Street, populated by 
niche boutiques and restaurants as well as its significant business park, both providing 
abundant and diverse employment to the region.   

Given its privileged location between Montreal and Ottawa, over 4.7 million individuals 
reside within a 100 km radius of Hawkesbury.  

Hawkesbury is located off County Road 17, 10 minutes from TransCanada Highway 
417 and the Long Sault Interprovincial Bridge means that Hawkesbury is within minutes 
of Highway 50 and Route 148.    

CN Railways also has an operational line which conveniently provides rail access to 
Hawkesbury’s Business Park.   

Two international airports are within an hour’s drive.   

Hawkesbury is well situated to provide easy market access through Montreal’s 
International Port and the Port of Prescott.   
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Hydro Hawkesbury Inc. continues to innovate and to provide the best products and 
services to its customers and the community. Hydro Hawkesbury employees are 
committed to providing the best service in a manner that best suits its customers. 

Hydro Hawkesbury Inc. is a licensed distributor in the Province of Ontario. It is licensed 
by the Ontario Energy Board (OEB), ED-2003-0027, and is regulated by the (OEB). Its 
sole shareholder is the Town of Hawkesbury.  

HHI distributes electricity to nearly five thousand five hundred (5500) customers and 
employs seven (7) individuals. It is a utility that is embedded in Hydro One and receives 
its supply at 44kV from Longueuil TS via the 26M24 feeder. Longueuil TS is supplied 
from Hydro One’s 230kV system. It receives its other supply at 115kV. The connection 
point of Hawkesbury MTS #1 is via circuit 79M1, which is an extension of circuit H9A 
from Hawthorne TS.  

As the local distribution company, HHI has two primary responsibilities. First, it is 
responsible for the safe and reliable delivery of electricity to its customers, and second, 
it bills for its services and the services provided by other organizations in Ontario's 
electricity system. 

HHI was first incorporated on Monday, October 18, 1954, at a special meeting, as the 
Hydro-Electric Commission of the Town of Hawkesbury. In November 2000 following 
deregulation, it was incorporated under the name of Hydro Hawkesbury Inc. HHI is 
incorporated under the Ontario Business Corporations Act and is 100% owned by the 
Town of Hawkesbury.  

Strategic Priorities 

HHI’s strategic priorities are defined in its corporate goals and reflect its mission and 
value statements: 

• To form partnerships and alliances with other local distribution companies for 
economies of scale and cost-sharing opportunities 

• To invest in the development of our staff to provide an employee‐oriented, high-
performance culture of organizational effectiveness that emphasizes 
empowerment, quality, productivity, goal attainment and ongoing development 
of a superior workforce  

• To stay current with industry, sector and regulatory changes 

• To pursue new business opportunities, partnerships and best management 
practices in our quest to meet or exceed financial expectations of our 
community by cost sharing, efficiency gains, cost savings, improve reliability, 
superior customer service and protecting the environment  

• To investigate roles and opportunities that HHI can pursue in generation and 
promoting conservation and demand management initiatives. 
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Our Vision 

HHI will strive to be acknowledged as a leader among electric utilities in the areas of 
safety, reliability, customer service, and least cost service. 

Our Mission 

Hydro Hawkesbury Inc.'s mission is to provide fast and efficient customer service. Our 
superior quality service maximizes the efficiency of operations in the most cost-effective 
manner possible. This means a commitment to become a practical, simple and fast 
company which offers its customers the information and services they need. We are 
also committed to operating in an environmentally responsible manner. 

Leadership Team 

HHI is operated by a Board of five Directors who are all appointed by the Town of 
Hawkesbury. These directors have terms that coincide with the Municipal Council terms 
and appointments for the Board are made after the new Council is in place. The current 
Board is made up of three council members and two members from the community at 
large.  

The Board has hired a staff of seven to operate the day to day affairs of the utility. 

These are: 

• A General Manager  
• An Accountant 
• A Customer Service Representative- Billing 
• Two Customer Service Representatives 
• Two linesmen 

2018, the line persons plan to retire, and it is HHI’s intent not to replace them. Instead, 
HHI will engage contractor services for the operation and maintenance of their system 
as well as capital construction. 

The Current Distribution System 

HHI has two Municipal station locations. One is supplied at 115kV and is on the west 
side of town, and the other is supplied at 44kV and is on the east side of town. Each 
station provides a 12.4kV distribution voltage however because the high voltage 
supplies are different there is a 30-degree phase angle difference between the two 
12.4kV MS’s. This means that the two systems cannot be paralleled. Any load transfer 
between the 44kV sourced and the 115kV sourced 12.4kV system must be an open 
transition. This results in outages to customers which is undesirable. As a result of this 
situation, HHI has worked towards having two independent 12.4kV systems with tie 
capabilities that can be used if needed. It does this at 115kV by having two 
transformers supplied from the same 115kV supply and having two secondary (12.4kV) 
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transformer buses with a normal open tie breaker and three feeders, two fed from one 
transformer and one fed from the other. These three feeders can be paralleled and load 
can be transferred by closed transition. The other station supplied at the 44kV has two 
feeders that have interconnections and can be paralleled, and load can be transferred 
by closed transition. This 44 kV supplied MS has one transformer supplying load while 
there is another transformer in the station yard on potential but not supplying load.   

Drivers and Influencers 

• Customer demand 
• System reliability 
• Municipal driven 
• Capacity requirements 
• Asset management capital expenditures (regulatory and legislative 

requirements) 
• Infrastructure renewal 
• Smart metering 

Strategy 

HHI’s DS Plan is designed to present a fully integrated approach to capital 
expenditure planning. This includes comprehensive documentation of its asset 
management process to support its future five-year capital expenditure plan and 
detailing the history of its past five years’ activities. HHI recognizes its 
responsibilities to provide its customers with reliable service that is acknowledged 
as excellent value for money, by ensuring that its asset management activities 
maintain alignment with RRFE objectives – customer focus, operational 
effectiveness, public policy responsiveness and financial performance.  

HHI has relied on the OEB’s Filing Requirements for Electrical Transmission and 
Distribution Applications Chapter 5 (March 28, 2013) to guide its presentation of its 
policies, practices and decision-making processes. 
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[5.2] DISTRIBUTION SYSTEM PLAN 

HHI’s integrated approach to planning, prioritizing, and managing assets includes regional 
planning, local stakeholder consultations, and renewable generation connections. HHI has 
completed this DS Plan with a focus on customer preferences and operational effectiveness while 
achieving optimal value for capital spending. 

HHI has organized the required information using the section headings in the DS Plan Filing 
Requirements. Investment projects and activities have been grouped into one of the four OEB 
defined investment categories listed below, based on the ‘trigger’ driver of the expenditure: 

System access—investments are modifications (including asset relocation) to the distribution 
system HHI is obligated to perform to provide a customer (including a generator customer) or 
group of customers with access to electricity services via HHI’s distribution system. 

System renewal— investments involve replacing and/or refurbishing system assets to extend the 
original service life of the assets and thereby maintain the ability of HHI’s distribution system to 
provide customers with electricity services. 

System service—investments are modifications to HHI’s distribution system to ensure the 
distribution system continues to meet HHI’s operational objectives while addressing anticipated 
future customer electricity service requirements. 

General plant—investments are modifications, replacements or additions to HHI’s assets that are 
not part of the distribution system; including land and buildings; tools and equipment; rolling stock 
and electronic devices and software used to support day to day business and operations activities. 

The purpose of this DS Plan is to present HHI’s Asset Management Strategy and to provide 
justifications for the capital investments required to maintain its core business: supplying reliable 
electrical services to its customers at a reasonable cost. This requires: 

• a thorough understanding of the age, condition and performance of its assets,  
• documenting its inspection practices in accordance with the DSC, 
• describing its maintenance activities in accordance with good utility practice, 
• ensuring that all aspects of employee and public safety are addressed in compliance with 

all regulatory and legal obligations, 
• forecasting and planning for the future growth of load customers and renewable generation 

facilities, 
• recognizing and addressing constraints in the current distribution system and anticipating 

future capacity requirements, 
• demonstrating that the asset management process recognizes the above items and 

prioritizes projects to accommodate customers and system requirements, and 
• developing a five-year forward looking capital expenditure plan that anticipates the future 

growth, capacity and performance of the distribution system while remaining flexible to 
accommodate the unknown requirements of its customer base. 
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In striving to achieve the corporate vision and asset management objectives, HHI is guided by the 
OEB’s four key target objectives referenced in the Renewed Regulatory Framework for Electricity 
Distributors (RRFE) 

• Customer focus,  
• Operational effectiveness,  
• Public policy responsiveness, and  
• Financial performance.   

This requires conformance with all applicable laws, regulations, codes, and standards. To help 
achieve the foregoing, HHI’s overall guiding principle for asset management is to meet all regulated 
requirements and performance standards and minimize the cost to HHI’s customers when staff 
acquire and subsequently maintain assets. 

[5.2.1] Distribution System Plan Overview 

The electric distribution system is capital intensive. Prudent capital investments are 
documented within HHI’s DS Plan for the 2013-2022 periods. The DS Plan documents 
the practices, policies and processes that ensure investment decisions support HHI’s 
desired outcomes in a responsible, cost-effective manner and provides value to the 
customer. The DS Plan integrates qualitative and quantitative information which results 
in an optimal investment plan and includes: 

• Customer value considerations, 
• Alignment with public policy objectives, 
• Regional planning considerations, 
• Renewable generation considerations, 
• System expansion considerations, and 
• System renewal considerations. 

  

(5.2.1a) Key elements of the DS Plan that affect the rate proposal  

(Key elements of the DS Plan that affect its rates proposal especially business 
conditions driving the size and mix of capital investments needed to achieve 
planning priorities)  

HHI’s DS Plan documents the capital and maintenance activities that HHI has 
completed or plans to complete in the 2013-2017 historical period, plans for the 2018 
Test Year and plans for the 2019-2022 forecast period. The current date for information 
contained in this Consolidated DS Plan is December 31, 2016. 

This is the first DS Plan filed by HHI and as such there are no changes from any 
previously filed plan. 
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As per Section 2.4.5 of the Chapter 2 filing requirements, HHI’s revenue requirement is 
less than $10 Million and therefore HHI is using $50,000 as the default materiality 
threshold.  HHI will be reporting on investments or variances above this value. 

It is expected that the operational and service requirements driving HHI capital 
expenditures, and found within its DS Plan, will generally remain consistent through the 
2018 to 2022 planning window. The projected expenditures for 2018 and going forward 
reflect: 

• the typical spending needs of a distribution electric utility serving a mature and 
stable customer base,  

• the focused planned capital sustainment investments required to replace the 
aging assets found in HHI distribution system, and 

• the focused planned capital investments to provide the necessary firm station 
capacity for reliable supply for its customers. 

Specific investment category spending requirements include:  

• System Renewal investments required to replace end of life assets including 
poles and transformers, 

• System Renewal investments to provide reliable firm station supply capacity, 
• System Service investments are minimal, and 
• General plant investments to meet the office and IT needs.  

HHI in the 2013 to 2017 historical period carried out part of the station projects it was 
forecasting to complete per EB-2011-0173. In completing the first station work 
unexpected site issues caused the cost to escalate. In addition after the station 
transformer was in service for about a year (just beyond the warranty period), the new 
transformer failed and the old transformer needed to be put back in service. This 
caused delays and added costs. Appendix C provides the details about the stations 
and the costs. 

HHI’s planning and investment processes follow good utility practices that are executed 
through the Distribution System Plan. Good utility practices have inherent cost savings 
through sound decision making, thoughtful compromises, right timing and optimum 
expenditure levels. There are a number of key elements that contribute to the planning 
of investments through the period of the DS Plan: 

• Customer service, 
• Outputs of HHI’s asset management program – including maintenance and 

EOL replacement, 
• Coordination with municipally (town and county) planned projects, 
• Regulatory obligation, and 
• At present there is no load growth expectation through developments.  

In order to maintain current and accurate information in its database, HHI has maintains 
a condition assessment of the plant in its system. This information is resident in Excel 
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spreadsheets that serve as a centralized data repository for asset information. This 
information is updated from time to time and as maintenance and capital projects are 
completed. 

A capital investment prioritization process, aligned with corporate and asset 
management objectives, has been developed to prioritize discretionary capital 
investments. This occurs during the budgeting part of the planning process. During the 
budget process, capital investments are identified and investment justifications are put 
together for each one that identifies the cost of the project and its expected benefits. A 
value and risk deferral assessment of the investment is performed. Investment scores 
determine priority of the investment for current or future budget periods. 

HHI has adopted good utility practices of the electricity distribution industry. This has 
included adhering to the OEB’s DSC that sets out both good utility practices, minimum 
performance standards for electricity distribution systems in Ontario and minimum 
inspection requirements for distribution equipment. Consistent with good practices, over 
the years HHI has maintained its equipment in safe and reliable working order and, 
only when economically justified, upgraded or replaced its equipment. HHI has been 
prudent when incurring costs, since the most recent valid customer satisfaction survey 
results indicate that the cost of electricity is a moderate to very significant strain on the 
household budget. Hence the price of electricity is an important factor to customers.  

With a view to prudently controlling all expenditures and therefore moderating any 
increases in its customers’ bills, HHI has not implemented newer technologies such as 
SCADA or GIS.  

HHI’s DS Plan ensures that the current and future distribution system can deliver power 
at the quality and reliability levels desired by customers and the lifetime usage is 
extended by balancing preventative maintenance, life-extending refurbishment, and 
end-of life replacements. In short, the system will meet the customers’ needs for quality 
and reliability of power at a reasonable and affordable cost. 

HHI considers performance-related asset information including, but not limited to, data 
on reliability, asset age and condition, loading, customer connection requirements, and 
system configuration, to determine investment needs of the distribution system. 

HHI’s DS Plan demonstrates prudence and rate mitigation consideration in the pacing 
and prioritizing of non-discretionary investments, specifically those related to 
replacement or renewal of end-of-life plant. 

(5.2.1 b) Sources of Cost Savings  

(Sources of cost savings expected to be achieved over the forecast period through 
good planning and DS Plan execution) 

HHI’s planning, prioritization and investment processes follow good utility practices that 
are executed through the DS Plan. Good utility practices have inherent cost savings 
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through sound decision making, thoughtful compromises, right timing and optimum 
expenditure levels. Some specific HHI Distribution System Plan cost savings are 
expected to be achieved using the following: 

• Pole condition inspections and comprehensive data collection provides a better 
understanding of each asset’s stage in its lifecycle which will lead to more cost 
effective decisions with respect to maintenance, refurbishment and replacement 
decisions. Particularly with the new pole testing equipment more accurate 
objective assessments of pole condition are expected. 

• Proactive maintenance and replacement of plant reduces reactive maintenance 
costs and improves service to the customer resulting in fewer and shorter 
duration outages, which in turn has a beneficial impact on the cost of outages to 
customers. A structured program of maintenance and renewal with planned rate 
increases will avoid disruptive rate spikes when addressing the volume of plant 
reaching end of life. 

(5.2.1 c) Period covered by DS Plan   

The DS Plan covers the historical period of 2013 with 2017 being the bridge year and a 
forecast period of 2019 to 2022 with 2018 being the test year. The data for 2017 will be 
three months actual and nine months of forecast spending. 

(5.2.1 d) Currency of Information  

Unless otherwise noted, all information contained in the DS Plan is current as of 
December 31, 2016. 

(5.2.1 e) Changes to Asset Management Processes  

As this is the first DS Plan to be filed by HHI, there are no changes to report.  

(5.2.1 f) Contingent Aspect  

At this time, there are no planned activities that are contingent upon the outcome of 
ongoing or future activities.  

While HHI has and will continue to consult with third parties, the information presented 
in the DS Plan is based on best available information. 

[5.2.2] Coordinated Planning with Third Parties 

(To demonstrate that a distributor has met the Board’s expectations in relation to 
coordinating infrastructure planning with customers, the transmitter, other distributors 
and/or the OPA or other third parties where appropriate) 

(5.2.2a) Description of the Consultations  

(The purpose of the consultation e.g. Regional Planning Process; whether the 
distributor initiated the consultation or was invited to participate in it; the other 
participants in the consultation process e.g. customers; transmitter; OPA; the 



 

Distribution System Plan 

Page 16 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

nature and prospective timing of the final deliverables, if any, that are expected to 
result from or otherwise be informed by the consultation(s) e.g. Regional 
Infrastructure Plan; Integrated Regional Resource Plan; and will the consultation(s) 
have or are they expected to affect the distributor’s DS Plan as filed and if so, a 
brief explanation as to how.) 

In preparing this DS Plan, HHI has considered the needs of its customers, as well as 
Hydro One, the Town of Hawkesbury, and the IESO. 

Customer Engagement 

“Putting the Consumer First” was part of the title of the Report of the Ontario 
Distribution Sector Review Panel. Its findings and recommendations add an additional 
level of challenges and opportunities. While the Report challenges the structural nature 
and efficiency of LDCs in Ontario, the “customer” remains focused on their own needs 
and expectations. The customer focus is primarily on the overall costs of their electricity 
rather than the costs of the individual components of producing, transmitting, 
distributing and regulating electricity. 

Commercial Customers 

As of the latest discussions, commercial customers within the service area are not 
planning any significant or material modifications within the service period. Planning 
and consultation is conducted with customers on a regular basis primarily to engage 
and promote participation in CDM programs. In addition to this, HHI uses this 
opportunity to discuss power quality, other reliability issues and future system planning.   

Residential Customers 

HHI values its customers and regularly seeks feedback to ensure that their needs are 
met and to receive suggestions on how HHI can improve their overall customer 
experience and include 

• person to person communication, 
• inserts in hydro bills, 
• website interaction, 
• community meetings and events, and 
• surveys. 

HHI is one of the few electric utilities to operate a full service customer counter with 
daily customer interaction. Customers who want to open a new account, move, pay 
bills, or have concerns or comments can come to our office or contact us by telephone, 
email, and fax. Customers appreciate the opportunity to deal with a local person and 
know that their concerns are treated with urgency and respect. HHI also uses mail 
inserts to provide customers with information about hydro, energy conservation 
including coupons, and demand management. 
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HHI has launched a new user friendly website at the end of 2016.  Relative to the 
previous website it will be easier to read, feature greater emphasis on conservation, 
demand management and how to reduce their energy costs, and provide information 
about HHI, and responds to customers’ questions and concerns. HHI’s customers can 
already access their accounts 24/7 to view energy consumption which is updated 
nightly via smart meters, and check their account balance and payment history. 

HHI completed a Customer Satisfaction Survey in 2014, and an Electrical Safety 
Awareness Survey in 2016. It is completing another on line Customer Satisfaction 
survey but to date the response has been underwhelming such that no valid results 
have been achieved.  

In the 2014 customer satisfaction survey that HHI commissioned  the utility received 
about a 3% response from the community. The survey covered a wide range of issues 
relating to customer satisfactions, service levels, reliability, conservations and bill 
impact. The survey completed in 2014 contained separate questionnaires for French 
and English speaking customers.  

The respondents were residential customers. The results of the survey showed that 
more than 97% of HHI’s customers rated the service they receive from the LDC as 
between good and excellent.  From a reliability perspective, 94% rated HHI’s 
performance as good to excellent. When it comes to communications, 81% believed 
that HHI was between good and excellent in communicating with them. 76% indicated 
that the Hydro bill was a large or a moderate strain on their household budget. 

Hydro One 

HHI is an embedded utility in Hydro One and receives its supply at 44kV from 
Longueuil TS via the 26M24 feeder. Longueuil TS is supplied from Hydro One’s 230kV 
system. HHI receives its other supply at 115kV. The connection point of Hawkesbury 
MTS #1 is via circuit 79M1, which is an extension of circuit H9A from Hawthorne TS.  

HHI distributes electricity to the Town of Hawkesbury at a primary distribution voltage of 
12.4kV. HHI does not host any utilities.  

HHI’s distribution system is fully embedded in the Hydro One Networks Inc. (“Hydro 
One”) distribution system through Hawkesbury MTS and Longueil TS.  

To date there have been no constraints identified by Hydro One regarding any of the 
feeders that service and supply HHI. 

Operations coordination between HHI and Hydro One happens where necessary. 
Hydro One identifies planned outages and switching plans. Hydro One also supplies a 
weekly Ontario Grid Control Centre update to inform customers of significant events 
associated with its transmission and distribution systems. 
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HHI assists applicants from Renewable Energy Generators (REG) in its service territory 
as part of the Condition Impact Assessment process for FIT applicants through Hydro 
One. 

Town of Hawkesbury 

HHI maintains a close relationship with the Town of Hawkesbury and its Department of 
Development and Works Planning. Discussions include planned activities that can 
affect budgets, and scheduling and coordination on a per project basis and during 
construction season. 

The town is mature and stable with respect to growth and development. New residential 
subdivisions are added to the town every few years.  Commercial and Industrial growth 
is minimal. 

Neighboring Utilities 

HHI is embedded in Hydro One.  

(5.2.2b) Integrated Regional Resource Planning 

HHI’s distribution system is fully embedded in the Hydro One Networks Inc. (“Hydro 
One”) distribution system through Hawkesbury MTS and Longueil TS. The IESO notes 
that both stations are part of the regional planning process for Greater Ottawa Region, 
and that HHI was part of the working group for the Outer Ottawa Sub-Region.  

Regional planning for the Outer Ottawa sub-region commenced with the development 
of the Needs Assessment that Hydro One completed on July 28, 2014. The Needs 
Assessment identifies the 115 kV circuit, 79M1 supplying Hawkesbury MTS, as 
approaching its voltage limit, and a load restoration need involving the 230 kV circuit 
D5A supplying Longueil TS. For the voltage issue it is recommended that Hydro One 
and area LDCs, including HHI, continuously monitor and assess the voltage situation 
and install reactive compensation if required. On September 22, 2015, Hydro One also 
completed the Local Planning Report on load restoration for the Outer Ottawa sub-
region. Hydro Hawkesbury Inc. was part of the study team for the Local Planning 
Report. The report concludes that the IESO Ontario Resource and Transmission 
Assessment Criteria for load restoration on the D5A circuit will be met with existing 
procedures, and therefore, no capital investment is required to address this need. The 
report indicates that no further regional coordination necessary as the need identified 
for Outer Ottawa sub-region can be addressed directly by the transmitter and area 
LDCs. 

(5.2.2c) Comment Letter from IESO Regarding REG Investments 

HHI has six micro-FIT and one FIT projects connected. The capacity connected is 
126.5 kW. There are no outstanding applications and there are no new applications at 
this time. 
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HHI has no requirements for REG capacity at this time. HHI’s REG investment plan 
was forwarded to the IESO and the comment letter from the IESO is attached in 
Appendix F of this DS Plan. 

[5.2.3] Performance Measurement for Continuous Improvement 

(Good distributor planning is an essential element of the Board’s performance-based 
rate-setting approaches. The Board understands that distributors often use certain 
qualitative assessments and/or quantitative metrics to monitor the quality of their 
planning process, the efficiency with which their plans are implemented, and/or the 
extent to which their planning objectives are met. The Board expects that this 
information is used to improve continuously a distributor’s asset management and 
capital expenditure planning processes.) 

 

(5.2.3a) Metrics used to Monitor DS Planning Performance 

(Identify and define the methods and measures (metrics) used to monitor distribution 
system planning process performance, providing for each a brief description of its 
purpose, form (e.g. formula if quantitative metric) and motivation (e.g. consumer, 
legislative, regulatory, corporate). These measures and metrics are expected to 
address, but need not be limited to: 

• customer oriented performance (e.g. consumer bill impacts; reliability; power 
quality); 

• cost efficiency and effectiveness with respect to planning quality and DS Plan 
implementation (e.g. physical and financial progress vs. plan; actual vs. 
planned cost of work completed); and 

• asset and/or system operations performance). 

Based on Chapter 5 filing guidelines that indicate that the LDC shall identify and define 
methods and metrics used to monitor distribution system planning, and in conjunction 
with Report of the Board – Performance Measurement for Electricity Distributors a 
Scorecard Approach (EB-2010-0379) dated 5 March 2014, the OEB asks distributors to 
focus on the one measure that they believe most effectively reflects their performance 
in system plan implementation.  

Monitoring system performance provides HHI with the information required to 
appropriately adjust its plans or to identify remedial steps to ensure that distribution 
assets achieve their design life and are capable of serving under peak demand 
conditions. Performance monitoring is geared to achieve desired results on its four 
target performance outcomes: 

• Customer focus, 
• Operational effectiveness, 
• Public policy responsiveness, and 
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• Financial performance. 

The Service Quality Requirements within Section 7 of the DSC indicate a prescribed 
measurement and expected level of performance that defines a baseline for the quality 
of service delivered by electricity distributors. In addition to these and other metrics 
mandated by the OEB, HHI monitors a number of performance measures that may 
assist in the utility’s continuous improvement activities and in satisfying customer 
requests. 

Customer-Oriented Performance 

• Feedback, 
• Service reliability, 
• Bill impacts, 
• Billing accuracy, 
• Power quality, and 
• O&M cost per customer. 

Feedback  

As a utility serving a small community, customer concerns are communicated quite 
easily just by interaction and customer feedback. That said, HHI commissioned and 
participated in an independent customer survey in 2014 as part of its commitment to 
put its customers first. The top two needs identified through customer interaction were: 

1. Price - customers are very concerned about price and increased utility bills. 
Most seniors need more education on the support programs available to assist 
low income households. 

2. Reliability - Customers are pleased at our level of reliability as it is an important 
issue to them. Customers equate safety with reliability as electricity is an 
essential service. 

Bill Impacts 

In the annual budgeting process, HHI takes care to avoid large swings in costs by 
planning gradual changes to capital expenditures which subsequently minimizes the 
impact on customer bills where possible. The key factors used in reviewing proposed 
budget increases include: quality of service improvements to customers, improvements 
in reliability, and changes in revenue requirements year over year. 

HHI rebased its rates through a cost of service application in 2014 (EB-2013-0139).  In 
subsequent years IRM or Annual IR applications were filed resulting in the approval of 
adjustments to rates. The annual distribution rate impacts through the historical period 
are shown in the table below: 
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Class 2014 2015 2016 2017 

Residential -3.48% 2.20% 5.59% 1.30% 

GS < 50 kW -6.43% -1.21% 4.98% -0.05% 

GS > 50 kW -28.36% -28.23% -15.46% 0.55% 

Figure 1: Historical Annual Distribution Rate Adjustment Impacts  
Service Reliability 

Guidance provided by the OEB in the recently published Report of the Board: Electricity 
Distribution System Reliability Measures and Expectations (EB-2014-0189), indicates 
that it would like to use the average or arithmetic mean of the previous five years (or 
historical period) of data to establish performance expectations for the forecast period. 
Specifically, the OEB referred to SAIDI and SAIFI as the two reliability indicators that 
would benefit from using targeted goals. 

HHI uses the CAIDI, SAIDI and SAIFI reliability indexes to monitor system reliability 
performance.   

HHI collects a variety of statistics and analyzes the data to assess system performance 
and to act as inputs to its asset management program and capital prioritization 
processes.  The data is also used as a tool to improve restoration time and 
drive/support policy.  

HHI monitors the reliability performance of its system. While no one wants to have 
power interruptions, HHI’s customers have not raised any special concerns in this area 
of performance.  Power quality is not and has not been an issue raised by the public in 
the HHI service area. HHI will address power quality issues in the service area as they 
arise. 

Efficiency and Cost-Effectiveness 

HHI measures efficiency and cost effectiveness through the progress of projects in the 
current year capital program. Because HHI contracts out most of its capital work it 
monitors the progress through regular project meetings for large projects and due dates 
for smaller projects.  

Asset and/or Systems Operations Performance  

HHI does not have a formal worst performing feeder analysis, but it does monitor the 
number and types of outages on particular feeders to be able to generate and prioritize 
capital projects. 

HHI monitors safety and safety related incidents within the service area. Contact with 
distribution equipment by the general public in addition to employees is tracked. HHI 
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has completed a customer engagement campaign in 2016 to raise the level of 
awareness of electrical safety. 

HHI monitors its compliance with Ontario Regulation 22/04 for design, construction and 
maintenance. Practices are audited by a third party on an annual basis and HHI tracks 
the non-compliances and Needs Improvements comments. 

(5.2.3b) Summary of Performance Trends 

(Provide a summary of performance and performance trends over the historical 
period using the methods and measures (metrics/targets) identified and described 
above. This summary must include historical period data on: 1) all interruptions; 
and 2) all interruptions excluding loss of supply’ for a) the distribution system 
average interruption frequency index; b) system average interruption duration 
index; and c) customer average interruption duration index. Where performance 
assessments indicate marked adverse deviations from trend or targets (including 
any established in a previously filed DS Plan), provide a brief explanation and refer 
to these instances individually when responding to provision ‘c)’ below. 

Service Reliability 

HHI uses the CAIDI, SAIDI and SAIFI reliability indexes to gauge the system reliability 
performance and maintain a tight control over their capital and maintenance spending. 
The Maintenance Program is primarily condition based. The maintenance component 
addresses statutory requirements such as inspection per the DSC, as well as prudent 
“testing” of the plant to help identify end of life conditions for poles. 

 

 
Figure 2: Historical Period - SAIDI Trend 
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Figure 3: Historical Period – SAIFI Trend 

HHI collects and reports outage data using the standard format and codes specified in 
the RRR document. The data is transferred to an Excel spreadsheet for ease of 
producing standard and custom reliability reports. Calculations are made to determine 
the reliability indices SAIDI, SAIFI, and CAIDI. The data are sorted to determine cause 
and affected components.   

Reliability statistics for the historical period are presented as follows: 

 
 2013 2014 2015 2016 
CAIDI 16.63 0.52 2.30 2.30 

SAIDI 1.09 0.13 1.11 1.52 

SAIFI 0.47 0.25 0.48 0.65 

Figure 4: Reliability Statistics for the Historical Period Excluding Loss of Supply 

Outage Causes 

Outages are categorized by cause codes; the number of customers affected and the 
duration of a given outage are collected and reported. As HHI continues with its capital 
replacement and infrastructure renewal programs, the number of outages due to 
equipment and vegetation has been continued to be low. HHI believes that by 
continuing its steady improvements to the system, the reduced outages trend will 
continue. 
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Cause 
Code 0 1 2 3 4 5 6 7 8 9 

 Unknown/
other 

Scheduled 
Outage 

Loss of 
Supply 

Tree 
Contacts Lightning Defective 

Equipment 
Adverse 
Weather 

Adverse 
Environm

ent 

Human 
Element 

Foreign 
Interfer
ence 

2013 0 1,626 19,762 0 70 3,467 8 0 0 954 

2014 0 453 63,244 0 0 253 0 0 0 47 

2015 0 1,473 8,461 3,323 0 46 1,234 30 0 26 

2016 621 61 34,655 0 108 3,987 2,870 58 0 6 

Figure 5: Customer –Hours of Outage by Cause 

The majority of outages in the historical period have been caused by scheduled 
outages, loss of supply, defective equipment or weather. As a result of the new station 
transformer failure in 2013, HHI has placed added importance on having backup 
capability at the municipal station level to ensure a continued reliable supply of 
electricity to its customers. The 2013 Defective Equipment customer hours were mainly 
due to the 44kV station transformer failure. The 2016 Defective Equipment failure was 
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a blown 115 kV fuse at the 115kV station. HHI’s maintenance and inspection program 
has been an effective means of replacing infrastructure at EOL. HHI has no control 
over either weather or loss of supply but has effectively managed its outages through 
the historical period. HHI will continue to diligently maintain, inspect and service its 
equipment so that useful life is maximized. HHI has had Defective Equipment outages 
as a result of porcelain line insulators failing and as a result of porcelain insulated air 
gap type lightning arrestors. HHI is addressing these problems by initiating a 
replacement program which will proceed over several years and at a modest pace. 

Standard Performance Indicators - ESQRs 

Indicator OEB 
Minimum 
Standard 

2012 2013 2014 2015 

Low Voltage 
Connections 

90% 100 100 100 100 

High Voltage 
Connections 

90% 100 

 

100 100 N/A 

Telephone 
Accessibility 

65% 99.9 

 

100 99.9 81.9 

Appointments Met 90% 97.8 

 

97.4 100 100 

Written Response to 
Enquiries 

80% 100 100 100 100 

Emergency Urban 
Response 

80% 100 100 100 N/A 

Emergency Rural 
Response 

80% N/A N/A N/A N/A 

Telephone Call 
Abandon Rate 

10% 0.1 0 0 6.2 

Appointment 
Scheduling 

90% 100 100 100 94.9 

Rescheduling 
Missed 
Appointments 

100% 100 100 N/A N/A 
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Reconnection 
Performance 
Standard 

85% 100 100 100 100 

Figure 5: Standard Performance Indicators 

Standard Performance Indicators – Scorecard 

HHI’s belief in continuous improvement is reflected in all areas of its operations. Similar 
to most utilities in Ontario, HHI must replace aging distribution infrastructure to ensure 
the safe and reliable supply of electricity. In addition to strategic replacement of aging 
assets, HHI continues to focus on core maintenance activities, such as distribution 
station maintenance, and vegetation control, including tree trimming activities, to 
reduce the disruption of electricity distribution to our customers. HHI focuses on short 
and long-term planning to ensure sufficient system capacity is available, and 
contingencies are in place should there be a loss of critical distribution infrastructure. 

   

Performance 
Outcomes 

Performance 
Categories 

Measures 2013 2014 2015 Industry 
Target 

Customer 
Focus 

Service Quality 

New Residential/Small business 
Services Connected On Time 

100% 100% 100% 90% 

Scheduled Appointments met on 
Time 

97.4% 100% 100% 90% 

Telephone Calls Answered on Time 100% 99.90% 99.90% 65% 

Customer 
Satisfaction  

First Contact Resolution 
 

94% 94% 
 

Billing Accuracy   99.90% 99.90% 98% 

Customer Satisfaction Survey 
Results 

 
92% 92% 

 

Figure 6: Scorecard – Customer Focus 

Year over year, HHI has consistently exceeded the OEB targets for customer 
satisfaction and service quality as part of the customer focus section of the scorecard.  
When corporate and asset management objectives are aligned with OEB performance 
outcomes and when HHI involves customers in discussions to understand their 
preferences and concerns, the result is an increased level of satisfaction.  HHI’s 
customer service representatives answer a changing number of phone calls per year 
within the 30-second window prescribed by the OEB.  The overall answer rate is well 
above the industry targets and is indicative of HHI’s dedication to being an organization 
focused on customer service. 

 



 

Distribution System Plan 

Page 27 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

Performance 
Outcomes 

Performance 
Categories 

Measures 
 

2013 2014 2015 
Industry 
Target 

HHI 
Target 

 
 
 
Operational 
Effectiveness 
 
 Continuous 
Improvement in 
productivity and 
cost performance 
is achieved; and 
distributors 
deliver on 
system reliability 
and quality 
objectives 

Safety 

Level of public awareness 
  

78% 
  

Level of compliance with 
O'Reg. 22/04 

C C C 
 

C 

Serious 
electrical 
Incident 
Index 

# of general 
public 

incidents 
0 0 0 0 0 

Rate per 
10,100,1000 
km of line 

0 0 0 0 0 

System 
Reliability 

Average number of Hours 
that power to a customer is 

Interrupted 
1.09 0.13 1.11 

 
0.67 

Average number of times 
power to a customer is 

Interrupted. 
0.47 0.25 0.48 

 
0.5 

Asset 
Management 

Distribution System Plan 
Implementation Progress 

 
46% In Progress 

  

Cost Control 

Efficiency Assessment 1 1 1 
  

Total Cost per Customer $284 $260 $261 
  

Total cost per km of line $23,045 $21,050 $21,120 
  

Figure 7: Scorecard – Operational Effectiveness 

The operational effectiveness portion of the scorecard shows HHI’s continuous 
improvement in productivity and cost performance including reliability and quality 
objectives.  HHI has exceeded the targets in each category in addition to demonstrating 
an exemplary Cost Control Efficiency Assessment. This is attributed to prudent 
management of the system, its asset management process, and method of capital 
project prioritization.  HHI notes that its total cost per customer is the lowest in the 
industry. Going forward HHI will continue to implement productivity and efficiency 
improvements to maintain this record while maintaining the reliability and quality of its 
distribution system. 
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Performance 
Outcomes 

Performance 
Categories 

Measures 2013 2014 2015 
Industry 
Target 

HHI 
Target 

Public Policy 
Responsiveness 
 
Distributors 
deliver on 
obligations 
mandated by the 
government 
(e.g., in 
legislation and in 
regulatory 
requirements 
imposed further 
to Ministerial 
directives to the 
Board). 

Conservation & 
Demand 
Management 

Net Cumulative savings   14.68%  7.92 
GWh 

Connection of 
Renewable 
Generation 

Renewable Generation 
Connection Impact 

Assessments completed on 
time 

N/A N/A N/A   

New Micro-embedded 
Generation Facilities Connected 

on Time 

 100%  90%  

Figure 8: Scorecard – Public Policy Responsiveness 

In response to public policy, HHI has not managed to attain its CDM targets through the 
historical period.  In the historical period HHI has 1 FIT project and 6 Micro-Fit projects. 
All are completed and all are connected to the grid. There are no further projects or 
applications in process at this time. With respect to conservation programs, typically the 
prime candidates for demand savings programs are large industrial and manufacturing 
customers. The HHI region has a shrinking industrial and manufacturing customer 
base, so the opportunities for significant demand savings in HHI are minimal. However, 
HHI is continuing to offer a number of provincial initiatives to further reduce the peak 
demand requirements. 

Performance 
Outcomes 

Performance 
Categories 

Measures 2013 2014 2015 

Financial 
Performance 
 
Financial 
viability is 
maintained 
and savings 
from 
operational 
effectiveness 

Financial 
Ratios 

Liquidity: Current ratio (current 
assets/Current liabilities) 

.97 .95 1.0 

Leverage: Total debt (includes short term 
debt) to Equity ratio 

.43 .39 .35 

profitability : 
Regulatory Return 

on Equity 

Deemed (included 
in rates) 

8.01% 9.36% 9.36% 

Achieved 1% 12.48% 19.72% 
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are 
sustainable 

Figure 9: Scorecard – Financial Performance 

HHI reports on financial ratios to ensure that financial viability of the utility is maintained 
and to demonstrate that savings achieved in the operational effectiveness portion are 
sustainable. The ratios provide a perspective regarding liquidity, the degree of 
leveraging and profitability.    

Cost Effectiveness and Efficiency 

HHI’s historical three-year cost per customer has averaged $269 per customer. 

HHI’s past three-year cost per kilometer of line has averaged $21,738 per km of line. 

HHI’s Efficiency Assessment rating is 1. 

(5.2.3c) Impact on Performance and the DS Plan 

Explain how this information has affected the DS Plan (e.g. objectives; investment 
priorities; expected outcomes) and has been used to continuously improve the 
asset management and capital expenditure planning process. 

Customer Service Feedback 

HHI completed a customer surveys in 2014. Customers are surveyed to solicit high-
level feedback regarding their perception of HHI’s performance and where they think 
HHI could improve service. The survey results indicate that customer satisfaction is 
high; that the cost of power is a concern for many people and that the customers are 
satisfied with HHI’s reliability. HHI does its best to ensure that there is education within 
the community regarding pricing, conservation programs and ways and means to 
reduce power bills. 

Customer-Oriented Performance: Service Reliability 

HHI calculates and monitors reliability statistics for all customers within the service 
area. These statistics are calculated based both on all outages and also for all 
interruptions excluding loss of supply. HHI’s capital project planning and 
implementation will assist in shortening the duration and reducing the frequency of 
outages in the service area. 

Customer-Oriented Performance: Power Quality 

HHI will continue to ensure that ratepayers in the service area are supplied with reliable 
and quality power. 
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Cost Efficiency and Effectiveness – Project Progress 

HHI measures and tracks the progress of projects in the current year capital program. 
Because most capital work is contracted out there is a schedule the contractor is 
working to and regular reviews are carried out to ensure the schedule is being met. 
This is done to ensure successful project completion by year end. 

Asset/Systems Operations Performance: Safety 

HHI monitors safety related incidents. With the majority of its field work contracted out 
HHI has a lower exposure to safety incidents. Never-the-less, HHI insists that its 
contractors abide by current industry safety practices. HHI has conducted surveys and 
programs to raise the public level of electrical safety awareness and will identify further 
requirements in this area as needed. 

Asset/Systems Operations Performance: Reg. 22/04 

HHI monitors and tracks its compliance with Ontario Regulation 22/04 for design, 
construction and maintenance. HHI has a steady track record through the historical 
period and met targets for zero non-compliance during audits and due diligence 
inspections. 
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[5.3]ASSET MANAGEMENT PROCESS 

(5.3.1) Asset Management Process Overview 

(This section provides the Board and stakeholders with a high level overview of the 
information filed on a distributor’s asset management process, including key elements 
of the process that have informed the preparation of the distributor’s capital expenditure 
plan and therefore are referred to in response to requirements for more detailed 
information supporting the overall capital expenditure plan, budget allocations to 
categories of investments, or material projects/activities proposed for recovery in rates.)  

Key elements of the process that drive the composition of HHI’s proposed capital 
investments are highlighted along with HHI’s asset management philosophy. The 
relationship between RRFE outcomes, corporate goals, asset management objectives, 
and the linkage to the selection and prioritization of HHI’s planned capital investments 
is explained. 

The components of the asset management process that HHI has used to prepare its 
capital expenditure plan are identified, including inputs, the data sets, primary process 
steps and outputs.  The information generally used throughout the DS Plan is based on 
available information established between early-2015 to mid-2015, and should be 
considered as current. 

This is the first DS Plan to be filed by HHI, and as such, there are no important changes 
to the asset management process identified from a previously filed DS Plan. 

Looking forward, the next steps planned to improve HHI’s asset management process 
have also been identified in as much detail as is available. 

The HHI asset management plan for 2018-2022 proposes annual investments to 
upgrade or replace aging conductors, insulators, lightning arrestors, and wooden poles. 
Also HHI plans to invest in the improvement of its 44kV supplied station to allow both 
transformers to carry load and switch load between transformers without the need for 
planned outages on the whole station affecting more than 1,000 customers each time.   

(5.3.1a) HHI’s Asset Management Objectives 

(A description of the distributor’s asset management objectives and related corporate 
goals, and the relationships between them; where applicable, show and explain how 
the distributor ranks asset management objectives for the purpose of prioritizing 
investments) 

HHI’s asset management objectives form the high-level philosophy framework for its 
capital program. These objectives help to define the content of the programs and the 
major projects in the capital expenditure plan necessary to sustain HHI’s electrical 
distribution system. The objectives provide guidance to make effective capital 
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investment decisions, which inherently make the best use of, and maximize the value of 
the assets. The objectives identify an initial starting point and are developed, 
enhanced, or adjusted so that they are aligned with HHI’s business environment. The 
qualitative asset management objectives have been integrated into HHI’s Capital 
Investment Process (CIP) to prioritize investments for five years including the bridge 
and test years. 

HHI’s asset management objectives are linked to the corporate vision and mission. 
Asset management objectives describe the specific and measurable outcomes required 
of the asset management system and are used to measure the success of the Asset 
Management Plan.  

HHI’s multi-level commitment to its stakeholders is reflected in these asset 
management objectives: 

• to construct, maintain and operate all assets in a condition safe to staff, 
contractors and the public, 

• to actively manage distribution assets to optimally balance system investments 
and reliability, 

• to align asset investments with customer expectations of cost, reliability and 
service performance, 

• to continually seek out, develop and deliver sustainable cost efficiencies 
relating to asset deployment, operations and maintenance, 

• to manage the pace and magnitude of asset investments over the long term, to 
level customer rate impacts while maintaining corporate financial stability and 
continuing to deliver economically reliable power to customers, 

• to ensure that environmental considerations are taken into account in the 
design and management of the distribution system, 

• to satisfy growth and loading needs by managing capacity and asset utilization, 
and 

• to incorporate and leverage the benefits of new technology as appropriate. 

The goals and objectives are used throughout HHI’s asset management approach and 
are embedded within the asset management policy, strategies, and plan. Key tactical 
initiatives are included to achieve the objectives. The goals and objectives will have 
targets established to determine the measure of success of the asset management 
programs and practices. Conceptually, objectives will most likely revolve around, but 
not be limited to safety, reliability and cost efficiency.  
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The table below shows the linkages between RRFE Outcomes, corporate objectives 
and asset management objectives: 

RRFE Outcomes Corporate 
Objectives 

Asset Management 
Objectives 

AM Objective 
Measure 

AM Objective Target 

Operational 
Effectiveness 

Safety first Construct, maintain and 
operate all assets in a 
safe manner 

1. Lost/non-lost 
time  
2. ESA Non- 
Compliance 

1. WSIB rate class 10 
year benchmarks 
2. Zero (Max 1 N) 

Operational 
Effectiveness 

Reliability in 
electricity 
delivery 

Actively manage 
distribution assets to 
optimally balance 
system investments and 
reliable supply of 
electricity delivery 

1. SAIDI 
 
2. SAIFI 

1. SAIDI within range of 
past 5-year 
performance 
2. SAIFI within range of 
past 5-year 
performance 

Customer Focus Excellence in 
customer 
service 

Align asset investments 
with customer 
expectations of cost, 
reliability and service 
performance 

1. Customer 
Survey 
 
 
 

1. Customer survey 
results => previous year 
for : 
a) Customer Care 
b) Company Image 
c) Mgmt Operations 

Financial 
Performance 

Financial 
integrity 

Manage the pace and 
magnitude of asset 
investments over the 
long term, to level 
customer rate impacts 
while maintaining 
corporate financial 
stability and continuing 
to deliver economically 
reliable power to 
customers 

1. Investment  
spending 
 
 
 
2. Investment 
scheduling 
 

1. OM&A expenditure 
+/- 15% to estimate; 
Capital expenditure +/- 
15% to estimate 
 
2.>80% annual 
projects/ programs 
completed on time 

Public Policy 
Responsiveness 

CDM Ensure that conservation 
programs are 
implemented and 
effective. 

1. Cumulative 
Energy Savings 

1. HHI target of 7.92 
GWh cumulative 

Figure 10: Linkages between Corporate Objectives and RRFE Outcomes 

(5.3.1b) Asset Management Components 

(Information regarding the components (inputs/outputs) of the asset management 
process used to prepare a capital expenditure plan, identify and briefly explain the 
data sets, primary process steps, and information flows used by the distributor to 
identify, select, prioritize and/or pace investments) 

• asset register 
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• asset condition assessment 
• asset capacity utilization/constraint assessment 
• historical period data on customer interruptions caused by equipment failure 
• reliability-based ‘worst performing feeder’ information and analysis 
• reliability risk/consequence of failure analyses) 

Asset Management Process 

In KPMG's March 10, 2009 report to the Board, titled Review of Asset Management 
Practices in the Ontario Electricity Distribution Sector (the “KPMG Report”), KPMG 
referred to a concise definition of asset management to highlight the main elements as: 
a process to optimize performance, costs and risks relevant to service delivery. This 
summary definition was supplemented, by five main processes:  

• inspection, 
• maintenance,  
• capital planning,  
• capital financing, and 
• information management. 

Four to six key practices for each process describe an ideal asset management 
approach, referred to as the "maturity model". 

HHI’s approach to asset planning covers the five key processes identified in the KPMG 
Report and meets the requirements of the OEB. HHI’s review begins with a review of 
system performance and whether that performance meets management objectives.  

The conditions of assets are assessed based on field inspections, life expectancy, fault 
frequency, maintenance costs and customer service impacts. Assets are replaced 
when required to maintain distribution service and system reliability (non-discretionary 
expenditures) or when replacement is determined to be more economic from a 
ratepayer perspective than asset refurbishment and/or ongoing maintenance 
(discretionary sustainment capital).  

HHI uses several sources of data to assess the status of its distribution system assets 
and to assist in determining the capital and operational investments to be made in the 
system. The sources of data feeding into the asset management process include: 

• customer engagement activities, 
• inspection and maintenance programs,  
• system loading vs. capacity, 
• reliability information, 
• internal and external drivers, 
• asset condition assessment, and  
• outage information. 
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There are a number of internal and external drivers which have an impact on and 
contribute to the asset management process. Within most driver categories, there can 
be two distinct needs types: non-discretionary needs requiring HHI to address them, 
and discretionary needs for which HHI has to make a decision—whether or not the 
need must be addressed immediately, at some future time, or not at all. Drivers include: 

• safety, 
• customer considerations, 
• regulatory initiatives,  
• elimination of safety or environmental/health risks,  
• system reliability,  
• municipally-driven projects, 
• infrastructure renewal projects, 
• fleet/tools, and 
• information technology and corporate administration. 

In general, the overall approach used to select the candidate capital projects to be 
considered in any year has been consistent. The criteria considered encompasses:  

• employee, contractor, and public safety,  
• system reliability,  
• service quality,  
• rate impact,  
• operational efficiency,  
• cost effectiveness,  
• environmental effects,  
• project interdependencies  
• regulatory compliance, and 
• stakeholder concerns.  

Although safety and compliance are prerequisites for all projects, the weighting of the 
other criteria can vary depending on the current system requirements and the relative 
impact of each project. While judgment is required when operating under the current or 
the proposed planning approach, the decision-making process has been improved 
through enhanced access to system and asset data. 

Capital spending is driven by capital needs’ identification. Projects are identified as 
potential candidates for the annual budget, and the total projected capital expenditures 
for the year are assessed with regard to: 

• previous spending levels,  
• rate impacts,  
• customer service value,  
• shareholder investment and,  
• the requirement to proceed with non-discretionary projects.  
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The budgeting process involves both a bottom-up and top-down approach. Once 
assessed against the factors, the capital plan and the finance plan is submitted to the 
HHI Board of Directors for discussion and approval. The accompanying finance plan is 
assessed to ensure that the OEB deemed equity structure is maintained and there are 
no adverse impacts on the debt service coverage ratios. The approved capital budget 
sets the spending envelope for the current year.  

HHI’s overall capital budget spend envelope is set during the annual budget review but 
capital spending within the envelope may be adjusted throughout the year to meet 
changing capital requirements on an as-required basis through quarterly reviews.  

These reviews identify any material dollar reallocations, both increases and decreases 
to individual approved capital project budgets while maintaining the overall approved 
capital budget spend envelope. For example, capital funds may be required for a non-
discretionary spend due to storm damage from extreme weather conditions, or a road 
relocation project that had not been previously identified by municipal or county road 
authorities. Any capital project in which detailed engineering design identified a 
difference between the preliminary planning estimate and the detailed engineering 
design would be reviewed. Project interdependencies, resource availability, cost and 
risk assessments, and capital availability could cause reconsideration. Over the last 
four years, HHI’s adapted Capital Investment Process (CIP) has been used to 
effectively manage its assets and capital expenditures. Similar to the process in the 
KPMG report, the current CIP meets HHI’s regulatory, safety, operational and customer 
needs.  

Non-Discretionary vs. Discretionary Capital Projects 

Non-discretionary capital projects are automatically included in the capital budget 
based on their need and include: 

• emergency replacement of failed equipment (system renewal), 
• safety-related projects (system service), 
• new/enhanced customer service connections (system access), 
• plant relocation projects necessitate by road construction (system access), 
• mandated service obligations—regulatory, legal, or road authority (system 

access), and 
• renewable energy projects (system access). 

All other projects not mandated are deemed discretionary. Evaluating the absolute or 
relative importance of these proposed investments in distribution assets can be an 
intricate task. There are often competing requirements for available resources in any 
year. The decision to recommend an individual project in the current year is made by 
senior management based upon consultation with stakeholders, established criteria 
and the best information available at the time. 
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HHI uses a combined needs and risk-based approach to considering discretionary 
capital projects. This evaluation generally takes into account a range of criteria 
including: health and safety concerns, load and customer growth projections, regulatory 
and environmental requirements, system reliability, life expectancy, operational 
efficiency, and optimal lifecycle costs. 

The criteria below, applied to discretionary candidate capital projects, is used to convert 
subjective (qualitative) issues into objective (quantitative) understanding to aid in 
project to project comparisons. 

Public safety considers whether there is any impact on public safety, or, is the project 
very likely to reduce risk of a public injury or damage over the next 10 years. Where the 
risk of public safety is known and the probability of occurrence and degree of harm are 
significant, remedial action is taken and the investment is treated as non-discretionary. 

Worker safety considers whether there is any impact on worker safety, or is the project 
likely to reduce risk of a worker injury. The same approach is used as in the response 
to public safety concern described above. 

Regulatory considers to what extent the project relates to the OEB requirements 
including RRFE objectives, and to what extent the license or business may be affected. 

Environment impairment considers the impact on risk of environmental impairment, 
and whether or not the project would reduce the risk of an environmental incident once 
every 10 years. The degree of harm, probability of occurrence and financial impact of 
deferred remediation are assessed. 

Environment footprint considers the project impact on HHI’s environmental footprint, 
or whether it will reduce the company’s Green House Gasses (losses, emissions, 
wastes, etc.). As a leader in conservation and energy efficiency, HHI must be true to its 
values in this area and as it sets a high standard for its customers to encourage CDM, 
energy efficiency and renewable generation. 

Reliability considers to what extent the project impacts the power system reliability and 
customer service. If it will definitely eliminate a sustained feeder outage, the economic 
benefit can be quantified. If the reliability improvement is more global as with 
redundancy investments, then the benefit is qualitative. 

Power quality considers the project impact on power quality. HHI must deliver a 
specific quality of power (voltage, regulation, etc.); investments required to maintain this 
level of service can range from non-discretionary where the power standard is not 
maintained to discretionary when the quality is acceptable. 

Customer satisfaction considers the project impact on HHI’s ability to maintain or 
improve Electricity Service Quality Requirements (ESQRs). At a certain level, 
investment in this area may be considered non-discretionary when a distributor is 
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ordered to improve its service quality and an asset investment is required. Where the 
distributor is performing at an acceptable ESQR level, increased investment to enhance 
service would normally be considered as discretionary spending. 

Customer perception considers whether the project has a perceived value to the 
public. A project may be perceived as having a negative impact on the public, the 
immediate area or an individual customer. In each case, while customer perception 
must be considered and appropriately managed as part of any project, perception will 
not be the only deciding factor. 

Financial considers whether a project will have a positive impact or return on 
investment. 

End of Life (EOL) considers whether the asset in question has more than 50% 
remaining expected life, or, if it is within two years of expected or predicted useful 
operability. The closer an asset is to its expected obsolescence and/or end of life, the 
higher the need to replace in order to avoid a service disruption or a safety issue. The 
replacement of critical assets that have exceeded their life expectancy could be 
considered as non-discretionary investments in certain situations if there is a safety or 
reliability concern.  

Maintainability considers whether workers will be able to continue to maintain the 
system or the equipment, and whether actions will improve the ease, degree, and 
frequency of maintenance.  Investments that facilitate maintenance, improve employee 
morale and/or lower maintenance costs are classified as discretionary sustainment. 

Operability considers whether workers will be able to continue to operate the system 
or the equipment, and if it will improve the ease and flexibility of system operations. 
Investments that facilitate system operations, improve employee morale and/or lower 
operating costs are classified as discretionary sustainment. 

Asset Management Components  

Asset Register 

HHI’s database for all of its distribution assets is contained in Excel Spreadsheets. The 
asset source data in the spreadsheets feeds the Asset Condition Assessment process. 
Details of each asset is collected and updated accordingly. Asset data was initially 
input from a multitude of sources including, but not limited to: construction as built 
records, legacy records, annual inspection and maintenance program results, trouble 
calls, fault information, etc. As the asset is visited through planned inspections or 
maintenance, the asset data is verified, corrected or updated. The information in the 
spreadsheets, such as location, asset ratings or specifics of the asset, installation date, 
manufacturer or supplier, asset style, last inspection date, last maintenance date, etc., 
in whole will describe the asset. Search and filter functions will allow specific fields to 
identify specific assets based on search criteria.  
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Asset Condition Assessment 

HHI maintains a full schedule of distribution asset inspection and maintenance 
programs operating on a three-year rotation as required by the OEB’s DSC . In-field 
inspection, maintenance, testing, operational data, and action taken is collected and 
recorded by the company and is used to maintain and update the asset source data 
and support HHI’s operating and capital expenditure plans.  

Completion of the inspection and maintenance programs is not only a matter of 
compliance, but results from the inspection and maintenance programs allow a 
continual update of the asset database. The programs mean that assets are visited 
regularly and their condition assessed so any necessary actions are taken as promptly 
as possible in a proactive approach based on what is found, in particular if any safety 
hazard or concern is identified. As with every other Ontario distributor, HHI’s inspection 
and maintenance programs are audited on a yearly basis as required by Ontario 
Regulation 22/04. HHI has achieved compliance in this portion of the audit each year, 
since the regulation came into effect in 2004. 

An asset condition assessment process (ACA) is used which involves the collection 
and interpretation of condition and performance data of key assets, evaluates the 
condition of the asset, detects and quantifies long-term degradation of the asset, 
serves as an aid in prioritizing and allocating sustainment resources in order to be able 
to make informed capital investment decisions. The ACA model receives inputs from a 
variety of sources in the asset management lifecycle. The result of the ACA is an 
optimized lifecycle plan based on asset sustainability.  

HHI has demarcated three inspection zones for its service territory. Each zone contains 
about one-third of the assets of the whole service territory. Each zone is visually 
inspected one every three years. 

In addition to the visual inspections, poles that are within five years of their depreciated 
end of life are inspected and tested. HHI has purchased a new pole testing device 
together with Cooperative Hydro Embrun and this device is used to provide a better 
assessment of the condition of the pole and the need for replacement. Poles that are 
adequate are scheduled for retesting in five years.  

Asset Capacity Utilization/Constraint Assessment 

The design of HHI’s distribution system reflects industry practices and safety standards.  
HHI places a high level of importance on ensuring its distribution system reliability 
meets the expectations of its customers. HHI strives to continually improve its 
processes for collecting, measuring, analyzing and utilizing outage information in order 
to effectively manage distribution system reliability in its service territories.  
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When there has been a failure of an asset, root cause analysis is used to determine the 
cause of the failure and if failure trending exists, targeted plant replacements are made 
to try to mitigate any future failures.  

Outages are monitored by a third party and mostly on a reactive basis. As HHI does not 
have a SCADA system or an OMS system, it relies upon an after-hours phone system 
linked to local first responders within the Town of Hawkesbury to provide outage 
notification. Due to the nature of the service area, HHI is quickly apprised of the 
condition of the distribution system. 

Historical Period Data on Customer Interruptions 

HHI has experienced the following defective equipment outages between 2013 and 
2016: 

Year Customer–Hours 
Cause: Defective 

Equipment 

Explanation 

2013 3,467 July – 3322 customer-hours as a 
result of the failure of the new 43T2 

MS transformer 

2014 253 Various small outages 

2015 46 Various small outages 

2016 3,987 April - 3520 customer-hours due to a 
blown 115kV fuse at the MTS 

supplying 55T1 

Figure 11: Defective Equipment outages 2013 to 2016 

HHI is putting emphasis on its station configuration and backup capability so that it is 
able to supply its customers in the failure of one of its station transformers with a 
minimum of customer interruption time. Since 2013 HHI has two transformers in good 
condition at its 44kV supplied MS. However only one transformer is supplying power to 
customers and the other is on potential only and not connected to the 12.4kV system. 
In 2020 HHI plans to make alterations to this configuration to allow both transformers to 
supply load and to allow either transformer to supply the entire load without customer 
outages being required. Similarly the 115kV sourced MTS is being rebuilt and one new 
larger capacity transformer is being installed with one old transformer being retained for 
back-up. The two stations are out of phase because of the different source voltages, 
namely 115kV and 44kV, therefore each station needs to have its own backup 
capability. Any load transfers between the MS and the MTS needs to be “open before 
close” and will involve a power interruption to some customers. 
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(5.3.2) Overview of Assets Managed 

(Distributors vary in terms of the types of assets managed (e.g. some own high voltage 
equipment; others do not). Detailed characteristics and data on the assets covered by 
the asset management process are to be filed.  

(a description and explanation of the features of the distribution service area e.g. 
urban/rural; temperate/extreme weather; underground/overhead; fast/slow economic 
growth) pertinent for asset management purposes, highlighting where applicable 
expectations for the evolution of these features over the forecast period that have 
affected elements of the DS Plan) 

 

(5.3.2a) Service Area 

The service area that HHI operates in is entirely an urban area with no rural portions. 
The service territory is the Town of Hawkesbury with an area of area of 8.6 square 
kilometers.  

 HHI distributes electricity to nearly five thousand five hundred (5500) customers and 
employs seven individuals.  

The Town of Hawkesbury’s population has decreased by 2.9% to 10,551 from 2006 to 
2011, and has experienced only very small infrastructure growth. 

The climate in the HHI service area is a humid continental climate with four distinct 
seasons, warm summers, cold snowy winters and no dry season. The average annual 
temperature in Hawkesbury is 11C with a range between -18C and 27C. Extreme 
temperatures are possible and the extremes range from -44C to 38C. The average 
annual precipitation is 811mm, with rain in the summer months and snow in the winter 
months. Average monthly precipitation is 68mm. 

(5.3.2b) Description of System Configuration 

(a summary description of the system configuration, including length (km) of 
underground and overhead systems; number and length of circuits by voltage level; 
number and capacity of transformer stations) 

HHI is a utility that is embedded in Hydro One and receives its supply at 44kV from 
Longueuil TS via the 26M24 feeder. Longueuil TS is supplied from Hydro One’s 230kV 
system. It receives its other supply at 115kV. The connection point of Hawkesbury MTS 
#1 is via circuit 79M1, which is an extension of circuit H9A from Hawthorne TS. 

HHI owns and operates one MS supplied at 44kV and one MTS supplied at 115kV. Its 
distribution voltage is 12.4kV. A salient feature of the distribution system is that the 
12.4kV from the MS and from the MTS is not in phase and thus cannot be paralleled. 
This presents challenges for system operation since outages need to be taken to 
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transfer load between the two systems. HHI has taken the design view that to the 
extent possible each system should be self-contained with capacity and flexibility to 
operate without needing to transfer load between the MS and the MTS. This design 
requirement has impacted their capital program and is reflected in their forecast period 
and potentially beyond 2022. 

HHI has two transformers at its MS each rated at 44kV to 12.4kV with a capacity of 
10/13.3/16.7 MVA ONAN/AF/AF. At present one transformer 43T2, supplies a bus 
structure with two overhead egress feeders each protected with 520A oil insulated 
reclosers and with bypass fuses. The other transformer 43T1 is currently on potential 
but not connected to the system. If the 43T1 were connected to the bus structure the 
two transformers would be in parallel. As it is now the 43T1 is on standby in the event 
of 43T2 problems. HHI plans to make improvements to this arrangement in 2020. 

HHI has two transformers at its MTS where by the end of 2017 55T3 will be rated 
115kV to 12.4kV with a capacity of 15/20/25 MVA ONAN/AF/AF and 55T2 will be rated 
115kV to 12.4kV with a capacity of 7.5/10/12.5 MVA ONAN/AF/AF. There are three 
overhead feeders emanating from the MTS, each transformer feeds a transformer bus 
and has a transformer isolating switch. There is also a switch to allow the two 
transformer busses to be interconnected. The T3 transformer bus supplies 55F1 and 
55F2 while the T2 transformer bus supplies 55F3. There is also a spare position for a 
future 55F4. Each feeder is protected by 520A oil insulated reclosers and with bypass 
fuses. 

HHI conducts monthly inspections of each of its substations while maintaining a 
substation maintenance program. This program includes annual transformer oil testing 
at both sites and a routine rotating maintenance shutdown every five years at each 
substation. Shutdown activities include load interrupter switch maintenance, general 
cleaning and inspections, and electrical diagnostic testing such as transformer 
insulation resistance and turns ratio testing. Routine reclosure protection setting 
verification and oil maintenance is also completed. The utility employs a qualified 
contractor to perform this work. 

HHI’s distribution system is made up of approximately 43 km of 3 phase circuits and 25 
km of single phase circuits, and 686 overhead distribution transformers, 85 single 
phase pad-mount transformers and 60 three phase pad mount transformers.  There are 
no significant drivers for expansion and growth in the area. 

(5.3.2c) Description of System Profile and Condition 

(Information in tables and/or figures by asset type where available on the quantity/years 
in service profile and condition of the distributor’s system assets, including the date(s) 
the data was compiled) 

HHI conducts regular line patrols. As part of these periodic visual inspections, the 
patrols look at visible overhead plant including poles, conductor, switches and cutouts 
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as examples. Any anomalies are noted and flagged for more in-depth inspection and 
investigation. All overhead plant is inspected at periodic intervals based on the DSC.  
Typical useful lives can be summarized in the table below: 

 

Description Useful Life 
(yrs.) 

Quantity in 
System 

Strategy 

Poles 50 1400 Risk-based replacement 

Conductor 50 80 Condition-based replacement 

Transformers 40 831 Run to failure 

Reclosers 40 7 Condition-based replacement 

Figure 12: Overhead Asset Strategy 

Poles 

HHI currently has approximately 1400 poles across its service area. Poles regularly 
undergo visual inspection during periodic line patrol inspections. This condition 
assessment is correlated with risk parameters based on the location and use of the 
pole to determine which poles require replacement in a year. Also when the pole is 
within five years of its financial depreciation it is tested to determine its condition. HHI 
has purchased a pole testing device to have more scientific factual data on which to 
base its replacement decision. If a pole test indicates it is in good condition it is retested 
in another five years. 

 
Figure 13: Pole Age Distribution 
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Conductor 

HHI predominately had 3/0 ACSR conductor installed throughout its system. A 2007 
Utility Load Flow and Evaluation Study carried out by Stantec Consulting Ltd. indicated 
that all main feeder conductor should be upgraded to 336 MCM ACSR in order to 
improve system voltage drop, improve load transfer capability and reduce system 
losses. HHI has been addressing this conductor upgrade at a modest but steady pace.  

Transformers, Switches and Protection 

HHI currently has approximately 831 distribution transformers in service. This is in 
addition to four power transformers that form the core of the distribution station network 
in the system. Power transformers are inspected regularly according to the DSC, and 
pole and pad-mount transformers are inspected by line patrol and during condition 
assessments. 

 

 
Figure 14: Overhead Transformer Age Distribution 
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Figure 15: Pad-Mounted Transformer Age Distribution 

Underground Asset Details 

While primarily overhead, HHI has and operates underground plant, primarily in newer 
residential areas. This underground plant typically involves XLPE cable installed in 
direct-buried (DB) or concrete-encased (CE) ducts. Voltage is transformed and 
maintained through the use of pad-mount transformers. 

(5.3.2d) System Asset Utilization 

(An assessment of the degree to which the capacity of existing system assets is utilized 
relative to planning criteria, referencing the distributor’s asset related objectives and 
targets) 

HHI’s system losses are monitored on an annual basis. System design and operations 
is managed such that system losses are maintained within OEB thresholds as defined 
in the OEB Practices Relating to Management of System Losses. HHI ensures that the 
OEB threshold of 5% is not exceeded. The replacement of main feeder 3/0 ACSR with 
336MCM ACSR conductor also reduces the losses. 

(5.3.3) Asset Lifecycle Optimization Policies and Practices 

(An understanding of a distributor’s asset lifecycle optimization policies and practices 
will support the regulatory assessment of system renewal investments and decisions to 
refurbish rather than replace system assets. Information provided should be sufficient 
to show the trade-off between spending on new capital (i.e. replacement) and life-
extending 
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(5.3.3a) Asset Lifecycle Optimization Policies and Practices 

(A description of asset lifecycle optimization policies and practices, including but not 
necessarily limited to: 

• a description of asset replacement and refurbishment policies, including an 
explanation of how (e.g. processes; tools) system renewal program spending is 
optimized, prioritized and scheduled to align with budget envelopes; and how 
the impact of system renewal investments on routine system O&M is assessed; 

• a description of maintenance planning criteria and assumptions; and 
• a description of routine and preventative inspection and maintenance policies, 

practices and programs (can include references to the DSC). 

HHI has practices that reflect practical and prudent business approaches to 
implementing its Vision and Core Values. The following description of the practices 
demonstrates that HHI follows documented steps in the management of its assets, all 
of which aid in the reliable delivery of power to its customers. 

HHI owns all the distribution assets within its service area. HHI is responsible for the 
management of all its distribution assets. 

The asset register for field assets consists of a spreadsheet for each asset type. This 
allows the capture of data that is adequate for HHI to manage its assets. Asset data 
was gathered and input from a multitude of sources including construction as built 
records and legacy records. The system stores the annual inspection and maintenance 
program results including inspection dates, transformer maintenance records, third-
party attachments for poles, etc. As the asset is visited through planned inspections or 
maintenance, the asset data is verified or corrected. The information in the 
spreadsheet, such as location, asset ratings or specifics of the asset, and installation 
date describes the asset. 

The asset register is intended to hold asset attribute information as well as historical 
financial information over each asset’s lifecycle. Currently, the spreadsheet holds 
locational data, attribute data and historical non-financial information (i.e. inspection 
history, tests, etc.). It is the intent of HHI, over time, to continue to populate the 
spreadsheets with additional non-financial and historic financial data as appropriate 
and useful.  

HHI maintains the efficiency and reliability of its distribution system through an active 
inspection, maintenance and asset management program that focuses on customer 
service, employee safety and cost-effective maintenance, refurbishment and 
replacement of assets that can no longer meet acceptable utility standards. 

Maintenance Planning 

In the course of fulfilling its asset management responsibilities, HHI engages in the 
following type of maintenance programs: 
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• Predictive maintenance 

- Inspections address risk management by actively assessing condition of 
plant visually. Inspections are required to meet regulatory requirements, 
and are performed on a rotation—one-third of the system each year. 

- Testing addresses risk management by actively assessing condition of 
plant. It is more detailed and more focused than inspection and typically 
involves the measurement of some aspect of the asset. This is done on an 
interval basis determined by the rate of deterioration of the asset. 

• Preventative maintenance 

- Maintenance activities to extend the trouble-free operation of assets, 
making the   assets economical and reliable, are performed on a cyclical 
basis and usually coincide with the inspection cycle.  

• Condition-based or reactive maintenance  

- Corrective action and follow-up activities are necessary when a plant 
malfunctions or is out of specification. Occasionally, replacement is the 
most cost-effective way to remedy the situation.  

HHI completes inspections as prescribed in the DSC, and in a manner and frequency 
that addresses public safety and cost efficiency. Predefined geographical areas are 
designated for inspection based on a three-year cycle. The individual areas to be 
inspected are marked on a map and are printed for the inspection crews.  

After the inspections are completed, the maps and deficiency reports are returned, 
processed and converted into a form to document follow-up and ensure completion 
within a reasonable time period.  

The information is retained and available for review or verification if needed. 

Predictive Maintenance of Overhead Distribution Assets 

Inspections 

Asset condition is determined using visual inspection. This is driven by the 
requirements of the DSC and ‘Appendix C’ in particular. The entire service area is 
inspected on a three-year cycle. The overhead and underground assets inspection 
areas are identified on maps—one set of maps for a particular inspection year. The 
overhead area uses a street map since the plant is visible when inspecting. The 
underground maps show the type of plant and the location of the plant to aid in the 
inspection. The process identifies what to inspect, how to record deficiencies, 
document what needs to be corrected, and when the inspection is completed. 

There are separate databases containing the information of transformers and switches 
with pertinent device information such as nameplate data and device characteristics, 
and location.  
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There are two distribution stations in the service area and these stations are visually 
inspected on a regular basis by HHI. Detailed technical inspection and maintenance 
activities for the substations are carried out on contract. 

In general, the condition of assets is determined to ensure that: 

• they are safe for the public and for competent knowledgeable staff to work on 
using approved procedures,  

• they are working within specifications, 
• they are within the device current and voltage capabilities, 
• there is no deterioration to impair the ‘normal’ function of the asset, and 
• they are as secure as they were when initially installed properly. 

Assets must meet the requirements of the DSC, Ontario Regulation 22/04 and the 
relevant environmental standards such as the regulations addressing the use, storage 
and handling of PCBs. 

The Minimum Inspection Requirements (Appendix ‘C’ of the OEB’s DSC), details the 
inspection standards and cycles required within the Code. Appendix ‘C’ Table C-1 
defines Patrol inspection and identifies the maximum intervals for the inspection cycle 
patrols, which for most urban facilities including HHI is three years.  

HHI’s supply area is served by a mostly urban distribution system supplying the Town 
of Hawkesbury. Its supply area consists of a single contiguous geographical zone 
which HHI divides into three vegetation management/inspection zones. Systematic and 
routine visual patrols are conducted to comply with the OEB inspection requirements 
(at a minimum). HHI inspects the overhead distribution system in each inspection zone, 
completing approximately one-third of the distribution system each year, as per the 
DSC’s ‘Minimum Inspection Requirements’. The visual inspections of the major 
distribution facilities meet the level of detail for the patrol inspection definition in the 
DSC.  

The visual patrol inspects and assesses the condition of overhead assets, including 
wood poles and their supports and attachments, pole-mount distribution transformers, 
switches and surrounding vegetation. A lengthier description is provided later. 
Historically, the line patrol would only produce a Line Inspection Deficiency Report 
highlighting deficiencies. Today, HHI uses a line inspection record to document the 
completion/date of inspection, the name of the inspector, when a defect is identified 
during the inspection, the equipment, location and condition details are listed. Line 
inspection records are submitted to supervisors for review. Follow-up maintenance is 
prioritized and scheduled, and a line advice notice is issued to a crew to correct 
defects. Data from inspection activities are compiled and used for reporting. 

In addition to fulfilling the requirements of the DSC, the inspections allow for 
deficiencies and the general condition of system components and related peripheral 
equipment and hardware, including vegetation growth, to be realized and documented 
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with sufficient lead time and for subsequent analysis in support of maintenance and 
capital planning activities. 

Poles 

Scheduled visual inspections of HHI poles are conducted on a three-year cycle 
satisfying the inspection requirements of the DSC. The condition-based assessment 
allows HHI to monitor and identify defects such as the integrity of the pole, concerning 
the condition of the pole, supports and attachments including conductor, cross arms, 
guys and guy guards, cable dips, etc. Defects and concerns are identified on the Line 
Inspection Record and detailed further through commentary on the Trouble Report.  

Conductors 

During the annual visual inspections, the conductors are inspected for obvious signs of 
deterioration. Concerns are noted on the inspection sheets and followed up. 

Overhead Distribution Transformers, Switches, Protective Devices and Vegetation 
Growth 

Inspections of pole-mounted transformers, switches and vegetation growth are also 
completed as part of the cyclical visual patrol of the overhead distribution system. 
Deficiencies related to the transformers, switches and excess vegetation are noted on 
the Line Inspection Record and addressed through reactive maintenance programs. 

The condition of overhead system assets is also inspected during preventative 
maintenance activities, mainly as a result of vegetation management. 

Overhead transformers are inspected visually and problems are corrected. The strategy 
for this asset class is to replace based on asset condition. Feeder rebuilds and service 
connections trigger a review of transformer loading and sizing, and units are upgraded 
and/or replaced. 

Overhead switches are inspected as per DSC requirements and are maintained as per 
the manufacturer’s recommendations. 

Overhead fused switches or cutouts are inspected as per DSC requirements and are 
also inspected when they are operated manually or after they operate automatically.  
Damaged cutouts are replaced. 

Preventative Maintenance of Overhead Assets 

Vegetation Management 

Vegetation management, or tree trimming, is a preventative maintenance program 
scheduled on a three-year cycle, in which one of each of the three vegetation 
management zones of the distribution system is completed each year by contractors. 
Patrol inspections occur on a weekly basis and any areas requiring attention are 
documented and scheduled. 
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HHI staff monitors vegetation growth which can vary because of weather conditions 
and by plant species. In an exceptional growing season due to frequent rain, certain 
areas may be vulnerable to tree contacts two to three years from now, requiring earlier 
action. Since some species of plants/trees grow faster than others, HHI uses a shorter 
trimming cycle particularly because trimming would be too severe if left for the regular 
cycle. Vegetation management including tree-trimming can also be scheduled as part 
of preparation for a capital project.  

Staff also responds to requests from the citizens to trim or remove trees in proximity to 
power lines. 

Condition-based Maintenance of Overhead Assets 

Following pole inspections and line inspections 

Trouble reports are completed for poles requiring attention and identified during the 
inspection program. The Trouble Reports are prioritized based on safety and risk for 
follow-up repair; repairs are tracked, documented and signed off when complete as per 
the ESA requirements. 

Following vegetation management 

Vegetation management, while separate from any inspections, does place HHI staff or 
contractors at a specific site on the distribution system. It is prudent to observe and 
report any defects discovered regardless of the reason. All items of concern that are 
observed when performing vegetation management are recorded on Trouble Reports. 
The Trouble Reports are prioritized based on safety and risk for follow-up repair; 
repairs are tracked, documented and signed off when complete as per the ESA 
requirements. 

Predictive Maintenance of Underground Assets 

Underground Inspections 

Similar to the general overhead process of inspection and condition assessment, the 
underground distribution system is also inspected on a three-year cyclical basis to 
assess the condition of underground assets including pad-mount transformers, 
submersible transformers, underground switches, transformer vaults and civil 
structures. The buried assets cannot be totally inspected visually like the overhead 
assets, but care is taken to inspect all assets that can be seen to assess their 
condition. The Line Inspection Record documents the inspection completion, date of 
inspection and the inspector. The equipment, location and condition details of defects 
identified are documented in the Trouble Report. The Line Inspection Record and the 
Trouble Report are reviewed by supervisors. Maintenance is prioritized and scheduled, 
and the Trouble Report is issued to a crew to correct the defect(s). Data from 
inspection activities are compiled and used for reporting. 
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Underground Distribution Transformers 

Inspections of pad-mount transformers occur within the visual patrol of the underground 
distribution system and are therefore inspected on a three-year cycle. Approximately 
one-third of the transformers within HHI’s distribution system are inspected on an 
annual basis. Enclosures are opened to allow a visual check of the condition of the 
plant. The Line Inspection Record is used to document deficiencies such as broken 
bushings, oil leaks or paint chips, and condition of the concrete base—bases with 
cracks or deteriorated are identified for replacement.  

Underground System Switchgear 

Inspections of pad-mounted switches occur as part of the visual patrol of the 
underground distribution system and on a three-year cycle. Approximately one-third of 
the switches within HHI’s distribution system are inspected on an annual basis. 
Inspection includes opening the enclosures so a visual check can be made of the 
condition of the plant. Deficiencies such as broken bushings, oil leaks or paint chips, 
among others, are noted on the Line Inspection Record.  

Underground Cable 

Underground primary cable has not failed in HHI’s system. Cable terminations are 
inspected visually in switching units and in transformers. Unless specific issues are 
identified, they are run to failure. 

Underground secondary cable terminations are visually inspected at the transformer 
when the transformer inspection is carried out. Unless specific issues are identified, 
they are run to failure. 

Condition-based Maintenance of Underground Assets 

HHI uses the inspection form for items that are discovered in visual inspections. The 
inspection form identified defect is classified as needing attention immediately or in a 
less time critical manner. Trouble reports are completed and recorded in the database. 
The work is dispatched to the appropriate crew(s) and the work is completed. Once the 
work is completed appropriate sign-offs are made to ensure the distribution system is 
safe for the public and staff and that the system is restored to proper working order. 
The original inspection forms are filed by year and are available for review if needed. 
The signed off trouble reports are logged in the electronic database and the paper copy 
signed off is retained by year and report number. 

Inspection and Condition Assessment of Distribution Stations 

HHI owns two municipal distribution stations in the Town of Hawkesbury. Regular 
monthly inspections are carried out on the distribution station yard and equipment and 
these are recorded on forms. In addition, regular planned maintenance consisting of oil 
testing is carried out by a specialized contractor on a one-year cycle. Any defects or 
deficiencies discovered are corrected as part of planned maintenance activities. If a 
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major deficiency is discovered as a result of the monthly inspection process, this is 
addressed based on the risk. 

Preventative and Condition-based Maintenance for Distribution Stations 

HHI contracts with a specialized contractor to have the stations maintained on a five-
year cycle and includes a thorough condition review and correction of all deficiencies. 

Any deficiencies reported as a result of the monthly inspections are addressed when 
the report is submitted. Minor repairs such as light bulb replacements are completed as 
part of the inspection. Other aspects relating to the security and the appearance of the 
station, such as the perimeter fence, building access integrity, vegetation within the 
fenced enclosure and any other work, is scheduled based on urgency and crew 
availability. The same urgency classification scheme is used as with overhead or 
underground asset deficiencies. 

(5.3.3b) Lifecycle Risk Management Policies and Practices 

(A description of asset life cycle risk management policies and practices, assessment 
methods and approaches to mitigation, including but not necessarily limited to the 
methods used; types of information inputs and outputs; and how conclusions of risk 
analyses are used to select and prioritize capital expenditures). 

Risk is managed by being aware of the failures that can occur on the power system 
and by being aware of their consequences. The replacement and mitigation of such 
hazards begins in more populated areas and finishes in areas where there are least 
likely to be people. Similarly, pole replacement is scheduled to take place at a steady 
pace beginning with the poles in the worst condition. Capital expenditure selection 
generally is based on the following in priority order: 

• Safety impact on the public and staff, 
• Regulatory requirement or obligation, 
• Reliability impact, 
• outage causes and frequency, 
• restoration capability, and 
• power quality. 

The timing and pace of the work is determined by the following: 

• Capability to complete the work, 
• Financial ability to pay for the work, and 
• Completing the expenditures that provide the greatest benefit. 

Operations 

If a major deficiency is discovered as a result of the monthly inspection process, the 
deficiency is addressed based on safety and risk. 
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The Line Inspection Record documents inspection completion, date of inspection and 
the person completing the inspection. The record can also indicate the equipment, 
location and condition details if a defect is identified. This information is also 
documented on HHI’s Trouble Report; the latter notes the location of the defect and 
allows for the inspector to comment on the condition of the underground asset(s). The 
Line Inspection Record and the Trouble Report are submitted to supervisors for review. 
Follow-up reactive maintenance is prioritized based on safety and risk and scheduled, 
and a Trouble Report issued to a crew to correct the defect(s). Data from inspection 
activities are compiled and used for reporting. Repairs are tracked and when 
completed, signed off as per the ESA requirements. 

The signed-off trouble reports are logged into the electronic database and the paper 
copy signed off is retained by year and report number. 

Items of concern are reviewed and discussed by HHI staff or more formally through 
regular departmental meetings in which maintenance activities are addressed. These 
and other meetings also serve as the general forum for addressing distribution network 
items that may impact system performance and result in additional maintenance or 
capital investments. 

HHI regularly reviews the industry standard reliability performance indices namely 
SAIFI, SAIDI and CAIDI. Outages are reviewed and actions are taken to address the 
causes of outages that have a common root. 

Risk Management and Capital Projects 

The inclusion of performance data in the preparation of the capital budget is the result 
of direct involvement and information about system performance. It takes place as a 
matter of course because of the knowledge and experience of the senior leadership 
team. Feedback from customers is also used when considering projects for the capital 
budget. 

Similarly for maintenance and inspection processes, detailed instructions are revised 
based on experience and history. 
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(5.4) CAPITAL EXPENDITURE PLAN 

(A distributor’s DS Plan details the program of system investment decisions developed on the basis 
of information derived from its asset management and capital expenditure planning process. It is 
critical that investments, whether identified by category or by specific project, be justified in whole 
or in part by reference to specific aspects of that process.) 

As noted above, a DS Plan must include information on prospective investments over a minimum 
five-year forecast period, beginning with the test year (or initial test year if Customer IR filing), as 
well as information on investments – planned and actual – over the five-year period prior to the 
initial year of the forecast period. 

(5.4.1) Summary  

This section elicits key information about a distributor’s capital expenditure plan 
including, by category (see section 5.1.1), significant projects and activities to be 
undertaken and their respective key drivers; the relationship between investments in 
each category and a distributor’s objectives and targets; and the primary factors 
affecting the timing of investment in each category (or of projects within each category, 
if significant). 

The following information should be provided: 

a)  information on the capability of the distributor’s system to connect new load or 
generation customers in sufficient detail to convey the basis for the scope and 
quantum of investments related to this ‘driver’; 

b) total annual capital expenditures over the forecast period, by investment category 
(see section 5.4); 

c)  a brief description of how for each category of investment, the outputs of the 
distributor’s asset management and capital expenditure planning process have 
affected capital expenditures in that category and the allocation of the capital 
budget among categories; 

d)  a list and brief description including total capital cost (table format recommended) of 
material capital expenditure projects/activities, sorted by category;  

e)  information related to a Regional Planning Process or contained in a Regional 
Infrastructure Plan that had a material impact on the distributor’s capital 
expenditure plan, with a brief explanation as to how the information is reflected in 
the plan; 

f)  a brief description of customer engagement activities to obtain information on their 
preferences and how the results of assessing this information are reflected in the 
plan; 
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g)  a brief description of how the distributor expects its system to develop over the next 
five years, including in relation to load and customer growth, smart grid 
development and/or the accommodation of forecasted renewable energy 
generation projects; 

h)  a list and brief description including where applicable total capital cost (table format 
recommended) of projects/activities planned: 

• in response to customer preferences (e.g., data access and visibility; 
participation in distributed generation; load management); 

• to take advantage of technology-based opportunities to improve operational 
efficiency, asset management and the integration of distributed generation and 
complex loads; and 

• to study or demonstrate innovative processes, services, business models, or 
technologies. 

(5.4.1a) Capability to Connect New Load or Generation 

As HHI is embedded in Hydro One, the upstream capacity will depend on the allocation 
that Hydro One provides on the given supply feeders.  

HHI is supplied in part by Longueuil TS a 230kV to 44kV station which is owned and 
operated by Hydro One. The station capacity information which can be found at 
http://www.hydroone.com/Generators/Documents/HONI_LSC.PDF indicates that the 
station is not constrained and as such additional Renewable Energy Generation (REG) 
can be accepted at this time. The remaining supply is from HHI’s MTS connected to the 
115 kV transmission system. This station is also not constrained. 

There are no outstanding active applications for any REG projects at this time. Hence 
HHI has no requirement for REG enabling projects at this time and no system access 
projects for REG are included in the budget forecast. 

(5.4.1b) Forecasted Capital Expenditures 

HHI’s customer base is mature and stable. There is only one very small new 
development anticipated in the service territory and there are not any significant 
changes anticipated to the customer base whether residential, commercial or industrial.  
Consequently there is no real growth driver for capital plant. The system peak load is 
approximately 32,500 kW and the system has served this load. However, because the 
system has two stations that are out of phase, after the 2017 capital work is completed 
HHI is planning to change the bus and transformer connection capability at its 44kV 
supplied MS to provide for the utilization of both transformers in the station and the 
ability to transfer load without the requirement of a planned outage to all the customers 
connected to the MS.  

The current capital expenditures over the forecast period are shown below.   

  

http://www.hydroone.com/Generators/Documents/HONI_LSC.PDF
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 Forecast (planned) 
 2018 2019 2020 2021 2022 

OEB 
CATEGORY $ $ $ $ $ 

System Access $36,800 $86,895 $31,010 $31,510 $31,610 

System 
Renewal $117,780 $131,825 $488,350 $149,205 $139,500 

System Service $10,000 $10,000 $10,000 $10,500 $10,500 

General Plant $11,250 $8,800 $11,900 $11,900 $9,000 

Total $175,830 $237,520 $541,260 $203,115 $190,610 

Figure 16: Forecasted Capital Expenditures by Investment Category 

The following projects are the most financially significant: 

• Pole replacement program 
• 3/0 conductor replacement 
• 44kV station improvements 
• Porcelain Insulator replacements 
• Porcelain Lightning Arrestor Replacement 

These are all system renewal projects. The forecast cost for these projects is shown 
below. 

Forecast period 2018 2019 2020 2021 2022 Total 

Replace Poles $81,500 $87,700 $88,100 $88,100 $90,000 $435,400 

3/0 wire upgrade $10,000 $15,000 $15,000 $15,855 $18,000 $73,855 

44kV Station $0 $0 $340,000 $0 $0 $340,000 

Porcelain Insulator 
replacement 

$17,930 $13,125 $27,750 $27,750 $14,000 $100,555 

L/A replacement $8,350 $16,000 $17,500 $17,500 $17,500 $76,850 

As can be seen from the table the pole replacement project and the 44kV station project exceed 
the materiality threshold. 

 

(5.4.1c) Effect of Planning on Capital Expenditures 

HHI has a developed a prudent capital budgeting process combined with a system of 
capital project prioritization that takes into account customer preferences, business 
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performance and accountability. This system reflects its long-term strategy and 
addresses the need for HHI to remain flexible enough to respond to priority shifts as 
they occur. The capital budget process takes into account the relative priorities of the 
proposed investments including both non-discretionary and discretionary budget items. 

 

Non-Discretionary items include: 

• Load growth and the utility obligation to connect new customers, 
• Projects to accommodate the Town of Hawkesbury, Prescott- Russell County or 

other regional and Ministerial requirements, and 
• Projects or expenditures to satisfy regulatory initiatives, environmental or health 

and safety risks and the company’s conditions of service. 

Discretionary items include: 

• EOL plant renewal projects, and 
• Tools. 

System Access 

The planned annual capital investments during the forecast period for connecting new 
customers and providing system access are in the $30,000 to $40,000 range. This is 
consistent through the forecast period. The exception is 2019 when HHI is making 
provision for Smart Meter replacement.  

There are no projects initiated by other authorities, nor by system expansion 
requirements nor by renewable energy generation. There are only small customer 
service type activities. 

System Renewal 

The main drivers of system renewal projects are the aging infrastructure within the 
service area and the alterations at the 44kV MS. 

All the material projects are in this category: 

• pole replacement program, 
• main feeder conductor upgrade, 
• 44kV station alterations, 
• Porcelain Insulator replacement, and 
• Lightning Arrestor replacement. 

This program resulted from the visual inspection of distribution plant as part of the asset 
management program, the analysis of the age distribution of poles, equipment failures 
and experienced system limitations. 
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System Service 

There is one planned investment in this category, the creation of a loop feed on present 
underground radial feeds. Planned expenditure is about $10,000 per year. 

General Plant  

The total annual investment in this category is between about $9,000 and $12,000. 
There are no material projects in this category. 

 

 

(5.4.1d) Material Capital Investment Projects 

Materiality Threshold 

Based on Section 2.4.5 of the Chapter 2 filing requirements, the materiality threshold is 
set based on the revenue requirement of the utility. For utilities with a revenue 
requirement of less than $10 Million, the materiality threshold is set at $50,000.  
Consequently, HHI will be reporting on all projects, variations or variances that are 
above this limit. The tables in section 5.4.1b above provide a list of material capital 
projects and their costs planned for the forecast period. 

A list of all planned investments for the forecast period can be found in Appendix B with 
a brief description of each project. 

(5.4.1e) Material Impacts of IRRP 

HHI serves the Town of Hawkesbury located in northeastern Ontario on the Ottawa 
River. 

HHI’s distribution system is fully embedded in the Hydro One Networks Inc. (“Hydro 
One”) distribution system through Hawkesbury MTS and Longueuil TS. The IESO notes 
that both stations are part of the regional planning process for Greater Ottawa Region, 
and that HHI was part of the working group for the Outer Ottawa Sub-Region.  

Regional planning for the Outer Ottawa sub-region commenced with the development 
of the Needs Assessment that Hydro One completed on July 28, 2014. The Needs 
Assessment identifies the 115 kV circuit, 79M1 supplying Hawkesbury MTS, as 
approaching its voltage limit, and a load restoration need involving the 230 kV circuit 
D5A supplying Longueuil TS. For the voltage issue it is recommended that Hydro One 
and area LDCs, including HHI, continuously monitor and assess the voltage situation 
and install reactive compensation if required. On September 22, 2015, Hydro One also 
completed the Local Planning Report on load restoration for the Outer Ottawa sub-
region. Hydro Hawkesbury Inc. was part of the study team for the Local Planning 
Report. The report concludes that the IESO Ontario Resource and Transmission 
Assessment Criteria for load restoration on the D5A circuit will be met with existing 
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procedures, and therefore, no capital investment is required to address this need. The 
report indicates that no further regional coordination necessary as the need identified 
for Outer Ottawa sub-region can be addressed directly by the transmitter and area 
LDCs. 

(5.4.1f) Customer Engagement Activities 

HHI engages its customers in various forms and assesses the effectiveness of these 
activities. Historically, customer interaction has identified the preference of low-cost 
hydro rates as an important feature to customers. Survey results indicate satisfaction 
with current service and reliability performance levels. That is an indication that plan 
efforts to maintain historical levels are reasonable. Concern about rates supports the 
need to consider rate mitigation efforts while managing risk. Survey results are implicitly 
considered in the development of the asset management strategy, objectives and 
plans. 

HHI regularly engages with its customers on its website and distributes information on 
its plans directly and as well information is distributed through Town Council reporting. 

HHI has been trying to conduct a customer survey in 2016 and is currently soliciting 
customer input but it has not been successful in achieving a sufficient volume of 
feedback to produce results that can be considered valid representations of the 
customers’ opinion. 

(5.4.1g) System Development 

In developing its five-year forecast, HHI must balance the requirements of non-
discretionary obligations with discretionary projects that have been evaluated and 
prioritized. The current level of investment on system renewal has maintained the 
reliability of the distribution system. 

(5.4.1h) Capital Costs – Customer Driven Projects 

HHI, in direct response to customer requests has implemented a number of features on 
its website.  Customers had requested access to their usage and billing data and in 
response, HHI provided customers, once registered, to log into the system and view 
their usage and billing data.  HHI further combined this access with bill explanations to 
ensure that customers had an understanding of the different parts of their electricity bill. 

In addition to providing online access to information, HHI has also made information 
and resources related to conservation programs accessible by customers through their 
website.  This includes links to the IESO, OEB and CDM reports for those customers 
who wish a deeper understanding of the programs implemented by HHI. 

(5.4.1i) Capital Costs – Technology-based Opportunities 

There are no capital projects that are technology based.   
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(5.4.2) Capital Expenditure Planning Process Overview  

(The information a distributor should provide includes, but need not be restricted to: 

a)  a description of the distributor’s capital expenditure planning objectives, planning 
criteria and assumptions used, explaining relationships with asset management 
objectives, and including where applicable its outlook and objectives for 
accommodating the connection of renewable generation facilities; 

b)  if not otherwise specified in (a), the distributor’s policy on and procedure whereby 
non-distribution system alternatives to relieving system capacity or operational 
constraints are considered, including the role of Regional Planning Processes in 
identifying and assessing alternatives; 

c) a description of the process(es), tools and methods (including where relevant 
linkages to the distributor’s asset management process) used to identify, select, 
prioritise and pace the execution of projects in each investment category (e.g. 
analysis of impact of planned capital expenditures on customer bills); 

d)  if not otherwise included in c) above, details of the mechanisms used by the 
distributor to engage customers for the purpose of identifying their needs, priorities 
and preferences (e.g. surveys, system data analytics, and analyses – by rate class 
– of customer feedback, inquiries, and complaints); the stages of the planning 
process at which this information is used; and the aspects of the DS Plan that have 
been particularly affected by consideration of this information; and 

e) if different from that described above, the method and criteria used to prioritise 
REG investments in accordance with the planned development of the system, 
including the impact if any of the distributor’s plans to connect distributor-owned 
renewable generation project(s).) 

With its corporate emphasis on business performance and accountability, HHI has 
developed a prudent capital budget process and system of prioritization. This system 
reflects its long-term investment strategy, recognizes shorter term requirements, and is 
capable of addressing the ongoing need for HHI to respond to external and internal 
priority changes. It respects the priorities of a wide range of stakeholders, HHI’s 
corporate strategies and regulatory requirements. 

(5.4.2a) Capital Objectives – Criteria and Assumptions 

The following high-level inputs are investigated and evaluated in detail and collectively 
contribute to a final capital investment budget: 

• Regulatory initiatives e.g., Smart meters and the Green Energy and Green 
Economy Act, 

• Elimination of safety or environmental/health risks, 
• System reliability,  
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• Municipally-driven projects, 
• Infrastructure renewal projects, 
• Tools, and 
• Information technology and corporate administration. 

These drivers align with corporate goals which are aligned with the RRFE outcomes. 

New Load Growth and Development Projects 

HHI connects between 0 – 25 new customers per year. HHI anticipates that this rate 
will continue through the forecast period and has budgeted for this in its capital plan 
under System Access projects. HHI does not consider load growth to be a significant 
driver of capital projects and spending. 

Municipally-driven Projects 

HHI works closely with the Town of Hawkesbury Department of Development, Works 
and Planning to ensure that municipally-driven and HHI-driven projects are coordinated 
and executed safely and efficiently. 

System Reliability  

With pockets of aging infrastructure and areas of mixed use adjacent to residential 
areas, HHI looks to design resilience into its distribution system which, in turn results in 
reliability for the customer. Through infrastructure renewal and system service projects, 
HHI expects to see a steady evolution of its measures of system reliability. In areas that 
experience sustained or frequent outages, HHI targets these sections for improvement 
and has allocated funding for projects within the overall budget envelope for forecast 
years. 

MS Enhancement 

HHI is planning to upgrade the bus and transformer connection capability at its MS in 
2020.  The existing bus structure dates back to the 1960’s and was designed with only 
one transformer in place. Currently there are two transformers with one connected and 
the other on potential only for back-up. To connect the second transformer an outage to 
about 1200 customers is required to install the connections between the transformer on 
potential and the bus structure.  This investment will result in better overall substation 
utilization and eliminate the need for planned outages to all the customers supplied by 
the MS to transfer load to the standby transformer. 

Pole Replacement Program 

HHI has had a pole replacement program in place for a number of years.  Following a 
condition assessment and inspection performed at the beginning of 2017, HHI has 
prioritized and effectively focused its efforts on the poles in worst condition. HHI has 
formally instituted a replacement program allocating a significant portion of its system 
renewal budget to the replacement of poles in poor condition before they cause an 
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outage. HHI has planned for the replacement of about 15 to 20 poles/year each year 
for the entire forecast period. 

Elimination of Environmental/Health or Safety Risks  

HHI adheres to its strict safety code thereby preventing incidents and near misses.  
These actions cannot always remove the risks inherent on the system or due to the 
nature of the work. Any system state requiring the mitigation of a safety risk would be 
immediately moved to the forefront of implementation, and the projects within the 
capital spending envelope would be adjusted to account for this expenditure. 

Information Technology and Services  

HHI does not have a GIS system and there are no plans for implementing SCADA, and 
no plans for distribution automation. 

Renewable Generation 

HHI continues to perform connection impact assessments for FIT applicants in addition 
to connecting customers with approved FIT contracts when applications are made and 
approved. These projects are captured under the system access portion of the capital 
program. HHI does not anticipate any new FIT or Micro FIT connections over the 
forecast period. 

Impact on Customer Bills 

HHI has a modest capital plan that has a relatively small impact on customers’ power 
bills. HHI is sensitive to impacts and attempts to only do what is necessary and to 
smooth the capital expenditures. 

(5.4.2b) Non-Distribution System Alternatives 

HHI does not have any specific policy or procedure related to utilizing non-distribution 
system alternatives for system capacity or operational constraint relief. HHI’s activities 
in this area are delivered through the HHI 2015-2020 CDM programs in accordance 
with the CDM requirement included in HHI’s license as issued by the OEB. HHI’s total 
2015 – 2020 CDM target is 7,920 MWh. In year one of this period 1,162.44 MWh has 
been achieved. 

HHI’s 2015-2020 CDM programs are consistent with OEB policy and the OEB’s 2015 
CDM Guidelines of putting conservation first into distribution planning. HHI’s CDM 
programs are designed to reduce electricity consumption and draw from the grid 
upstream of the customer. HHI’s CDM program consists of IESO-funded programs. 

(5.4.2c) Prioritization and Pacing of Investments 

Non-discretionary projects are automatically selected and prioritized based on 
externally driven schedules and needs. System Access projects fall into this category 
and may involve multi-year investments to meet customer or developer requirements. A 
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system of project prioritization is applied that takes into account growth rates, safety, 
reliability and performance, condition and age, and other drivers internal or external to 
HHI. Other projects are selected and prioritized based on value and risk assessments 
for each project. System renewal projects are prioritized based on the selection criteria 
identified through the asset management system. System service and general plant 
projects are prioritized based on safety, reliability, customer preferences and internal 
optimization. In determining reliability priorities, HHI considers the following 
characteristics of its distribution system: 

• Overhead lines take hours to repair while underground cables may take days, 
and  

• The current arrangement at the 44kV MS requires the interruption of power to 
about 1200 customers or about 1/5 of its total number of customers to transfer 
load to the transformer on potential. 

Project pace for System Access projects is generally determined by external schedules 
and needs. Although System Renewal, System Service and General Plant projects 
tend to be lumpy in nature and most are paced to begin and be completed within a 
particular budget year, HHI takes efforts to smoothen the effect on the budget within a 
given fiscal year. These three investment types are paced with regard to available 
resources and managing the program cost impacts on the customer’s bill. 

(5.4.2d) Customer Engagement 

HHI regularly seeks customer feedback to help shape the direction and development of 
community investment and outreach as well as preferred methods of communication. It 
is important to connect with customers to ensure that their expectations are being met 
and to receive suggestions on how HHI can improve their overall customer experience.  

HHI completed a customer survey in 2014 and again in 22016/2017.  

HHI is one of the few electric utilities to still operate a full-service customer counter with 
daily customer interaction. Customers who want to start a new account or move, pay 
bills, or have concerns or comments can come to the office and our Customer Service 
Reps will handle their problem or bring the problem to the attention of management for 
resolution. This face to face communication is much more informative than a survey 
and customers really appreciate the opportunity to deal with someone locally and know 
that their concerns are treated with urgency and respect. 

HHI is also created a new user-friendly website for customer service interaction that is 
easier to read, use, and it contains all the relevant information a consumer would 
require. HHI also recently completed an Electrical Safety Awareness survey which 
confirmed HHI’s customers are well educated on the hazards associated with the 
electrical system. 
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HHI participated in the Electrical Safety Authority Public Awareness Survey in 2016. 
HHI achieved a Public Safety Awareness Score of 78%. This score is in line with other 
Ontario LDCs that participated in the survey and reflects the general electrical 
awareness among ratepayers in the service area  

“Putting the Consumer First” was part of the title of the Report of the Ontario 
Distribution Sector Review Panel. Its findings and recommendations add an additional 
level of challenges and opportunities. While the Report challenges the structural nature 
and efficiency of LDCs in Ontario, the “customer” remains focused on their own needs 
and expectations. The customer is primarily concerned about their overall costs for their 
electricity rather than the costs of the individual components of producing, transmitting, 
distributing and regulating electricity. 

This feedback was subsequently reflected in the current capital expenditure plan. 

(5.4.2e) Prioritization of REG Investments 

HHI does not anticipate the need for additional renewable enabling investments in the 
distribution system through the forecast period. 

(5.4.3) System Capability Assessment for Renewable Energy Generation  

(This section provides information on the capability of a distributor’s distribution system 
to accommodate REG, including a summary of the distributor’s load and renewable 
energy generation connection forecast by feeder/substation (where applicable); and 
information identifying specific network locations where constraints are expected to 
emerge due to forecast changes in load and/or connected renewable generation 
capacity. 

In relation to renewable or other distributed energy generation connections, the 
information that must be considered by a distributor and documented in an application 
(where applicable) includes: 

a)  applications from renewable generators over 10kW for connection in the 
distributor’s service area; 

b)  the number and the capacity (in MW) of renewable generation connections 
anticipated over the forecast period based on existing connection applications, 
information available from the OPA and any other information the distributor has 
about the potential for renewable generation in its service area (where a distributor 
has a large service area, or two or more non-contiguous regions included in its 
service area, a regional breakdown should be provided); 

c)  the capacity (MW) of the distributor’s distribution system to connect renewable 
energy generation located within the distributor’s service area; 



 

Distribution System Plan 

Page 65 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

d)  constraints related to the connection of renewable generation, either within the 
distributor’s system or upstream system (host distributor and/or transmitter); and 

e)  constraints for an embedded distributor that may result from the connections.) 

(5.4.3a) Applications for Renewable Generation Connection 

As of January 31, 2017, HHI has connected 126.5 kW of renewable generation to its 
distribution system including: 

• MicroFIT PV Solar: six projects  
• Small FIT Solar: one project 

There are currently no projects in process nor are there new applications. 

(5.4.3b) Renewable Generation Connection Forecast 

HHI is not expecting any new FIT or Micro-FIT applications or projects in the forecast 
period.  

(5.4.3c) Capacity to Connect REG 

Since there currently are no projects or applications for REG connections, no good 
assessment of capacity to connect is possible. Available capacity is relevant when the 
size of the REG source is known. Capacity currently exists at the 44kV supply as well 
as the 115kV supply. 

Summary of Forecast Expenditures/Planned Development 

To date there have been no constraints to renewable generation connection identified 
in the system and hence no planned investment for capacity increases. 

(5.4.4) Capital Expenditure Summary  

The Capital Expenditure Summary provides a snapshot of HHI’s capital expenditures 
over the ten year DS Plan window. For summary purposes, the entire costs of 
individual projects have been allocated to one of the four OEB investment categories 
on the basis of the primary driver for the investment. All historical expenditures up to 
2016, in the bridge year (2017), and proposed for the 2018 to 2022 Capital Expenditure 
Plan are categorized as follows: 

• System Access, 
• System Renewal, 
• System Service, and 
• General Plant. 

All proposed expenditures in 2018 to 2022 are listed in Appendix B together with 
project descriptions. The historical expenditures 2013 to 2017 are listed in Appendix A 
together with project descriptions. The Capital Investment Plans for both the historical 
as well as the forecast period are categorized using the OEB classification. 
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The categorization is derived from the capital expenditure planning process that 
prioritizes items based on whether they are discretionary or non-discretionary. These, 
in turn, were developed from HHI’s annual performance reporting, asset management 
strategy and the regional planning process. HHI’s systems planning for new load and 
forecasts for renewable generation are captured within this DS Plan.  

As previously indicated, HHI does not anticipate major expenditures to accommodate 
renewable energy generation projects.  

Figure 31 includes the historical 2012 to 2015 expenditures, as well as the current year 
(2016), the test year (2017), as well as the forecast expenditures from 2018 to 2021.  
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 Historical (actual) Forecast (planned) 
 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 

 Actual Actual Actual Actual Projected 
Y/E Test Test+1 Test+2 Test+3 Test+4 

CATEGORY $ $ $ $ $ $ $ $ $ $ 

System 
Access $5,060 -$43,596 -$160 $39,670 $51,669 $36,800 $86,895 $31,010 $31,510 $31,610 

System 
Renewal $111,028 $98,281 $449,412 $247,921 $3,619,584 $117,780 $131,825 $488,350 $149,205 $139,500 

System 
Service $841,977 $0 $0 $0 $0 $10,000 $10,000 $10,000 $10,500 $10,500 

General 
Plant $74,259 $29,031 $13,067 $64,758 $41,100 $11,250 $8,800 $11,900 $11,900 $9,000 

Total $1,032,324 $83,716 $462,319 $356,348 $3,712,353 $175,830 $237,520 $541,260 $203,115 $190,610 

Capital 
Contribution 

  $93,493 $17,741       

Net Capital $1,032,324 $83,716 $368,826 $334,608 $3,712,353 $175,830 $237,520 $541,260 $203,115 $190,610 

System O&M $302,571 $232,855 $235,940 $236,871 $296,376 $300,107 $295,674 $322,178 $329,586 $374,253 

Figure 17: Capital Expenditure Summary 
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(5.4.5) Justifying Capital Expenditures  

The capital expenditures of HHI are modest and consequently there are few distinct 
projects to be reported on. Budgeting is typically done using the financial account 
structure, but reported using the OEB investment categories. There are only a few 
projects that exceed the materiality threshold in the forecast period.   

(5.4.5a) Overall Plan  

(To support the overall quantum of investments included in a DS Plan by category, a 
distributor should include information on: 

• comparative expenditures by category over the historical period; 
• the forecast impact of system investment on system O&M costs, including on 

the direction and timing of expected impacts; 
• the ‘drivers’ of investments by category (referencing information provided in 

response to sections 5.3 and 5.4), including historical trend and expected 
evolution of each driver over the forecast period (e.g. information on the 
distributor’s asset-related performance and performance targets relevant for 
each category, referencing information provided in section 5.2.3); 

• information related to the distributor’s system capability assessment (see 
section 5.4.3)) 

The comparative expenditures by investment category through the entire DS Plan 
period made by HHI are shown in the figure 31 above. Historical plan data has not 
been provided since a DS Plan has not been previously filed with the OEB. 

System Access 

System Access investments are projects required in order for HHI to meet its 
obligations under the DSC and whose timetables are driven by others. HHI is obligated 
to connect new load and new renewable generation. The scheduling of investment 
needs is usually coordinated to meet the needs of third parties. HHI is also required to 
respond to the road authorities by obligations under the Public Service Works on 
Highways Act. The Act prescribes a formula for the apportionment of costs that allows 
for the road authority to contribute 50% of the “cost of labour and labour saving 
devices” towards the relocation costs. HHI also needs to ensure energy metering 
accuracy. Smart Meters have a fixed number of years for which they are certified. 
Replacement or recertification of Smart Meters is a legislated requirement and the 
investment is recorded in this category. 

Historical project information and project descriptions are in Appendix A while forecast 
project information and descriptions are in Appendix B.  
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System Renewal 

System renewal is a mix of projects related to assets nearing end of life and projects to 
replace equipment that has reached end of life (emergency replacement). The former 
group of projects are identified and prioritized in the Asset Management system. 

Historical project information and project descriptions are in Appendix A while forecast 
project information and descriptions are in Appendix B. 

System Service 

System Service investments are required to provide for continued service reliability and 
to meet operational objectives. HHI is investing in converting underground radial feeds 
into looped feeds. This is being done on a moderate pace at a cost of about $10,000 
per year until completed. 

Historical project information and project descriptions are in Appendix A while forecast 
project information and descriptions are in Appendix B. 

General Plant 

General Plant investments are not part of its distribution system (e.g. fleet, tools, land, 
etc.). These projects provide system support and improve operational efficiencies. 

There are no material investments in the General Plant category.  

Historical project information and project descriptions are in Appendix A while forecast 
project information and descriptions are in Appendix B. 

Impact of System Investment on O&M 

System investments will result in: 

• the addition of incremental plant, 
• the relocation/replacement of existing plant, 
• the replacement of end of life plant with new plant, and  
• new/replacement system support expenditures.  

In general, incremental plant additions will be integrated into the asset management 
system and will require incremental resources for ongoing O&M purposes. This is 
expected to put upward pressure on O&M costs. However the replacement of end of 
life plant will tend to reduce trouble calls as a result of failures.  

Forecast O&M costs for the 2018 – 2022 periods are: 

Figure 18: Forecasted O&M Costs 

2018 2019 2020 2021 2022 
$300,107 $295,674 $322,178 $329,586 $374,253 
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Replacement of existing plant normally results in an asset being replaced with a similar 
one, so there would be little or no change to resources for ongoing O&M purposes (i.e. 
inspections still need to be carried out on a periodic basis as required per the DSC). 
There may be some slight life advantages when a working older piece of equipment is 
replaced with a newer one that would impact on O&M repair related charges. Overall, 
the plan system investments in this category are expected to put neutral pressure on 
O&M costs. 

Replacement of end of life plant with new plant will still require the allocation of 
resources for ongoing O&M purposes.  

Repair would be the most significant O&M activity impacted by new plant. Certain 
assets, such as poles, offer few opportunities for repair-related activities and generally 
require replacement when deemed at end of normal life or critically damaged. Other 
assets such as direct buried cable offer opportunities for repair-related activities (e.g. 
splices) up to a point where further repairs are not warranted due to end of life 
conditions.  

In a few areas, cable faults will not be repaired due to cable end of life. When faulted, 
the faulted cable section will be replaced, normally a section between two distribution 
transformers. For planned cable replacement in a subdivision, new primary cable 
installed in duct replaces direct buried primary cable and is expected to provide higher 
reliability and life. This will shift response activity for a cable failure from repair (O&M) to 
replacement (Capital).  

If assets approaching end of life are replaced at a rate that maintains equipment class 
average condition then one would expect little or no change to O&M costs under no 
growth scenarios but would still see upward O&M cost pressure on positive growth 
scenarios (more cumulative assets to maintain each year).  

Replacement rates that improve equipment class average condition could result in 
lowering certain maintenance activities costs (e.g. pole testing, reactive repairs, etc.). 
Overall, this is expected to put downward pressure on O&M repair related costs.  

In summary, the system investments will result in some upward growth-related and 
support-related O&M pressures, and downward repair related O&M pressures. Overall, 
the system investments are not expected to have a significant impact on total O&M 
costs in the forecast period.  

Investment Drivers 

The following high-level inputs are investigated and evaluated in detail and collectively 
contribute to a final capital investment budget: 

• regulatory initiatives e.g., Smart meters and the Green Energy and Green 
Economy Act, 

• elimination of environmental/health or safety risks,  
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• system reliability,  
• infrastructure renewal projects, 
• fleet/tools, and 
• information technology and corporate administration.  

Their input result in three main drivers of HHI’s capital investments. These drivers align 
with corporate goals which are aligned with the RRFE Outcomes: 

1. Obligation to connect a customer in accordance with Section 28 of the 
Electricity Act, 1998, Section 7 of HHI’s Electricity Distribution License and the 
DSC.  

2. System implementation activity to ensure maintenance of system reliability. 
3. Planned system renewal spending to proactively replace plant at end of life in 

order to meet HHI’s commitment to maintain a safe and reliable supply of 
electricity to its customers. 
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The specific investments drivers for each category are described below: 

System Access  

Customer service requests: continued development of the Town of Hawkesbury 
requiring new customer connections (site redevelopment; subdivisions). The historical 
trend has seen decreasing investments due to economic conditions. Forecasts assume 
decreasing investment needs due to market saturation. 

System Renewal 

There are four main drivers of System Renewal Projects: 

• Failure risk: multiyear planned pole replacement programs that address assets 
in “very poor” and “poor” condition. The historical trend has seen increasing 
investments due to aging infrastructure. Forecast investments will remain at 
relatively high levels as equipment replacements and feeder rebuilds are 
completed.  

• High-Performance risks: overhead line rebuilds. Historical investments have 
been a combination of line sections that require complete rebuild (poles, 
conductors, insulators, etc.) and dispersed pole replacement work. Forecast 
investments will target specific sections of line requiring complete rebuild.  

• System flexibility at the MS level. Achieve a configuration that meets the load 
transfer requirement without causing a large number of customer interruptions. 

• Emergency needs: emergency reactive replacement of distribution system 
assets (poles, transformers, switches, switchgear, cable, conductor, insulators, 
guys, anchors, etc.) due to unanticipated failure, storms, motor vehicle 
accidents, vandalism, etc.  

System renewal spending will continue to focus on planned proactive pole and main 
feeder conductor replacement programs at increased levels to that seen in the 
historical period. Specific high-performance risk areas will be prioritized during the 
2018- 2022 period at levels similar to that in the historical period. 

System Service 

System constraints: new system investments, line extensions and feeder 
interconnections to accommodate grid load growth. These investments have been very 
small. Converting underground radial feeds to looped underground feeds is the only 
project. 

System service spending will continue to focus on maintaining operational performance 
and capacity. 
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General Plant 

These have been minor and will continue to be minor particularly as HHI plans to 
contract out all its plant maintenance and repair work with the retirement of its line and 
meter staff in 2018. 

System Capability Assessment   

There are no new REG connections anticipated in the forecast period therefore there is 
no work required for connections or capacity shortfall on the system that needs to be 
addressed. 

(5.4.5b) Material Investments and Justification 

Material project justifications can be found in Appendix C and E. 

Generally the justifications cover the forecast period projects. However in the case of 
the investments in the 44kV MS and the 115kV MTS the justifications provide historical 
information from 2013 to the present as well as forecast investments to provide a more 
comprehensive understanding of these projects. 
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Intentionally blank 
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APPENDIX A 

Historical Capital Projects 2013 to 2017 
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CAPITAL 2013 
Category  Actual Project 

total 
Category 
total 

 All amounts are in $    
System Access         

  New Customers Connections $960     
  Smart Meters $4,100     
  Total System Access     $5,060 
     

System Renewal         

  

Replace Poles, Fixtures as per Asset 
Management Plan $85,061     

  
Replace 3/0 primary with New 336 
MCM  $5,920     

  

Transformer inventory capitalized. 2-3 
phase pad mounted transformers and 
one pole mounted transformer.  

$20,047     

  Total System Renewal     $111,028 
     
System Service         
  Addition new 44 kV transformer $841,977     
  Total System Service     $841,977 
     
General Plant     

 Computer Hardware $2,961     

  Software for different applications $24,254     

  Line crew equipment $1,584     
  Building $38,205     

  Office furniture  $5,599     

  Power tools lineman equipment $1,655     
 Total  General Plant     $74,258 
     
  2013 Capital Total     $1,032,324 
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2013 PROJECT DESCRIPTIONS 
 

System Access 

New Customer Connections     $960 

Cost of connecting new customers to the power grid. 

Smart Meters       $4,100 

Meters required for new customer connections as well as replacements for defective meters. 

System Renewal 

Pole replacement      $85,061 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Replace 3/0 primary wire with 336 MCM AL   $ 5,920 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project to be completed in 2020. 

Transformer Inventory capitalization   $20,047 

This project capitalizes the purchase of 2 pad mount transformers and one pole mount transformer 
for inventory. 

System Service 

New 44 kV transformer     $841,977 

This is the purchase of a new 44kV to 12.4kV transformer and the site preparation. This was 
approved in EB 2011-0173 at $712,909. The additional $129,068 was incurred due to site 
conditions. The soil was very wet and marshy. When the crew tried to install a switch close to the 
structure there was significant ground shifting and a soil engineer was called in. Measures and 
procedures were put in place to provide drainage while construction was carried out. This caused 
extra work and a two-week delay in completion. Additional information can be found in Appendix C 
which details the history of the station and provides justifications for the actions taken. 

General Plant 

Computer Hardware      $2,961 

Replace workstation. 



 

Distribution System Plan 

Page 78 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

Software Upgrades for various applications   24,254 

Applications upgraded or annual fee for licensing: Accpac, Hansen, Erth Holdings, CUPR, D&A 
Business, web presentment for customer interaction, Asset Management software to support OEB 
requirement on asset management plan. 

Line Crew Equipment      $1,584 

Miscellaneous hand tools for the line crew. 

Building       $38,205 

The building was 21 years old. There was an insect infestation in a curtain wall due to water 
infiltration each time it rained. The cost of correction was $11,941. Carpets were replaced in the 
common area and two offices ($13,891), 2 out of 5 furnaces needed to be replaced in the office 
area on the bottom floor (7,924) and a roof inspection required the replacement of existing caulking 
and deteriorating Butyl tape ($4450) 

Office Furniture      $5,999 

This project provides for the replacement of a shredder and the installation of a fireproof safe. 

Power Tools Line Crew     $1,655 

This project provides for miscellaneous power tools for the line crew. 
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2014 CAPITAL 
Category Description Actual Project 

Subtotal 
Category 
Total 

 All amounts are in $    
System 
Access         

 New customer Connections $1,095   

 Smart Meters ($44,691)   
 Category Total   ($43,596) 
     

System 
Renewal 

    

 44kv Substation $42,750   

 Replace poles per the asset 
management plan $24,310   

 Replace 3/0 primary with new 336 
MCM $31,221   

 Category Total   $98,281 
     

System 
Service 

    

 None   $0 
     

General Plant     
 Computer Hardware $1,404   

 Software  $13,784   

 Building $13,386   

 Office furniture and equipment $457   

 Category Total   $29,031 
     
 2014 Total Capital    $83,716 

 
  



 

Distribution System Plan 

Page 80 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

2014 CAPITAL PROJECT DESCRIPTIONS 
 

System Access 

New Customer Connections     $1,095 

Cost of connecting new customers to the power grid. 

Smart Meters       ($44,691) 

Meters required for new customer connections as well as replacements for defective meters and 
adjustments.  

System Renewal 

Repairs and inspection of the 43T1 transformer  $42,750 

This was the cost to remove the old transformer which was producing high levels of dissolved 
combustible gas in the transformer oil on the 43T1 transformer (44kV to 12.4kV). This work is 
described further in Appendix C. 

Pole replacement      $24,310 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Replace 3/0 primary wire     $ 31,221 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project to be completed in 2020. 

System Service 

None 

General Plant 

The whole category of expenditure is below the materiality threshold. 

The most significant expenditures are for annual licensing and software upgrades and replacing 
three of five furnaces. 
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2015 CAPITAL PROGRAM 
Category  Description Actual 

Project 
Subtotal 

Category 
Total 

   All amounts are in $       
System Access     

 New customer connections $667   

 Smart Meters ($827)   
 Category Total   ($160) 
     

System Renewal     
 115kV transformer oil costs. $1,947   
 Substation 44 kV $320,188   

 Replace poles and attachments per Asset 
Management Plan $88,560   

 Replace 3/0 conductor with 336 MCM 
conductors. $27,607   

 Lightning arrester replacement  $11,110   
 Category Total   $449,412 
     

System Service     
 None $0   
    $0 
     

General Plant     

 Software for different Applications $5,813   

 Office Equipment $7,254   

 Category Total   $13,067 
     
 2015 Total Capital    $462,319 
 Contributed Capital $93,493  $93,493 
 2015 Net capital   $368,826 
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2015 CAPITAL PROJECT DESCRIPTIONS 
 

System Access 

New Customer Connections     $667 

Cost of connecting new customers to the power grid. 

Smart Meters       ($827) 

Meters required for new customer connections as well as replacements for defective meters and 
adjustments.  

System Renewal 

Faulty 115 kV Transformer     $1,947 

Oil containment system cost. 

44kV MS transformer repair.     $320,188 

Refurbish old Ferranti transformer after failure of the new Pioneer transformer. See Appendix C for 
details. 

Pole replacement      $88,560 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Replace 3/0 primary wire     $ 27,607 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project to be completed in 2020. 

Porcelain Air gap Lightning Arrestor replacement.  $11,110 

Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively either in service 
and create a hazard for anyone in the immediate vicinity either general public or a worker. This 
failure type and mechanism has been documented and is well known in the industry. HHI has had 
failures with these lightning arrestors. Because the failures will continue to occur in future with this 
design of equipment, HHI intends to replace all the lightning arrestors of this type with polymer 
insulated solid dielectric valve blocks to remove the hazard. This will be done at a modest pace in 
order to minimize the impact on rates.  

System Service 
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None 

General Plant 

This total category is below the materiality threshold. The majority of the costs are for software 
licensing and a new printer/scanner.  
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2016 CAPITAL PROGRAM 
Category Description Actual Project 

Subtotal 
Category 
Total 

 All amounts are in $    
System Access         
  New Services $241     
  Smart Meters $22,720     
  New Subdivision - Rock $16,709     
  Category Total     $39,670 

     
System Renewal         
  115 kV MTS new protection 

installation  
$59,244     

  44 kV MS Commissioning rebuilt 
transformer and ancillary equipment. 

$54,101     

  Pole replacement program $65,573     
  Line conductor replacement 3/0 to 

336 MCM AL 
$69,003     

  Category Total     $247,921 
     
System Service         
  Category Total     $0 
     
General Plant         
  Computer Hardware $844     
  Software for Different Applications $3,999     

  Building investments $52,500     
  Tools- Pole Testing Device $7,415     
  Category Total     $64,758 
          
   2016 Total Capital      $356,348 
 Contributed Capital $17,741  ($17,741) 
 Net 2016 Capital   $334,608 
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2016 CAPITAL PROJECT DESCRIPTIONS 
System Access 

The total category spending is below the materiality threshold. The expenditures are as follows. 

New Customer Connections      $241 

Cost of connecting new customers to the power grid. 

Smart Meters         $22,720 

Meters required for new customer connections as well as replacements for defective meters and 
adjustments.  

Rock Subdivision       $16,709 

A new subdivision built in 2016. It is being installed in phases. 

System Renewal 

115 kV MTS new protection installation    $59,244 

The replacement of the transformer and the refurbishment of the station required an upgrade to the 
station protection. This project accomplishes this protection upgrade. 

44kV MS commissioning of rebuilt transformer   $54,101 

This project covered the cost of installing and commissioning the rebuilt transformer making it 
ready for service. This work was completed in 2015 but the invoicing was not received until 2016. 
See Appendix C for station details. 

Pole replacement program      $65,573 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Line Conductor replacement      $69,003 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project to be completed in 2020. 

System Service 

None 

General Plant 

Computer Hardware       $844 
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Purchase of miscellaneous hardware. 

Software         $3,999 

Annual licensing and website upgrade. 

Building        $52,500 

As part of normal due diligence, HHI had the condition of the roof of the office / service center 
assessed. The assessment recommended that the roof be replaced. This project carries out the 
refurbishment of the roof at 850 Tupper St office and service center. This is a flat roof. 

Pole testing device       $7,415 

A pole testing device was purchased in order to provide better information on the condition of the 
poles tested. This was purchased together with Cooperative Hydro Embrun with each utility paying 
half the purchase cost. This was done in order to reduce the capital cost for each utility. 
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2017 CAPITAL PROJECTS 
Category  Description Forecast 

Y/E 
Project 
Subtotal 

Category 
Total 

 All amounts are in $    
System Access         
  New Subdivision $10,000     
  New customer connections $2,500     
  Meters - Commercial change to Smart 

Meters, new customer meters and 
defective meter replacement 

$30,169     

  Transformers - inventory (subdivision) $9,000     
  Category Total     $51,669 
     
System Renewal         
  115 kV MTS upgrade $3,525,000     
  44kV MS 44kV Insulator replacement $5,000     
  Pole replacement program $60,000     
  Porcelain insulator replacement  $21,720     
  Porcelain air gap lightning arrestor 

replacement  
$7,864     

  Category Total     $3,619,584 
     
System Service         
  None $0     
  Category Total     $0 
     
General Plant         
  Building $2,000     
  Office equipment $3,500     
  Computer hardware $2,600     
  Software North Star upgrade $31,000     
  Hand tools line crew $1,000     
  Power tools line crew  $1,000     
  Category Total     $41,100 
      

2017 Total Capital  
  

$3,712,353 
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2017 CAPITAL PROJECT DESCRIPTIONS 
System Access 

New Subdivision      $10,000 

This project provides servicing for a new subdivision being built. 

New Customer Connections     $2,500 

Cost of connecting new customers to the power grid. 

Meters        $30,169 

This project provides new customer meters and replacements for defective meters. In addition it 
continues the change out of old commercial meters with new smart meters. 

Transformers –inventory     $9,000 

Transformers are capitalized on receipt from the vendor. These transformers are intended to be 
used in the new subdivision. 

System Renewal 

115kV MTS upgrade      $3,525,000 

This project represents the cost of upgrading the existing 115kV MTS. This project installs a 
15/20/25 MVA transformer as well as transformer pads and electrical connections. This work is the 
work that was identified in EB-2011-0173. Additional information can be found in Appendix XX.  

44kV MS -44kV insulator replacement   $5,000 

Replacement of the old 44 kV insulators in the station. 

Pole replacement      $60,000 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Porcelain Insulator replacement    $21,720 

Porcelain line insulators are known to develop cracks over time due to repeated stress. HHI has 
found small cracks in some of its post insulators but has not experienced any failures yet. This 
project begins to replace the porcelain units on a modest pace in order to ensure the continued 
reliability of its system. In this way future outages that will be inevitable if no action is taken will be 
prevented. 

Porcelain Air gap Lightning Arrestor Replacement  $7,864 
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Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively either in service 
and create a hazard for anyone in the immediate vicinity either general public or a worker. This 
failure type and mechanism has been documented and is well known in the industry. HHI has had 
failures with these lightning arrestors. Because the failures will continue to occur in future with this 
design of equipment, HHI intends to replace all the lightning arrestors of this type with polymer 
insulated solid dielectric valve blocks to remove the hazard. This will be done over X years in order 
to minimize the impact on rates. 

System Service      

None 

General Plant 

Building       $2,000 

Repair a column in front of the building at 850 Tupper St. 

Office Equipment      $3,500 

Replacement computer workstations.   $2,600 

Software: North Star system upgrade   $31,000 

Hand Tools line crew      $1,000 

Power Tools line crew     $1,000 
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APPENDIX B 

Forecast Capital Projects 2018 to 2022 
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CAPITAL 2018 
Category Description Forecast Project 

Subtotal 
Category 
Total 

 All amounts are in $    
System Access         
  New Subdivision $10,000     
  New Customer connections $3,500     
  Smart Meters new $3,300     

 Smart Meters for retest $11,000   

  Transformers inventory $9000     
  Category Total     $36,800 
          
System Renewal         
  Pole replacement $81,500     
  3/0 Conductor Upgrade $10,000     
  Porcelain Arrestor Replacement $8,350     

 Porcelain Insulator replacement $17,930   

  Category Total     $117,780 
          
System Service         
  close loops on u/g radial feeds $10,000     
  Category Total     $10,000 
          
General Plant         
  Computer hardware $4,500     
  Computer Software $1,000     
  Building $2,000     
  Office Equipment $3,750     
  Category Total     $11,250 
          
  Total Capital     $175,830 
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2018 CAPITAL PROJECT DESCRIPTIONS 
 

System Access 

New Subdivision       $10,000 

This project provides servicing for a new subdivision being built. 

New Customer Connections       $3,500 

This project provides the connections to the new customers anticipated in 2018. 

Smart Meters       $3,300 

This project provides for new Commercial meters and residential meters anticipated.  

Smart Meters for retest     $11,000 

This provides for the beginning of the Smart meter replacement. 

Transformer – inventory     $9,000 

This project provides for the capitalization of transformers that will be designated for the new 
subdivision. 

System Renewal 

Pole replacement      $81,500 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

3/0 Conductor upgrade     $10,000 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project to be completed in 2020. 

Porcelain Lightning Arrestor Replacement   $8,350 

Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively either in service 
and create a hazard for anyone in the immediate vicinity either general public or a worker. This 
failure type and mechanism has been documented and is well known in the industry. HHI has had 
failures with these lightning arrestors. Because the failures will continue to occur in future with this 
design of equipment, HHI intends to replace all the lightning arrestors of this type with polymer 
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insulated solid dielectric valve blocks to remove the hazard. This will be done at a modest pace in 
order to minimize the impact on rates. 

Porcelain insulator replacement    $17,930 

Porcelain line insulators are known to develop cracks over time due to repeated stress. HHI has 
found small cracks in some of its post insulators but has not experienced any failures yet. This 
project begins to replace the porcelain units on a modest pace in order to ensure the continued 
reliability of its system. In this way future outages that will be inevitable if no action is taken will be 
prevented. 

System Service 

Close Loops on u/g radial feeds    $10,000 

HHI has radial underground feeds in some of its subdivisions. It is recognized that this design has 
the potential to create long customer outages if the primary cable fails. The modern design is to 
install a looped feed with a normal open point to allow faster restoration in the event of a single 
contingency failure. This project provides for the second source of supply for the radial feeds. This 
project addresses the problem but on a multi-year basis at a very modest pace since this has not 
been the cause of customer outages to date. However, cables fail eventually so this is a proactive 
project that will mitigate future adverse reliability impacts. 

General Plant 

Computer Hardware      $4,500 

This provides for a replacement computer. 

Computer Software      $1,000 

This provides for licencing and minor upgrades. 

Building        $2,000 

This provides for miscellaneous repairs to the front door. 

Office Equipment      $3,750 

This is a provision for miscellaneous office equipment replacement. 
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2019 CAPITAL PROGRAM 
Category Description Forecast 

Project 
Subtotal 

Category 
Total 

 All amounts are in $    
System Access         
  New Subdivision $10,000     

  
Transformers-inventory new 
subdivision $9,000     

  new services $3,600     
  metering for 115kV MTS $6,000     

 Commercial meters $2,295   

  Smart meter replacement $56,000     
  Category Total     $86,895 

     

System Renewal         
  Pole replacement $87,700     
  3/0 Conductor upgrade $15,000     
  Replace Porcelain insulators $13,125     
  Replace Porcelain lightning arrestors $16,000     
  Category Total     $131,825 
     
System Service         
  close loops on u/g radial feeds $10,000     
  Category Total     $10,000 
     
General Plant         
  Building capital $3,000     
  Office Equipment $3,800     
  Computer hardware $1,000     
  Software $1,000     
  Category Total     $8,800 

     

  Total Capital     $237,520 
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2019 CAPITAL PROJECT DESCRIPTIONS 
 

System Access 

New Subdivision      $10,000 

This project provides services for a new subdivision being built. 

Transformers –inventory for new subdivision  $9,000 

This project provides for the capitalization of transformers that will be designated for the new 
subdivision. 

New Services       $3,600 

Cost of connecting new customers to the power grid. 

Metering for 115kV MTS     $6,000 

This provides metering at the MTS to comply with IESO requirements. 

Commercial meter      $2,295 

Meters for new commercial accounts and replacements as needed. 

Smart meter replacement     $56,000 

This item provides for Meters for new residential accounts and replacement of defective meters. 
This item also provides for Smart Meter testing and replacement. 

System Renewal 

Pole replacement      $87,700 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

3/0 conductor upgrade     $15,000 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project. 

Replace Porcelain Insulators     $13,125 

Porcelain line insulators are known to develop cracks over time due to repeated stress. HHI has 
found small cracks in some of its post insulators but has not experienced any failures yet. This 
project begins to replace the porcelain units on a modest pace in order to ensure the continued 
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reliability of its system. In this way future outages that will be inevitable if no action is taken will be 
prevented. 

Replace Porcelain lightning arrestors   $16,000 

Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively either in service 
and create a hazard for anyone in the immediate vicinity either general public or a worker. This 
failure type and mechanism has been documented and is well known in the industry. HHI has had 
failures with these lightning arrestors. Because the failures will continue to occur in future with this 
design of equipment, HHI intends to replace all the lightning arrestors of this type with polymer 
insulated solid dielectric valve blocks to remove the hazard. This will be done at a modest pace in 
order to minimize the impact on rates. 

System Service 

Close Loops on u/g radial feeds    $10,000 

HHI has radial underground feeds in some of its subdivisions. It is recognized that this design has 
the potential to create long customer outages if the primary cable fails. The modern design is to 
install a looped feed with a normal open point to allow faster restoration in the event of a single 
contingency failure. This project provides for the second source of supply for the radial feeds. This 
project addresses the problem but on a multi-year basis at a very modest pace since this has not 
been the cause of customer outages to date. However, cables fail eventually so this is a proactive 
project that will mitigate future adverse reliability impacts. 

General Plant 

Building       $3,000 

This is a provision for minor capital repairs. 

Office Equipment      $3,800 

This is a provision for office equipment replacement. 

Computer Hardware      $1,000 

This is a provision for computer hardware replacement.  

Software       $1,000 

This is a provision for software licencing and minor upgrades. 
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2020 CAPITAL PROGRAM 
Category Description Forecast Project 

Subtotal 
Category 
Total 

 All amounts are in $    
System Access         
  New Subdivision $10,000     
  New customer services $3,700     
  Smart meters $6,000     
  Commercial Smart 

meters 
$2,310     

  Transformers -inventory 
- subdivision 

$9,000     

  Category Total     $31,010 
          
System Renewal         
  Pole replacement $88,100     
  3/0 Conductor upgrade $15,000     

  Replace Porcelain 
Insulators 

$27,750     

  Replace porcelain 
lightning arrestors 

$17,500     

 44kV MS Alterations $340,000   
  Category Total     $488,350 
          
System Service         
  Close loops on u/g radial 

feeds $10,000     

  Category Total     $10,000 
     
General Plant         
  Misc. Building $3,000     
  Office Equipment $3,900     
  Computer hardware $4,000     
  Software $1,000     
  Category Total     $11,900 
     
  Total Capital     $541,260 
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2020 CAPITAL PROJECT DESCRIPTIONS 
System Assess 

New Subdivision      $10,000 

This project provides services for a new subdivision being built. 

New Services       $3,700 

Cost of connecting new customers to the power grid. 

Smart meter replacement     $6,000 

Meters for new residential accounts and replacements.  

Commercial meter      $2,310 

Meters for new commercial accounts and replacements as needed. 

Transformers –inventory for new subdivision  $9,000 

This project provides for the capitalization of transformers that will be designated for the new 
subdivision. 

System Renewal 

Pole replacement      $88,100 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

3/0 conductor upgrade     $15,000 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project. 

Replace Porcelain Insulators     $27,750 

Porcelain line insulators are known to develop cracks over time due to repeated stress. HHI has 
found small cracks in some of its post insulators but has not experienced any failures yet. This 
project begins to replace the porcelain units on a modest pace in order to ensure the continued 
reliability of its system. In this way future outages that will be inevitable if no action is taken will be 
prevented. 

Replace Porcelain lightning arrestors   $17,500 
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Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively either in service 
and create a hazard for anyone in the immediate vicinity either general public or a worker. This 
failure type and mechanism has been documented and is well known in the industry. HHI has had 
failures with these lightning arrestors. Because the failures will continue to occur in future with this 
design of equipment, HHI intends to replace all the lightning arrestors of this type with polymer 
insulated solid dielectric valve blocks to remove the hazard. This will be done at a modest pace in 
order to minimize the impact on rates. 

44 kV MS Alterations      $340,000 

It is proposed that the two transformers at the MS site will be reconfigured so that they can each 
supply load without being in parallel. Appendix C provides more detail about what is proposed. 

System Service 

Close Loops on u/g radial feeds    $10,000 

HHI has radial underground feeds in some of its subdivisions. It is recognized that this design has 
the potential to create long customer outages if the primary cable fails. The modern design is to 
install a looped feed with a normal open point to allow faster restoration in the event of a single 
contingency failure. This project provides for the second source of supply for the radial feeds. This 
project addresses the problem but on a multi-year basis at a very modest pace since this has not 
been the cause of customer outages to date. However, cables fail eventually so this is a proactive 
project that will mitigate future adverse reliability impacts. 

General Plant 

Building       $3,000 

This is a provision for minor capital repairs. 

Office Equipment      $3,900 

This is a provision for office equipment replacement. 

Computer Hardware      $4,000 

This is a provision for computer hardware replacement.  

Software       $1,000 

This is a provision for software licencing and minor upgrades.  
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2021 CAPITAL PROGRAM 
 
Category Description Forecast Project 

Subtotal 
Category 
Total 

 All amounts are in $    
System Access         
  New Subdivision $10,500     
  Transformers -inventory- 

subdivision 
$9,000     

  new services customer $3,700     
  Smart meters $6,000     
  Smart meters Commercial $2,310     
  Category Total     $31,510 
          
System Renewal          
  Pole replacement $88,100     
  Replace Porcelain Insulators $27,750     
  Replace porcelain lightning 

arrestors 
$17,500     

 3/0 Conductor upgrade $15,855   

  Category Total     $149,205 
          
System Service         
  close loops on u/g radial feeds $10,500     

  Category Total     $10,500 
          
General Plant         
  Building Miscellaneous $3,000     

  Office Equipment $3,900     
  Computer hardware $4,000     
  Software $1,000     
  Category Total     $11,900 
     
  Total Capital     $203,115 
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2021 CAPITAL PROJECT DESCRIPTIONS 
System Access 

New Subdivision      $10,500 

This project provides servicing for a new subdivision being built. 

Transformers –inventory for new subdivision  $9,000 

This project provides for the capitalization of transformers that will be designated for the new 
subdivision. 

New Services       $3,700 

Cost of connecting new customers to the power grid. 

Smart meter replacement     $6,000 

Meters for new residential accounts and replacements.  

Commercial meter      $2,310 

Meters for new commercial accounts and replacements as needed. 

System Renewal 

Pole replacement      $88,100 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Replace Porcelain Insulators     $27,750 

Porcelain line insulators are known to develop cracks over time due to repeated stress. HHI has 
found small cracks in some of its post insulators but has not experienced any failures yet. This 
project begins to replace the porcelain units on a modest pace in order to ensure the continued 
reliability of its system. In this way future outages that will be inevitable if no action is taken will be 
prevented. 

Replace Porcelain lightning arrestors   $17,500 

Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively either in service 
and create a hazard for anyone in the immediate vicinity either general public or a worker. This 
failure type and mechanism has been documented and is well known in the industry. HHI has had 
failures with these lightning arrestors. Because the failures will continue to occur in future with this 
design of equipment, HHI intends to replace all the lightning arrestors of this type with polymer 
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insulated solid dielectric valve blocks to remove the hazard. This will be done at a modest pace in 
order to minimize the impact on rates. 

3/0 conductor upgrade     $15,855 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project. 

System Service 

Close Loops on u/g radial feeds    $10,500 

HHI has radial underground feeds in some of its subdivisions. It is recognized that this design has 
the potential to create long customer outages if the primary cable fails. The modern design is to 
install a looped feed with a normal open point to allow faster restoration in the event of a single 
contingency failure. This project provides for the second source of supply for the radial feeds. This 
project addresses the problem but on a multi-year basis at a very modest pace since this has not 
been the cause of customer outages to date. However, cables fail eventually so this is a proactive 
project that will mitigate future adverse reliability impacts. 

General Plant 

Building       $3,000 

This is a provision for minor capital repairs. 

Office Equipment      $3,900 

This is a provision for office equipment replacement. 

Computer Hardware      $4,000 

This is a provision for computer hardware replacement.  

Software       $1,000 

This is a provision for software licencing and minor upgrades. 

 

  



 

Distribution System Plan 

Page 103 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

2022 CAPITAL PROGRAM 
Category Description Forecast 

Project 
Subtotal 

Category 
Total 

 All amounts are in $    
System Access         
  New Subdivision $10,500     

  
Transformers - inventory -capital- new 
subdivision  $9,000     

  new customer services $3,800     
  Smart meters Residential $6,000     
  Smart meters Commercial $2,310     
  Category Total     $31,925 
     
System Renewal         
  Pole replacement $90,000     
  Replace Porcelain insulators $14,000     

  Replace porcelain lightning arrestors $17,500     

 
3/0 Conductor upgrade 

$18,000   
  Category Total     $139,500 
     
System Service         
  Close loops on u/g radial feeds $10,500     
  Category Total     $10,500 
     

General Plant         
  Miscellaneous building $3,000     
  Office Equipment $3,900     
  Computer hardware $1,100     
  Software $1,000     

  
Category Total 

    $9,000 
     
  Total Capital     $190,610 
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2022 CAPITAL PROJECT DESCRIPTIONS 
System Access 

New Subdivision      $10,500 

This project provides services for a new subdivision being built. 

Transformers –inventory for new subdivision  $9,000 

This project provides for the capitalization of transformers that will be designated for the new 
subdivision. 

New Services       $3,800 

Cost of connecting new customers to the power grid. 

Smart meter Residential     $6,000 

Meters for new residential accounts and replacements.  

Commercial meter      $2,310 

Meters for new commercial accounts and replacements as needed. 

System Renewal 

Pole replacement      $90,000 

As part of its asset management program, poles are tested when they are within 5 years of their 
forecast depreciation end of life. The testing program identified the poles that needed to be 
replaced. This project captures the cost of doing the replacement work. 

Replace Porcelain Insulators     $14,000 

Porcelain line insulators are known to develop cracks over time due to repeated stress. HHI has 
found small cracks in some of its post insulators but has not experienced any failures yet. This 
project begins to replace the porcelain units on a modest pace in order to ensure the continued 
reliability of its system. In this way future outages that will be inevitable if no action is taken will be 
prevented. 

Replace Porcelain lightning arrestors   $17,500 

Porcelain air gap type arrestors are known to fail in service. These devices create a safety hazard 
when they fail in service. Typically air gap lightning arrestors may fail explosively and create a 
hazard for anyone in the immediate vicinity either general public or a worker. This failure type and 
mechanism has been documented and is well known in the industry. HHI has had failures with 
these lightning arrestors. Because the failures will continue to occur in future with this design of 
equipment, HHI intends to replace all the lightning arrestors of this type with polymer insulated 
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solid dielectric valve blocks to remove the hazard. This will be done at a modest pace in order to 
minimize the impact on rates. 

3/0 conductor upgrade     $18,000 

The wire being replaced is 3/0 ACSR. It is being replaced by 336 MCM ACSR. The original wire is 
very weathered and brittle and is undersized for main feeder load transfers. This is a multi-year 
project. 

System Service 

Close Loops on u/g radial feeds    $10,500 

HHI has radial underground feeds in some of its subdivisions. It is recognized that this design has 
the potential to create long customer outages if the primary cable fails. The modern design is to 
install a looped feed with a normal open point to allow faster restoration in the event of a single 
contingency failure. This project provides for the second source of supply for the radial feeds. This 
project addresses the problem but on a multi-year basis at a very modest pace since this has not 
been the cause of customer outages to date. However, cables fail eventually so this is a proactive 
project that will mitigate future adverse reliability impacts. 

General Plant 

Building       $3,000 

This is a provision for minor capital repairs. 

Office Equipment      $3,900 

This is a provision for office equipment replacement. 

Computer Hardware      $1,100 

This is a provision for computer hardware replacement.  

Software       $1,000 

This is a provision for software licencing and minor upgrades. 
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APPENDIX C 

Justification to Rebuild MS 43 Bus Structure 
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JUSTIFICATION TO REBUILD MS 43 BUS STRUCTURE 

Station Project History and Context 

Prior to 2011 the HHI distribution system consisted of two station sites. One was at the west end of 
town and was supplied at 115kV and the other was at the east end of town and was supplied at 
44kV. While the secondary voltage on each station was 12.4kV the two systems are out of phase 
and cannot be paralleled. This means taking an outage if load is transferred between the two 
stations. So these are open transition transfers. Load transfers between feeders emanating from 
the same station can be made in a closed transition mode meaning making and then break a 
parallel. 

The 115kV supplied station is designated as 55 and the 44kV supplied station is designated as 43. 
These designations will be used to indicate which station is referenced to make the dialogue less 
cumbersome. 

Prior to 2011 station 55 consisted of two transformers each one being 115kV to 12.4/7.24kV 
grounded wye secondary and was rated at 7.5MVA ONAN/10MVA ONAF/12.5MVA ONAF/AF.  
The station configuration is a “Jones Scheme” with two transformers, a transformer breaker for 
each transformer, each transformer feeding a bus which in the case of 55T1 has two feeders 
connected and in the case of 55T2 has one feeder and provision for a second feeder. There is also 
a bus tie device to allow the two transformer buses to be connected. This would be used if a 
transformer failed or was taken out of service for maintenance. The closing of the bus tie and 
opening one transformer breaker transfers the load to the other transformer. With this scheme the 
maximum load on the station needs to be less than or worse case, equal to the emergency rating 
on one transformer. If the units are identical as in this case the maximum load that can be handled 
in this way is 12.5 MVA. If the transformers are not identical then the firm rating is the emergency 
rating of the smallest unit. This is because it is not known which unit will fail the larger or the 
smaller one. 

In 2006 55T1 showed elevated levels of dissolved gas in the transformer oil sample and in 2009 
55T2 showed similarly elevated gas levels. The transformers were de-gassed and in 2010 both on 
load tap changes were given an overhaul. No further oil sample data have indicated that new 
problems have occurred to date. 

The original station schematic drawing, Figure 1, is on the next page. To view the PDF double click 
on the drawing. 

Station 43 had a simpler configuration. It consisted of one transformer feeding a bus structure and 
supplied two feeders. The transformer was a 44kV to 12.4/7.24 kV grounded wye secondary and 
was rated at 10MVA/13.33MVA/16.67MVA for ONAN/AF/AF operation. Transformers are 
considered to be at normal operation when within the ONAN rating. The other higher ratings are 
abnormal or emergency ratings and are not normal operation but used for system events putting 
abnormal loads and stresses on the transformer. 
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The picture Figure 2 shows the 43T1 in its original location and the structure with the feeder 
positions. In this picture 43T1 is on potential but not connected to the structure and not supplying 
load. 

 
 
 
 
 

 

Figure 1 Station 55 Station Schematic 
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Figure 2. 43T1 and Two Feeder Structure 

In 2011 HHI received permission through EB-2011-0173 to replace the existing old, near end of 
life, transformers at station 55 with a 15/20/25 MVA unit [ONAN/AF/AF] and to replace the 
transformer at station 43 since it was giving high levels of dissolved gas in oil values indicating that 
a reaction was taking place in the insulation in the windings that would result in failure of the unit. 
The funds to do the work were granted so that the Station 55 allowed project costs were 
$1,517,813 and the station 43 allowed project costs were $712,909. 

HHI started by addressing the most urgent situation first namely the station 43 transformer 
replacement. The plan was to purchase a new transformer and sell the old transformer for scrap. 
The transformer was purchased and was installed and in-service as 43T2 on or about April 2012. 
There were cost overruns due to the site conditions and the amount of water on the site. Special 
measures were required to be able to dig the pad and foundation structures and pour concrete. A 
soil engineer was consulted but extra work needed to be done to stabilize the soil and the moisture 
in the ground. The following pictures show the site today and the wet area it is. 
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Figure 3: Wet environment -1 
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Figure 4: Wet Environment -2 
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The following picture shows the 43T2 transformer and line to the existing feeder structure. 

 

Figure 5: 43T2 in place. 

The area where the transformer pad and the pads for the steel poles including the one at the very 
left of the picture were all in swampy land since the old fence was between the first  steel post left 
of the transformer and the second one on the left side of the picture. The total extra cost for the soil 
engineer, water mitigation and pumping every day as well as delays in the work amounted to 
$129,068 in extra costs. 

These costs are shown in the 2013 capital costs. 

HHI decided to keep the 43T1 transformer on potential for a time as a safety measure to make 
sure the 43T2 transformer was working as expected. In hindsight this was a good decision. 

After a little over a year in service in July 2013 43T2 failed in service. By this time it was out of 
warranty. It was isolated and 43T1 was put into service again. There was no alternative to this 
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since the 12.4kV load exceeded the capability of 55T1 and 55T2. This caused HHI to reconsider 
the decision to have only one transformer at station 43. 

After some preliminary examination on site, it was determined that 43T2 needed to be sent to the 
manufacturers’ facility for further evaluation and a status report. The unit was shipped to Pioneer 
and cause analysis was carried out. There currently is litigation outstanding between Pioneer and a 
sub-assembly supplier. 

43T2 was rewound and had a new on load tap changer installed, was shipped to HHI’s station 43, 
and went into service as 43T2 in April 2014. 43T1 was taken out of service the same date. 

Based on the experience of having a transformer failure and considering the impossible supply 
situation if there was no second transformer HHI decided that rather than sell the old unit for scrap 
it would investigate first if there was an obvious reason for the gas production and if it could be 
found what would it take to fix it, and if the gas source could not be found or fixed what was the 
cost of rewinding the unit? The 42T1 transformer was made ready and shipped to the GE repair 
shop in Stoney Creek in June 2014 at the cost of $42,750. The first investigation was carried out 
but no cause was found. Then the rewind was considered.  

HHI decided to proceed with the rewind in order to have the ability to supply all customers in a first 
contingency situation involving station 43 in particular. The cost of the rewind was $320,188. The 
transformer was installed and commissioned in 2015. The commissioning which took place in 2015 
was not billed until 2016. The cost was $52,971. The cost shown in 2016 is for $52,971 plus 
$1,130 for some ancillary equipment for a total reported in 2016 of $54,101. 

While these events directly affected station 43 they have also indirectly affected the station 55 
work. It was not possible to proceed with the station 55 work until station 43 was secure. After the 
43T2 transformer failed the system was at risk because 43T1 was still producing gas indicating a 
serious problem. When 43T2 was rewound and in service the higher priority for HHI was to secure 
the supply at station 43 with some backup capability. Once this was secure HHI preceded with the 
station 55 works since it could now confidently move load from one transformer at station 55 to 
43T2. Hence the delay to do major reconstruction at station 55 until the capability of station 43 was 
resolved.  

Another impact of the 43T2 failure was the realization that first contingency capability was 
important to provide. Initially when 43T2 was purchased the plan was to remove 43T1 and scrap it 
and have only 43T2 supplying the load. After the failure of 43T2 it was realized that without a 
backup transformer the load could not be carried. Hence the 43T1 transformer was repaired by 
rewinding the high voltage and low voltage coils the unit was placed on its pad and left on potential 
so that it was available if a transformer failure occurred. This also provided for firm capacity to 
transfer load while the station 55 work was being carried out. This also impacted on the station 55 
configurations. The T1 / T2 configuration was initially to be only a T1 with a larger transformer. But 
after the failure of 43T2 this was reconsidered and a T1 / T2 configuration was implemented to 
again retain first contingency capability. 
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For station 43 the current configuration allows one transformer to be connected to the two feeders 
emanating from the station. This is a backup situation and provides the capability to deal with a first 
contingency at the MS but it is not ideal. HHI is proposing to make some alterations to the 
connection capabilities in 2020. It wants to provide the ability similar to station 55 so that there are 
effectively two separate busses fed by the two transformers with bus tie capability and transformer 
isolation switches. [Creating a “Jones” scheme]. This arrangement would allow either transformer 
to be taken out of service for maintenance without causing a planned outage as is required now. It 
also improves system switching flexibility. A final design has not been developed at this time so the 
costs are budget estimates. 

 

General Information on the Project 

The total capital investment over the historical and forecast period is: 

Historical Investments 

2013 2014 2015 2016 2017 Total 

$841,977 $42,750 $320,185 $54,101 $5,000 $1,264,013 

Table 1: Historical Investments 

Forecast Investments 

2018 2019 2020 2021 2022 Total 

$0 $0 $340,000 $0 $0 $340,000 

Table 2: Forecast Investments 

There are no related customer attachments as this is work to be carried out in HHI’s substation. 
The work is planned to be designed, contracted and constructed in 2020. Once this work is 
completed the station will be complete and no further capital work is expected to be needed. 

All the work will be contracted out including the design and construction work. HHI is not aware of 
any risks in the construction of the project. The site conditions have been addressed and any work 
required takes place close to the center of the graveled yard. The new design will need to take into 
account that any new structure or facilities cannot require the existing feeders to be out of service 
while the new construction is in progress. 

There is not an equivalent project that was carried out in the past by HHI. The previous work was 
the purchase and installation of a new transformer. The additional costs were removing, rebuilding 
and reinstalling faulty transformers and dealing with site conditions. 
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There are no REG investments included in this project. 

No “Leave to Construct” permission is required for this project. 

EVALUATION CRITERIA AND INFORMATION REQUIREMENTS 
FOR EACH PROJECT 
Efficiency, Customer Value and Reliability. 

After the failure of the new 43T2 transformer HHI realized that it could not operate its system on 
the basis of prime load only but also needed to consider first contingency events in order to ensure 
its customers had a reliable supply. HHI made the investments in the historical period in making 
the transformers available but the remaining infrastructure namely the bus structure proving supply 
to the feeders was not altered. This provides a backup capability at the transformer level but to 
connect the backup transformer requires a planned interruption to all, approximately 1200, 
customers connected to MS 43. These customers need to be interrupted to allow the backup 
transformer to be connected to the bus structure and also to disconnect the backup transformer 
from the bus structure. This project creates the infrastructure to allow each transformer to supply 
one feeder and to allow the feeders to be transferred to one transformer without the need for 
interruptions. This will improve the outage performance of the connected customers and will 
improve the utilization of both transformers. 

This project was deferred until 2020 after the MTS 55 work in order to reduce system risk. There 
are only two stations in HHI’s system so doing significant work at both stations simultaneously 
provides limited power restoration options. Also both the MTS and the MS investments are large 
and lumpy meaning they are not easily or economically spread out over time. 

With this investment it will be much more efficient and cost effective to transfer loads at MS 43. In 
addition customers will experience fewer planned power interruptions and the station transformer 
utilization will be improved. 

The project does not have a final design at this time. HHI is interested in a design that meets the 
operating requirements in a modest cost effective manner. An initial proposal for a duplicate bus 
structure complete with reclosers and pad mounted switches with the capability to select one 
source or the other has been rejected as too expensive. A suitable lower cost design is still being 
worked on. 

The design work and all the construction work will be contracted out. 

Safety 

During power interruptions the risk to the public is higher. This may be as simple of lights going off 
in the home or traffic lights on the roads. So if outages particularly planned outages for large areas 
can be prevented this has a positive impact on the community. 

In addition while there are sequential steps to follow to connect the standby transformer to the bus 
structure safely there is a tendency to rush because of the number of people out of power. Rushing 
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can lead to missed steps in the isolation of the station or it can lead to slips and falls when making 
the connections between the transformer and the bus structure. Outages almost always result in a 
heightened sense of urgency and pressure to go faster to reduce the outage time. 

Cyber Security and Privacy 

Not applicable. 

Co-ordination, Interoperability 

Not applicable. 

Economic Development 

Not applicable. 

Environmental Benefits 

Not applicable. 

Category-specific requirements for each project/activity 

This is a system renewal project. 

The bus structure was originally designed as one transformer, two feeder distribution station. With 
HHI’s experience with the failure of a new transformer the ability to supply customers in the event 
of a first contingency station transformer event became an important design parameter. Two 
transformers are available but the arrangement has significant operational shortcomings in the 
present configuration. There are customer planned outages to about 1200 customers for each load 
transfer from T2 to T1 and there are safety implications for the public as well as for operating staff. 
Outages for load transfer between transformers are likely to be in the order of 30 minutes to one 
hour for each transfer on a planned basis. 

Both power transformers are less than five years old and both have rewound high and low voltage 
coils. The bus structure is a 1960’s vintage structure so in the order of 50 years old. The problem is 
not the age of the structure but the lack of switches to allow the switching flexibility needed to 
operate the system and utilize the two transformers economically. 

With the proposed functionality there would be fewer planned outages which would result in 
improved customer satisfaction. 

This is a single large size investment and is the only one of this magnitude in the forecast period. 
The other years in the forecast period have at least three projects that combine to about $130,000 
to $150,000 per year combined.  

O&M costs are not likely to be significantly affected if the project is completed or not. 

With the current configuration it is more likely that the supply transformer will exceed the ONAN 
rating and be stressed or worked into the emergency range. This will be prevented when the 
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proposed changes are implemented and each transformer supplies the load for one feeder under 
normal circumstances. The total transformer losses will also be reduced. 
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APPENDIX D 

Information about MTS 55 Rebuild 
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INFORMATION ABOUT MTS 55 REBUILD 
Station Project History and Context 

Prior to 2011 the HHI distribution system consisted of two station sites. One was at the west end of 
town and was supplied at 115kV and the other was at the east end of town and was supplied at 
44kV. While the secondary voltage on each station was 12.4kV the two systems are out of phase 
and cannot be paralleled. This means taking an outage if load is transferred between the two 
stations. So these are open transition transfers. Load transfers between feeders emanating from 
the same station can be made in a closed transition mode meaning making and then break a 
parallel. 

The 115kV supplied station is designated as 55 and the 44kV supplied station is designated as 43. 
These designations will be used to indicate which station is referenced to make the dialogue less 
cumbersome. 

Prior to 2011 station 55 consisted of two transformers each one being 115kV to 12.4/7.24kV 
grounded wye secondary and was rated at 7.5MVA ONAN/10MVA ONAF/12.5MVA ONAF/AF.  
The station configuration is a “Jones Scheme” with two transformers, a transformer breaker for 
each transformer, each transformer feeding a bus which in the case of 55T1 has two feeders 
connected and in the case of 55T2 has one feeder and provision for a second feeder. There is also 
a bus tie device to allow the two transformer buses to be connected. This would be used if a 
transformer failed or was taken out of service for maintenance. The closing of the bus tie and 
opening one transformer breaker transfers the load to the other transformer. With this scheme the 
maximum load on the station needs to be less than or worse case, equal to the emergency rating 
on one transformer. If the units are identical as in this case the maximum load that can be handled 
in this way is 12.5 MVA. If the transformers are not identical then the firm rating is the emergency 
rating of the smallest unit. This is because it is not known which unit will fail the larger or the 
smaller one. 

In 2006 55T1 showed elevated levels of dissolved gas in the transformer oil sample and in 2009 
55T2 showed similarly elevated gas levels. The transformers were de-gassed and in 2010 both on 
load tap changes were given an overhaul. No further oil sample data have indicated that new 
problems have occurred to date. 

The original station schematic drawing, Figure 1, is on the next page. To view the PDF double click 
on the drawing. 
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Figure 1 Station 55 Station Schematic 

In 2011 HHI received permission through EB-2011-0173 to replace the existing old, near end of 
life, transformers at station 55 with a 15/20/25 MVA unit [ONAN/AF/AF] and to replace the 
transformer at station 43 since it was giving high levels of dissolved gas in oil values indicating that 
a reaction was taking place in the insulation in the windings that would result in failure of the unit. 
The funds to do the work were granted so that the Station 55 allowed project costs were 
$1,517,813 and the station 43 allowed project costs were $712,909. 

Because the transformer condition of the 43T1 transformer was more critical this project proceeded 
first. The description of what happened to that installation is documented in Appendix C. 

As a result of a failure of the new transformer at station 43 HHI reconsidered its prime load only 
approach and adopted a first contingency design at its MS and MTS. Because the two systems are 
out of phase each station [MS and MTS] requires the capability to carry all the load of the station 
on the remaining transformer if it is to be able to withstand a first contingency event at the power 
transformer level. This had two impacts for MTS 55. First, the project was delayed because of the 
transformer problems at MS 43. Once these were resolved and the MS 43 transformers were 
supplying load or on potential then the MTS plan was reconsidered and one of the old transformers 
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[7.5/10.12.5 MVA] was retained to maintain the load transfer capability in the event of a single 
contingency event involving a station transformer. Because of the larger transformer new 
transformer pads were designed and the ultimate capability was to accommodate two transformers 
rated 15/20/25 MVA. 

The figure 2 below shows the station layout relative to the old transformer pads. To view the PDF 
double click on the drawing. 

Figure 2: Station Layout 

This station construction is in progress and is expected to be complete and in service before the 
end of 2017 and before the winter peak load. Approximately 3.5 MVA was transferred to MS 43 in 
the relatively low load period between winter and summer. MS 43 was supplying about 11.5 MVA 
with the current one transformer carrying load and the other only on potential arrangement. 

The current investment for the current MTS is $3,525,000. The investment identified for the MTS 
based on EB-2011-0173 was $1,517,813. The differences are due to: 

• Inflation due to delays. These delays were because of unforeseen failure events involving 
the new 43T2 transformer. 

• There have been substantial changes required and costs incurred to meet requirements of 
authorities having jurisdiction (IESO, Hydro-One, and the MOE).  



 

Distribution System Plan 

Page 122 of 128 
Hawkesbury Hydro Inc. 
June 8, 2017 

• Engineering costs were underestimated in the initial budget. There were issues with the 
ratings of equipment specified. They were not adequate for connection to the grid and 
higher rated equipment needed to be procured. 

• There were engineering scope changes based on new reliability design criteria such as 
having a second transformer at the station. 

The current project which is scheduled to be completed in 2017 is what HHI plans to complete with 
no other investment planned to the end of the forecast period. There may be a transformer 
upgrade in the future but this would be subject to future load studies and contingency analysis.  
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APPENDIX E 

Justification to Replace Wood Distribution Poles 
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JUSTIFICATION TO REPLACE WOOD DISTRIBUTION POLES 
General Information on the Project 

HHI has approximately 1400 poles. HHI tests the poles when they are 5 years from being 
depreciated. They also test poles that appear deteriorated on the three-year visual inspection. The 
poles are tested using a pole testing machine HHI purchased last year together with Cooperative 
Hydro Embrun. This test equipment gives objective values concerning the condition of the tested 
pole. If the reading indicates that pole strength degradation warrants replacement it is scheduled 
for replacement. Otherwise it is scheduled for a retest in 5 years. Each year poles are tested and 
the defective poles are scheduled for replacement. 

The historical and forecast investments for pole replacement are indicated below. 

 

2013 2014 2015 2016 2017 Total 

$85,061 $24,310 $88,560 $69,572 $60,000 $327,503 

Table 1 Historical Pole Replacement Investments 

 

2018 2019 2020 2021 2022 Total 

$81,500 $87,700 $88,100 $88,100 $90,000 $435,400 

Table 2: Forecast Pole Replacement Investments 

The replacement is typically like for like. However if there are several poles in need of replacement 
then the block of the street is rebuilt and constructed to current standards. In this way open wire 
services are replaced with triplex and the open wire secondary bus on the street is also replaced. 
This stays within the context of like for like in principle. There is a trend to increase this activity 
because the plant that was installed to accommodate the growth that took place in the 60’s and 
70’s is now approaching its end of life. This is also reflected in the pole age distribution information 
in Section 5.3.2. 

There is negligible impact on O&M costs as a result of this replacement. 

There are no risks to the completion of this work at this time. The work is contracted out and it is 
well known within the line trade.  
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EVALUATION CRITERIA AND INFORMATION REQUIREMENTS 
FOR THE PROJECT 
Efficiency, Customer Value, Reliability 

The trigger is that through testing it is determined that the pole is no longer able to perform its 
function. This increases the risk out power failures if the pole breaks in service and this also may 
be a hazard to the public. Not all poles need to be replaced immediately but they need to be 
replaced in a reasonable period of time. So there is some discretion in the scheduling of the work. 
Because the volume is relatively low, up to about 20 poles per year, they are usually completed in 
the year they are discovered. 

Once a pole has deteriorated to the point it no longer is able to meet the design requirements for its 
function there are no economical alternatives to replacement.  

Safety 

There are safety implications for line staff particularly if they need to climb the pole for any reason. 
The added load of a person climbing the pole may cause the pole to break and risks injuring the 
linesperson. Also if the pole is subjected to winds that are within the design loadings the pole may 
break and cause an electrical hazard for the public or an obstruction hazard if it falls to the ground 
particularly if it falls onto a roadway.  

Cybersecurity, Privacy 

Not applicable. 

Co-ordination, Interoperability 

Not applicable. 

Economic Development 

Not applicable. 

Environmental Benefits: 

Not applicable. 

CATEGORY-SPECIFIC REQUIREMENTS FOR THE PROJECT 
This is a system renewal project. 

This project addresses the replacement of end of life plant from the distribution system. In doing 
this HHI enhances the safety of the public and its contractors and enhances the reliability 
experienced by its customers. These are all part of HHI’s policies and practices and are also part of 
HHI’s legal responsibility. 
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The poles to be replaced are determined by testing. Poles that are still adequate for the job per the 
test results are not replaced but retested in five years. 

Because HHI is proactive in testing and replacing defective poles it does not experience significant 
reliability issues caused by defective poles. If pole failures become more predominant then the 
current customer satisfaction level with system reliability may well be adversely affected. Further 
once there is a lack of confidence it will take a lot of effort to gain the confidence back. 

Since most of HHI’s customers are residential the impact for most of the year is low. However HHI 
has a number of electric heat customers who would be adversely affected in winter conditions. 

This program while over the materiality threshold is relatively modest at up to about 20 poles per 
year. 

The replacement is mostly like for like except where there are several defective poles on a street 
block in which case the entire block is replaced and the line rebuilt to current standard. 
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APPENDIX F 

IESO Letter of Comment 

Note: Double click on next page to open the report. 
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2.5.4 CAPITALIZATION OF OVERHEAD 1 

Indirect overhead costs, such as general and administration costs that are not directly 2 

attributable to an asset, are not, nor have they ever been capitalized. (as such Appendix 2-D is 3 

not applicable in this case)20 4 

2.5.5 COSTS OF ELIGIBLE INVESTMENTS FOR DISTRIBUTORS 5 

HHI attests that it has not included any costs or included any Investments to Connect Qualifying 6 

Generation Facilities in its capital costs or in its Distribution System Plan. 7 

As such, details of any capital contributions made or forecast to be made to a transmitter with 8 

respect to a Connection and Cost Recovery Agreement are not applicable in this case.21 9 

HHI is not considering incremental conservation initiatives in order to defer or avoid future 10 

infrastructure projects as part of distribution system planning processes 22 nor is it planning on 11 

applying for funding through distribution rates to pursue activities such as energy efficiency 12 

programs, demand response programs, energy storage programs, etc. 23 Lastly, HHI is not 13 

considering a generation facility. 24 14 

2.5.6 NEW POLICY OPTIONS FOR THE FUNDING OF CAPITAL 15 

HHI is not proposing any special or different approach to funding its capital expenditure25 16 

20 MFR - Appendix 2-D complete; identification of burden rates and burden rates prior to changes, if any 
21 MFR - If applicable, details of any capital contributions made or forecast to be made to a transmitter with respect to a Connection 
and Cost Recovery Agreement. Details to be provided include, initial forecast used to calculate contribution, amount of contribution 
(if any), true-up dates and potential true-up payments 
22 MFR - Description of how incremental conservation initiatives have been considered in order to defer or avoid future infrastructure 
projects as part of distribution system planning processes 
23 MFR - If applying for funding through distribution rates to pursue activities such as energy efficiency programs, demand response 
programs, energy storage programs etc. the application must include a consideration of the projected affects to the distribution 
system on a long term basis and the projected expenditures. Distributors should explain the proposed program in the context of the 
distributors five year Distribution System Plan or explain any changes to its system plans that are pertinent to the program 
24 MFR - Generation Facilities - If applicable, proposal to divide the costs of eligible investments between the distributor’s ratepayers 
and all Ontario ratepayers per O.Reg. 330/09: 
- Appendices 2-FA through 2-FC identifying all eligible investments for recovery
25 MFR - Distributor may propose ACM capital project coming into service during Price Cap IR (a discrete project documented in
DSP). Provide cost and materiality calculations to demonstrate ACM qualification
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2.5.7 ADDITION OF ICM ASSETS TO RATE BASE 1 

HHI received approval for an ICM a rate adder to recover an investment through the OEB’s 2 

Incremental Capital Module back in 2012. The rate rider expired in 2014 when the utility 3 

included the costs in its 2014 Cost of Service Application 26 Since the ICM rate rider expired with 4 

the approval of the in the utility’s 2014 Cost of Service application, HHI does not need to 5 

balance in Account 1508 sub-accounts, reconciliation with proposed rate base amounts; 6 

recalculated revenue requirement should be compared with rate rider revenue.27  7 

                                                 

26 MFR - Distributor with previously approved ICM(s) - schedule of ICM amounts, variances and explanation 
27 Balances in Account 1508 sub-accounts, reconciliation with proposed rate base amounts; recalculated revenue requirement should 
be compared with rate rider revenue 
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2.5.8 SERVICE QUALITY AND RELIABILITY PERFORMANCE28 1 

HHI records and reports annually the following Service Reliability Indices: 2 

• SAIDI = Total Customer-Hours of Interruptions/Total Customers Served 3 

• SAIFI = Total Customer Interruptions/Total Customers Served 4 

• CAIDI = Total Customer-Hours of Interruptions/Total Customer Interruptions 5 

These indices provide HHI with annual measures of its service performance that are used for 6 

internal benchmarking purposes when making comparisons with other distribution companies 7 

(e.g. to better understand the rankings that will support the OEB’s Incentive Rate Making 8 

Mechanism and Performance Based Regulation).  They are reported in accordance with Section 9 

7.3.2 of the OEB’s Electricity Distribution Rate Handbook. 10 

HHI’s ESQR has been improving year over year since 2012. This partly due to new tracking 11 

processes that were put in place following an OEB audit. With respect to SQIs, the results have 12 

been steady until 2016 when the utility had a higher than normal numbers of scheduled 13 

interruptions and outages from its supplier HONI. The utility doesn’t expect this trend of higher 14 

than normal SAIFI and SAIDI results to continue in future years. Based on its experience, this 15 

should be minimal once the new TS is in service at the end of 2017.29 16 

HHI is not proposing any benchmarking that is currently in place.30  17 

                                                 

28 MFR - 5 historical years of ESQRs, explanation for any under-performance vs standard and actions taken 
29 MFR - 5 historical years of SAIDI and SAIFI - for all interruptions, all interruptions excluding loss of supply, and all interruptions 
excluding major events; explanation for any under-performance vs 5 year average and actions taken 
30 MFR - Distributors may propose SAIDI and SAIFI benchmarks different than 5 year average; provide rationale 
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Table 26 – OEB App 2-G ESQR Results31 1 

Indicator OEB 
Minimum 
Standard 

2012 2013 2014 2015 2016 

Low Voltage Connections 90.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

High Voltage Connections 90.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
Appointment Scheduling 65.0% 100.0% 100.0% 100.0% 100.0% 98.3% 
Appointments Met 90.0% 97.8% 97.4% 100.0% 100.0% 95.2% 
Telephone Accessibility 80.0% 99.9% 100.0% 99.9% 99.9% 100.0% 
Rescheduling a Missed Appointment 80.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
Telephone Call Abandon Rate 10.0% 0.1% 0.0% 0.0% 0.0% 0.0% 

Written Response to Enquires 80.0% 100.0% 100.0% 100.0% 100.0% 99.6% 
Emergency Urban Response 90.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
Emergency Rural Response 100.0% n/a n/a n/a n/a n/a 
Reconnection Performance Standard 85.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
Micro-embedded generation facilities 90.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 2 

Table 27 – OEB App 2-G SAIFI SAIDI Results 3 

Index Includes outages caused by loss of supply Excludes outages caused by loss of supply 
2012 2013 2014 2015 2016 2012 2013 2014 2015 2016 

SAIDI  0.777 4.606 11.331 2.638 7.653 0.758 1.090 0.133 1.109 1.393 
SAIFI 0.889 1.673 5.073 1.444 1.823 0.693 0.472 0.254 0.483 0.603 
5 Year Historical Average 
SAIDI    5.401   0.896 
SAIFI   2.180   0.501 

 4 

2014 Causes of interruptions 
Code Description Total customer affected Total customer hours 

0 Unknown/other 0 0 
1 Scheduled outage 1073 453.33 
2 Loss of supply 27216 63243.61 
3 Tree contact 0 0 

                                                 

31 MFR - Completed Appendix 2-G 
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4 Lightning 0 0 
5 Defective equipment 302 252.98 
6 Adverse/weather 0 0 
7 Adverse environment 1 0.4 
8 Human element 0 0 
9 Foreign interference 60 46.82 

 1 

2015 Causes of interruptions 
Code Description  Total customer affected Total customer hours 

0 Unknown/other 0 0 
1 Scheduled outage 541 1473.15 
2 Loss of supply 5316 8461.3 
3 Tree contact 1329 3322.5 
4 Lightning 0 0 
5 Defective equipment 138 45.88 
6 Adverse/weather 617 1234 
7 Adverse environment 19 30.25 
8 Human element 0 0 
9 Foreign interference 27 26.12 

 2 

2016 Causes of interruptions 

Code Description  Total customer affected Total customer hours 
0 Unknown/other 0 0 
1 Scheduled outage 60 60.49 
2 Loss of supply 6751 34654.73 
3 Tree contact 0 0 
4 Lightning 0 0 
5 Defective equipment 1641 4077.32 
6 Adverse/weather 1083 2870.33 
7 Adverse environment 78 58.22 
8 Human element 0 0 
9 Foreign interference 479 645.16 

  3 
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APPENDIX 1 

LIST OF APPENDICES 2 

 3 

Appendix A Report from Stantec Ottawa 
  

 4 

  5 
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1 EXECUTIVE SUMMARY 
1.1 OVERVIEW 
Hawkesbury Hydro initially engaged the services of BPR in 2012 to provide project management, 
electrical and civil/structural engineering design and construction supervision services for the 
upgrades to their 110kV existing substation.  Since then, most of the major equipment to be 
installed under the project has been pre-purchased, and some construction has been carried 
out, including the installation of a new control building within the substation.   

In January, 2015, Stantec Ottawa was approached by Hawkesbury Hydro to provide technical 
assistance with the 110kV substation project and to satisfy Infrastructure Ontario’s Independent 
Engineer reporting requirements. 

In April, 2016, after discussion with Infrastructure Ontario, Stantec Ottawa introduced 
Hawkesbury Hydro to the Stantec Montreal power systems group.  Stantec Montreal was enlisted 
to act as Hawkesbury Hydro’s technical consultant, providing review and project administration 
services to help assemble a complete package for tendering the outstanding construction work 
and overseeing the project through completion.  Stantec Montreal and Tetra-Tech began 
working collaboratively, managed to secure the two remaining approvals required for the 
substation project to go forward, from the Ministry of the Environment, and Hydro One, and 
tendered the remaining construction work to a list of qualified contractors. 

The project was awarded to the successful bidder, Eptcon Ltd. for $1,540,799.20 (taxes 
excluded) and construction began on September 26, 2016.  Much of the civil and foundations 
work for the new substation equipment was completed in the subsequent months until 
construction was suspended in December, 2016.  Hawkesbury Hydro and the project team 
decided to delay the risky portion of the construction activities (i.e. those involving transformer 
outages) until the Spring, when lighter loading levels were anticipated.  Construction is 
scheduled to resume the week of April 10, 2017 and finish less than 2 months later. 

1.2 PROJECT BUDGET 
The project budget is currently estimated at $3,728,010, which includes a $375,200 contingency.   

1.3 SOURCE OF FUNDING 
The project was initially being funded by Infrastructure Ontario, subject to the terms outlined in 
the Financing Agreement dated February 15, 2012, providing funding of $2.3M, of which $1.55M 
was allocated for the 110kV substation project.  An amending agreement is now in effect 
between Hydro Hawkesbury and Ontario Infrastructure and Lands Corporation, effective April 
28, 2016.  A second financing agreement was executed May 2016 providing additional funding 
of $1.93M from Infrastructure Ontario to Hawkesbury Hydro, $1.48M of which to be used to fund 
the 110kV substation project.  Total funding from Infrastructure Ontario for the 110kV substation 
project, combining the two agreements (Loans #11050 and #15100) is $3.03M.  Hydro 
Hawkesbury is required to inject $322,810 of their own funds to cover cost overruns. 
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1.4 COST TO DATE AND COST TO COMPLETE 
Cost to date is $2,520,473.96 and cost to complete is $1,207,505.04 (including the $375,200 
contingency).  In the event that there are no additional unforeseen project cost escalations, 
and the contingency is not required, the cost to complete is currently $832,305.04. 

1.5 SCHEDULE AND CASH FLOW 
The latest schedule prepared by the contractor, Eptcon, in December has been included under 
Appendix I.  The schedule indicates that Eptcon was scheduled to remobilize at the end of 
March and complete the May 25, 2017.  Remobilization has been delayed until next week (April 
9th) so the construction end date might shift slightly also, into the beginning of June.  Eptcon is in 
the process of updating the construction schedule.  

The funding in place from Infrastructure Ontario is expected to cover all project costs except for 
$322,810 to be injected by Hydro Hawkesbury immediately, to offset the amount requested in 
the current draw.  In the event that any additional costs should arise, requiring any portion of the 
contingency to be used, these additional costs will be identified and must be covered by Hydro 
Hawkesbury’s cash reserves.   

1.6 REQUESTED DRAWDOWN 
A drawdown of $765,130.86 is requested by Hawkesbury Hydro for April 18, 2017 to cover the 
cost of the first two progress claims submitted by Eptcon for work completed before November 
30, 2016, as well as invoices for equipment, engineering and indirect costs from vendors 
including Mindcore, General Electric, Tetra Tech, and Stantec. 

1.7 OTHER ITEMS FOR LENDER’S CONSIDERATION 
Hydro Hakesbury and Eptcon entered into a CCDC2 Stipulated Price Contract for the 
completion of the upgrades to the 110kV substation.  Since contract execution, one change 
order has been approved for $18,998.11 for the replacement of the substation fence.  This cost is 
to be covered by Hydro Hawkesbury and represents the only change order approved to date.  
There are no contemplated change notices pending for the project. 

 



 

 
Stantec | Hawkesbury Hydro 

Page 3 | April 2017 

2 TERMS OF REFERENCE 
2.1 ENGAGEMENT 
The Power Systems Group within Stantec Ottawa has been providing engineering services to 
Hawkesbury Hydro for more than 10 years.  During this time, Stantec has performed a utility load 
flow study comprising the entire distribution system of the Town Hawkesbury, assisted Hawkesbury 
Hydro with the development of non-utility generation connection procedures, designed 
overhead distribution systems and provided technical expertise on a number of other projects.  
Through successful execution of a several projects over the past decade, Stantec has gained a 
thorough understanding of Hawkesbury Hydro’s distribution system and business. 

The contract for the design of the new 110kV substation was initially awarded to BPR, an entity of 
Tetra Tech, following tendering of an RFP and a competitive bid process in 2012, during which 
Stantec was also a bidder. 

In January 2015, Stantec was enlisted by Hawkesbury Hydro to provide technical assistance with 
the 110kV substation rehabilitation/expansion.  Hawkesbury Hydro met with Stantec to provide a 
project briefing and relayed a number of concerns regarding the content and completeness of 
the design documents, and issues with equipment specified and purchased to date.   

2.2 SCOPE AND OBJECTIVES OF REVIEW 
The documentation reviewed by Stantec includes the most recent drawings and specifications 
prepared by BPR, as well as all background information, reports, approvals and relevant 
correspondence, which have been made available by Hawkesbury Hydro.   

The objectives of Stantec’s third party review of the project were to evaluate degree of 
completeness, technical merit, and feasibility of works outlined in the drawings and 
specifications prepared by BPR, as well as ensure clear delineation of responsibility with regards 
to purchasing of equipment, installation, testing and commissioning activities required.   

Stantec also conducted a review of the substation in April 2015, and evaluated new equipment 
installed or stored on the site as part of this project, and subsequently, any documentation and 
correspondence leading to the purchased thereof.   

While fulfilling Infrastructure Ontario’s Independent Engineer reporting requirements, the intent of 
the review is also to assist Hawkesbury Hydro in receiving a documents package from BPR that 
completely defines the project, and would be suitable for tendering to a list of qualified 
contractors. 

Stantec’s objectives were in line with Hawkesbury Hydro’s intent to have their 110kV substation 
rehabilitated under a Fixed Price Contract, similar to the CCDC 2 ‘Stipulated Price Contract’, 
published by the Canadian Construction Documents Committee.   
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2.3 METHODOLOGY 
Stantec’s review of the project was undertaken using the following methodology: 

• Conduct a project briefing with Hawkesbury Hydro 
• Perform a site review of the 110kV substation  
• Acquire and review all available background documentation and correspondence 
• Review the latest drawings and specifications 
• Provide a list of questions and concerns for review and comment by BPR 
• Review the modified drawings and specifications and provide additional comments, as 

required 

Following the review of the site, design documents, and background documentation and 
correspondence, Stantec issued a set of comments to BPR, through Hawkesbury Hydro.  A copy 
of Stantec’s review comments, along with BPR’s responses, has been attached as Appendix A.  
Stantec’s comments are shown in regular/black text, and BPR/Tetra Tech’s (TT) initial responses 
to the comments are shown below in red text.  Where further discussion was warranted, 
responses are followed by another iteration of Stantec comments and TT responses, shown in 
regular/black text and blue text, respectively.   

Some of TT’s responses to Stantec’s review comments demonstrate reluctance to assume 
technical and oversight responsibility for key aspects of the design.  This assessment is solely 
based, however, on comparison between the design documents produced by TT and their 
mandate, as outlined in their fee proposal, attached as Appendix B.   

2.4 CONDITIONS PRECEDENT UNDER THE FINANCING AGREEMENT 
The conditions outlined in the amending agreement (AA) between Hydro Hawkesbury Inc. and 
Ontario Infrastructure and Lands Corporation (OILC), dated April 28, 2016 include but are not 
limited to the following: 

• OILC agrees to provide financing in the amount of $2,300,000.00 to the Borrower, Hydro 
Hawkesbury Inc.  Of the total $2.3M initially funded by OILC, $750K was allocated for 
another project, and the remaining $1.55M for the 110kV substation project. 

• The Borrower shall maintain a Debt Service Coverage Ratio at 1.3 to 1 or higher for the 
term of this Agreement; such ratio will otherwise be tested and calculated as of the end 
of each Fiscal Year as applicable.  Debt “Service Coverage Ratio” is defined as earnings 
before interest, taxes, depreciation and amortization, divided by interest and principal 
payments. 

• The Borrower shall maintain a Debt to Assets Ratio at 60% or lower for the term of this 
Agreement; “Debt to Assets Ratio” is defined as all interest bearing debt divided by total 
assets. 

The above conditions effectively replaced the financial covenants outlined in the original 
financing agreement (FA), executed in February, 2012. 

A second financing agreement for an additional loan of $1,930,000.00 was executed between 
OILC and Hawkesbury Hydro May, 2016.  $450K of this second loan is to fund another project, 
and $1.48M to fund the 110kV substation project. 
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3 DESCRIPTION OF PROJECT 
3.1 THE PROJECT STRUCTURE 

Hawkesbury Hydro initially engaged the services of BPR in 2012 to provide project management, 
electrical and civil/structural engineering design and construction supervision services for the 
addition of a new 110kV/12.48kV 25MVA transformer in the existing Hawkesbury Hydro 
substation.  The agreed upon scope of work and deliverables are outlined in BPR’s professional 
services proposal, attached hereto as Appendix B.   

Hawkesbury Hydro’s intent was to have their 110kV substation rehabilitated under a Fixed Price 
Contract, similar to the CCDC 2 ‘Stipulated Price Contract’, published by the Canadian 
Construction Documents Committee.  To this end, the Consultant, BPR, was to generate a set of 
tender documents (drawings and specifications) that would completely define the project.  With 
the finished documents, a Request for Proposal (RFP) would be issued to various constructors to 
provide firm prices to complete the work.  BPR should be available to assist in the tendering 
process, answering technical questions from bidders, offering assistance in evaluation of the 
submitted bids, perform all site reviews, review payment certificates, and other technical tasks 
on behalf of Hawkesbury Hydro throughout the project until successful completion.  The owner 
may pre-purchase large or long delivery items, but based on specifications provided by and 
shop drawing reviews conducted by the Consultant.  It is also the Consultant’s responsibility to 
ensure that the installation, warranty, testing and commissioning of pre-purchased equipment is 
properly accounted for in the tender documents, to ensure the cost to perform all required tasks 
is appropriately accounted into the contractor bids.  

Some issues noted with the project structure in the Initial Project Review were as follows:     

• The Consultant has provided design services but has yet to produce a complete and 
thorough design package that can be used to solicit bids for a Fixed Price Contract to 
complete the outstanding work. 

• The Consultant has solicited some information from various regulatory authorities, 
including the IESO, Hydro-One, and the OEB; however, but there have been substantial 
changes required and costs incurred to meet requirements of authorities having 
jurisdiction.  This may be due to the Consultant’s failure to confirm some requirements 
with the authority having jurisdiction, properly incorporate them into the design, or may 
be as a result of the authorities having jurisdiction failing to provide timely and/or 
comprehensive responses to TT. 

• The Owner has pre-purchased some of the large equipment with long lead times; the 
Consultant has not updated the drawings and specifications accordingly, to clearly 
identify the contractor’s scope of work regarding pre-purchased equipment. 

• The Owner has directed some work, including letting contracts to sub-contractors, 
scheduling construction, and otherwise organizing the on-going completion of the 
project; these tasks should be the responsibility of the Consultant and the contractor.  
The owner should not be required to act as the constructor themselves.  Under normal 
circumstances, as is the case with Hawkesbury Hydro, the owner does not have the 
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appropriate capabilities, insurance, or capacity to act as the constructor. 

• The Owner had employed a Construction Manager (CM) at one point to try to bring the 
project back on track, but the CM was not successful in managing the work acceptably. 

• Several engineers have been involved with the project since its original inception, due to 
departure of personnel from TT.  It should be ensured that TT has all required personnel in 
place to fulfill the requirements of their contract with Hawkesbury Hydro and that all 
parties agree on the responsibilities of TT, going forward, to see the project through 
construction completion. 

All of these initial issues have been addressed through the combined efforts of Stantec Montreal 
and Tetra-Tech.  Hydro Hawkesbury has entered into a CCDC 2 ‘Stipulated Price Contract’ with 
Eptcon, for completion of the substation refurbishment. 

3.2 THE SITE 

The project site is Hawkesbury Hydro’s existing 110kV substation, located on the south side of 
Main St. W, in Hawkesbury, Ontario, as shown in Figure 1 below.  Two 110kV/12.48kV 
7.5/10/12.5MVA ONAN/ONAF/ONAF transformers currently operate within the substation 
supplied by a feeder out of the Hydro One Hawthorne Transmission Station. 

 

Figure 1: Hawkesbury Hydro 110kV Substation 

3.3 THE SYSTEM 

The purpose of the 110kV substation refurbishment project is to replace one of the existing 
transformers (T1) with a 15/20/25MVA ONAN/ONAF/ONAF transformer to increase the substation 
capacity.  The new transformer would be supplied by a new 145kV, 1200A, 40kA-rated circuit 
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switcher.  The design is to include a new concrete pad and oil containment for the new 
transformer as well.  A second circuit switcher, concrete pad, etc. is to be included to support 
the future replacement of transformer T2.  The most recent design drawings and specifications 
have been included herewith as Appendix C.  

3.4 ENERGY PRODUCTION 
Electricity distributed through the town at 12.47kV from the Hawkesbury Hydro substation is 
received at 115kV from Hydro One’s Hawthorne Transmission Station.  The estimated peak 
demand on the Hawkesbury Hydro substation is expected to reach 20MVA in 2016, and 
21.9MVA by the year 2025 based on a peak demand of 19.4MVA, recorded in January, 2013.  
Replacement of T1 with a 25MVA transformer will increase the substation’s overall capacity from 
25MVA to 37.5MVA, providing redundancy sufficient for the support of peak loading conditions 
into the future. 

3.5 FINANCIAL ANALYSIS 
Hydro Hawkesbury filed a Cost of Service application in 2013 for rates effective January 1, 2014.  

The current rates, approved during this proceeding, were based on the following deemed cost 
of capital parameters:  

Capitalization/Cost of Capital 
 

Capital Structure:  
   Long-term debt Capitalization Ratio (%) 56.00% 
   Short-term debt Capitalization Ratio (%) 4.00% 
   Common Equity Capitalization Ratio (%) 40.00% 

100.00% 
Cost of Capital:  
   Long-term debt Cost Rate (%) 3.94% 
   Short-term debt Cost Rate (%) 2.11% 
   Common Equity Cost Rate (%) 9.36% 

 
On an approved Rate Base of $6,386,201, the utility collects, through its current rates, $385,394 to 
cover its return on investments. This amount covers a Deemed Interest Expense in the amount of 
$146,295 and Return on Deemed Equity of $239,099.  

Debt Service Reserve works as an additional security measure for lenders.  It is generally a 
deposit which is equal to a given number of months projected debt service obligations.  
Hawkesbury Hydro does not currently have a Debt Service Reserve or a Maintenance Reserve.  

The following table shows the value of Hawkesbury Hydro’s assets including its Rate Base, where 
Rate Base = Net Fixed Assets + Working Capital Allowance.  The table compares the capital 
spending approved by the Ontario Energy Board (OEB) with the 2014 Actuals.  The reason for the 
underspending in capital assets is in part due to unforeseen issues with the substation 
project.              
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OEB Approved Actual 

  2014 2014 

Utility Income 239,099 372,868 
      
Gross Fixed Assets (year end) 7,129,008 6,956,532 
      
Capital Expenditures (additions) 1,807,902 138,072 
       
Accum Depreciation -2,261,013 -2,257,966 
Net Fixed Assets 4,867,996 4,698,567 
Average Net Fixed Assets 4,094,282 4,395,783 
      
Utility Rate Base 6,386,201 6,004,701 

Deemed Equity Portion of Rate Base  2,554,480 2,401,880 
Income/(Equity Portion of Rate Base) 9.36% 15.52% 

    Indicated Rate of Return 6.03% 6.32% 
Approved Rate of Return 6.03% 6.03% 

Sufficiency / (Deficiency) in Return 0.00% 0.28% 
      
Equity 40% 40% 
Short Term Debt 4% 4% 
Long Term Debt 56% 56% 
Equity Return 9.36% 9.36% 
Short Debt Return 2.11% 2.11% 
Long Debt Return 3.94% 3.94% 
Tax Rate 15.50% 15.50% 
      

Net Revenue Sufficiency / (Deficiency) 0 16,949 

3.6 OPERATIONS AND MAINTENANCE 
Hawkesbury Hydro’s substation equipment is operated and maintained in accordance with 
equipment manufacturers’ recommendations.  Hawkesbury Hydro has oil sampling and testing 
performed annually on their substation transformers.  Subsequent shutdowns are performed, if/as 
required to correct any anomalies.  General Electric is typically hired to conduct electrical 
maintenance and testing of the equipment within both Hawkesbury Hydro substations. 
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4 PERMITS, APPROVALS, ETC. 
4.1 APPROVALS 

4.1.1 Ontario Power Authority (IESO) 

The Independent Electricity System Operator (IESO) granted conditional approval for the 
transformer replacement at Hawkesbury Hydro’s 110kV substation in July, 2013.  Their System 
Impact Assessment report is attached hereto as Appendix D. 

4.1.2 Ministry of the Environment 

The Ministry of Environment (MOE) Environmental Compliance Approval Application for the 
project, attached as Appendix E, was submitted June, 2015.  The application includes other 
documents, as follows:  

• Environmental Response Plan submitted by Hawkesbury Hydro 

• Acceptance letter from Southern Nation Conservation 

• Acceptance letter from Town of Hawkesbury 

• Design Brief by TetraTech (TT or BPR) 

The pending MOE application indicates that a secondary containment system is to be installed 
for the substation oil-filled transformers consisting of geocomposite clay liner based basins, and 
an “Imbiberbeads” type drain shut-off system to block drainage in the event of a spill.  The 
Consultant’s design documents contradictorily show a Sorbweb system, which cannot be 
installed.  The manufacturer, Albarrie GeoComposites, suspended all quotations, deliveries, and 
installations of the system in September, 2013, pending investigation of an oil spill.  This issue was 
among the review comments submitted by Stantec (Appendix A), as well as concerns related to 
the delay in receiving MOE approval.  Environmental Compliance Approval was granted by the 
MOE on February 1, 2016, and is attached hereto as Appendix E. 

4.1.3 Hydro One 

Hydro One reviewed partially completed drawings and specifications back in April, 2015, and 
indicated their approval for the proposed loadbreak switches.  Initially, circuit switchers that did 
not meet Hydro One and IESO requirements were prepurchased.  Hawkesbury Hydro was 
subsequently required to purchase additional loadbreak switches for installation upstream of the 
circuit switchers.  Hydro One approval of the revised design was secured May 26, 2016. 

4.1.4  Notice to Proceed (NTP) 

As this project is an upgrade of existing plant, the NTP is not applicable.  

4.1.5 Regional/County/Municipal 

Plans were initially submitted to the Town of Hawkesbury for review in April of 2014.  Due to the 
location of the substation, and potential impact on the municipal water system, the Town of 
Hawkesbury indicated that a building permit application was required, as well as environmental 
approval.  Of particular concern was the secondary containment system proposed for the 
transformers.   
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The building permit application was completed and submitted in December, 2014.  The 
documentation submitted included the plans and specifications, as well as a design brief and a 
description of the proposed confinement basins and “Imbiberbeads” drain shut-off system. 

Upon review of the application and supplementary documents, the Town of Hawkesbury 
concluded that a permit would not be required.  They do however require site observations 
reports to be submitted for their records and have requested notification upon completion of 
construction, as expressed via letter on January 19, 2015.  Appendix F contains this letter, along 
with the other correspondence between Hawkesbury Hydro and the Town of Hawkesbury 
relating to the substation upgrades. 

4.1.6 Building Permits/SPA/Zoning 

A building permit for the installation of the prefabricated building to house the substation 
protection equipment was issued in January, 2014 and is attached hereto as Appendix G.  As 
indicated in the previous section, an additional permit for the substation works is not required. 

4.2 CONTRACTS 

4.2.1 EPC Contract 

An engineering procurement construction contract does not apply in the case of this project.  
As described in Section 3.1, the engineering services are provided under the terms of the BPR 
services proposal and the construction will be executed under a CCDC Stipulated Price 
Contract, following a competitive bid process. 

4.2.2 Land Tenure 

The 0.758 acre land on which the 110kV substation is built was transferred to Hawkesbury Hydro 
from Hydro One Networks, Inc. in 2001.  The land/deed transfer is included under Appendix F, 
among the documentation submitted as part of the building permit application to the Town of 
Hawkesbury. 

4.2.3 Infrastructure Ontario Financing Agreement(s) 

Hydro Hawkesbury Inc. and Ontario Infrastructure and Lands Corporation (OILC) executed their 
original financing agreement in February, 2012.  In the agreement, OILC agreed to provide 
financing in the amount of $2.3M to the Borrower, Hydro Hawkesbury Inc.  Of this $2.3M total, 
$1.55M was allocated for the funding of the 110kV substation project.  In May, 2016, Hydro 
Hawkesbury Inc. and OILC entered into a new financing agreement whereby OILC committed 
to an additional total loan amount of $1.93M, with $1.48M allocated for the funding of the 110kV 
substation project.  The total amount of OILC funding provided for the upgrades to Hawkesbury 
Hydro’s 110kV substation is $3.03M, the sum of the funds allocated to the project within each of 
the two financing agreements. 

4.2.4 Construction Contract 

The CCDC2 Stipulated Price Contract entered into by Hawkesbury Hydro and Eptcon for the 
completion of the 110kV substation upgrades is attached hereto as Appendix N. 
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5 PROJECT BUDGET 
5.1 BUDGET (INCLUSIONS/EXCLUSIONS, ETC.) 
In April, 2015 Tetra-Tech total submitted a revised budget estimate of $2,830,300, which was 
approximately $1.2 million dollars in excess of what was originally estimated.  Stantec identified 
some items that appeared to have been unaccounted for in Tetra-Tech’s estimate in November 
2015.  As such, the project budget was adjusted to $3,030,800 and a new financing agreement 
was executed in May 2016 between to provide the additional funding.  Of the $3,030,800 total 
estimated budget in November 2015, almost $1.47M had already been spent and the estimated 
cost to complete was therefore approximately $1.56M with $945K allocated for construction 
costs, $377K for indirect costs, and a $275K contingency.  When the project was tendered in the 
fall of 2016, the lowest bidder was Eptcon with a cost of $1.54M, almost $600K more than what 
was left in the budget to fund construction.  The bids were higher than expected due to the 
accelerated construction period and associated overtime costs that were not accounted for 
because the 2015 budget was not revisited before going to tender.  Tetra Tech confirmed, 
however, that the main reason the budget was underestimated was because they had failed to 
account for project costs previously expended.  Using the cost contingency, and savings on 
some of the indirect costs allowed for, the budget was revised to $3,219,623.75 in the November, 
2016 Drawdown and Certification Report. 

Following submission of the November 2016 report and Hydro Hawkesbury’s drawdown request, 
Tetra Tech revisited the project budget and additional costs came to light that had not been 
accounted for previously.  These were fees imposed by the Electrical Safety Authority for an 
additional review of construction plans and specifications for approval, as well as additional 
engineering fees for Tetra Tech for construction support.  As a result of Hydro Hawkesbury’s 
decision to delay the construction until the spring of 2017, additional fees were negotiated with 
Stantec Ottawa to extend the term of I.E. reporting responsibilities.  These additional costs further 
increased the project budget to $3,335,969 (rounded up by Tetra Tech to $3,336,000), with no 
contingency. 

At the request of Infrastructure Ontario, Stantec Ottawa prepared a report identifying any risks of 
future cost escalation.  A proposal to increase Stantec Ottawa’s level of oversight for the 
remainder of the project was additionally requested by I.O.  The identified risks were quantified 
and summed to arrive at a total contingency of $375,200.  Including Stantec’s additional fees, 
but excluding the contingency, the updated budget is $3,352,810.  Also including the 
contingency, the estimated budget was increased to $3,727,979 (rounded up to $3,728,010) 
broken down as follows. 
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5.2 PROJECT EQUITY 
Project equity does not apply in this case, as the project is being funded by debt. 

5.3 WORK IN PLACE AND COST TO COMPLETE 
$2,520,473.96 has been spent on the 110kV substation refurbishment project to date, leaving an 
estimated cost to complete of $1,207,505.04, including the $375,200.00 contingency.  If none of 
the contingency is required, the cost to complete the project will be $832,336.04. 

Item Budget (2015) Current Budget Costs to Date Costs to 
Complete

Construction Costs
Civ il and Structural $607,030.00 $985,512.00 $811,425.68 $174,086.32 
Electrical $1,404,420.00 $1,718,317.00 $1,232,612.88 $485,704.12 
Decontamination (if required) $99,470.00 $0.00 $0.00 $0.00 

Sub-total $2,110,920.00 $2,703,829.00 $2,044,038.56 $659,790.44 

Indirect Costs
Engineering and Serv ices $373,442.00 $364,792.00 $339,735.90 $25,056.10 
Hydro One Fees $60,000.00 $60,000.00 $60,000.00 $0.00 
IESO Fees $1,450.00 $1,450.00 $1,450.00 $0.00 
Pre-op Commissioning $94,445.00 $76,886.00 $0.00 $76,886.00 
Construction Admin/Mgmt $65,000.00 $75,600.00 $48,100.00 $27,500.00 
3rd party rev iew & IE reporting $50,000.00 $70,222.00 $27,149.50 $43,072.50 

Sub-total $644,337.00 $648,950.00 $476,435.40 $172,514.60 
Contingency $275,543.00 $375,200.00 $0.00 $375,200.00 

Total $3,030,800.00 $3,727,979.00 $2,520,473.96 $1,207,505.04 
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5.4 MARGIN CALCULATION 

 

5.5 CONSTRUCTION BUDGET 
Based on the current contracts in place and a $375,200 contingency, the total construction cost 
is now estimated at $3,727,979. 

5.6 HOLDBACK 
A holdback of $39,509.80 was deducted from Eptcon’s first progress claim of $395,098.00 for 
work completed before October 31, 2016.  A holdback of $50,392.74 was deducted from 
Eptcon’s subsequent claim for work completed in November, 2016.  The total holdback amount 
is currently $89,902.54.  10% holdback will be applied to all of Eptcon invoices until project 
completion and application for holdback release, in accordance with the terms of executed 
CCDC2 Stipulated Price Contract. 

5.7 ADVANCE RECOMMENDATION AND DRAW DOCUMENTS 
After their own cash injection of $322,810.00, Hawkesbury Hydro has requested an advance of 
$765,130.86 for April 18, 2017 to cover the project costs they have paid since the previous draw.  
Stantec has reviewed the latest construction schedule, as well as the invoices paid by 
Hawkesbury Hydro during this period.  Stantec Ottawa additionally visited the substation on 
February 3, 2107 to verify construction progress. 

Based on review of the invoices, other documentation and the construction progress, we 
recommend payment of the amount requested.  Stantec confirms that none of the costs 
claimed are for changes to the contract, or other items unaccounted for in the current budget.  
Any such costs will be identified, and covered by Hawkesbury Hydro (i.e. the contingency).  

1. FUNDING SUMMARY

Source of Fundung Original FA
Current FA/ 
Reporting 

Budget

Advance to 
Date

Current 
Release

Balance on 
Sources

IO Construction Loan #11050 $1,550,000.00 $1,550,000.00 $1,432,533.10 $117,466.90 $0.00 
Borrower's Equity $50,000.00 $322,810.00 $0.00 $322,810.00 $0.00 
IO Construction Loan #15100 $0.00 $1,480,000.00 $0.00 $647,663.96 $832,336.04 

$1,600,000.00 $3,352,810.00 $1,432,533.10 $1,087,940.86 $832,336.04 

2. PRIMARY MARGIN 3. SECONDARY MARGIN

Gross Cost to Date $2,610,376.50 3,030,000.00   Loan Amount
Less HoldBack $89,902.54 $832,336.04 Less Cost to Complete

Net Cost to Date 2,520,473.96    2,197,663.96   

Less Borrower's Cash Injection 322,810.00       $322,810.00 Add Borrower's Cash Injection 
Maximum Loan Available 2,197,663.96    2,520,473.96   Maximum Loan Available

Previously Advanced 1,432,533.10    1,432,533.10   Prev iously Advanced

Current Advanceable $765,130.86 $1,087,940.86 Current Advance
Requested Amount 765,130.86      (including borrower's injection)
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6 CONSTRUCTION 
All of the major substation equipment required for construction completion has been delivered 
and is either being stored within the substation or the adjacent lot, which has been rented by 
the contractor.  Much of the civil and foundations work for the new substation equipment was 
completed in the Fall of 2016 and the project was on track for completion by its target date of 
December 15, 2016.  In mid-November, the decision was made by Hawkesbury Hydro to delay 
the remainder of the construction until the spring to reduce the risk of an outage in December, 
during peak loading conditions.   

During the changeover, the Hawkesbury Hydro customers are required to be supported by a 
single transformer for a significant period of time.  Hawkesbury Hydro is able to divert some 
customers to its 44kV substation through switching, but there is a still a higher risk associated with 
having only one transformer in service in the 115kV station, instead of two.  This condition is much 
less risky in the spring, when the loading levels on Hawkesbury power system are substantially 
lower.   

Following remobilization, next week, Transformer T1 will be taken offline and moved to its new 
concrete pad.  The system will be supplied only by Transformer T2 for a few weeks, while the 
structures, cabling, and protection work are completed for new Transformer T3, circuit switcher 
and loadbreak switch and the equipment is moved into placed and tested.  Following 
energization of Transformer T3, Transformer T2 will be taken offline and the entire system will be 
supplied by the new Transformer T3 for the first few weeks of May, while the circuit switcher, 
loadbreak switch, and additional work is completed to reconnect Transformer T1 into the system. 

6.1 CHANGE ORDERS 
The decision to delay the remainder of the construction until the Spring of 2017 did not result in 
additional costs from the contractor, Eptcon, because their costs for remobilization, additional 
labor, etc. were offset by the overtime costs built into their original bid price, due to the 
accelerated schedule that was originally mandated by the tender documents. 

There have been no change orders approved to the Eptcon contract to date with the 
exception of one for $18,998.11.  This change order was for the elective replacement of the 
substation fencing and has not been captured in the budget.  None of this $18,998.11 has been 
paid by Hawkesbury Hydro or invoiced by Eptcon to date.  When this change order or any 
portion thereof is invoiced, the amount will be paid by Hawkesbury Hydro and excluded from 
any drawdown requests.  There are no other change orders approved or pending 
contemplated change notices (CCN’s) on the project. 

6.2 CONSTRUCTION SCHEDULE 
Construction began on September 26, 2016 and was originally expected to be completed by 
December 15, 2016.  The contractor’s latest schedule is attached hereto as Appendix I, which 
was prepared following Hawkesbury Hydro’s decision to delay the project until the Spring of 
2017.  The schedule shows a remobilization date of March 29, 2017 (last week).  Eptcon has not 
remobilized yet, as the date was pushed back due to weather conditions.  Eptcon is in the 
process of preparing an updated schedule to reflect the actual remobilization date, which is 
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now scheduled for April 10th.  Once the revised schedule has been received, the target 
completion date will be confirmed.  As per the current schedule, the target completion date is 
May 25, 2017.  This may be pushed back until early June as a result of the delayed 
remobilization. 

It appears, however, that Eptcon has some buffer built into the schedule and the delayed 
remobilization should therefore be unlikely to impact the schedule or cost; the remaining 
construction work was originally scheduled to be completed within a 4-5 week period at the end 
of 2016 and now the same work has been spread over a 2 month period.   

6.3 STATUTORY DECLARATION/WSIB CERTIFICATES 
A copy of the contractor’s WSIB certificate and registration are attached hereto as Appendix O. 

6.4 SITE VISIT REPORTS 
Two site reports, from Tetra Tech visits on October 13th and October 18th, are included under 
Appendix P.  

6.5 PHOTOS 
Stantec (Ottawa) visited the substation February 3, 2017.  No work was in progress, as 
construction was suspended in December, 2016.  Foundations for equipment were visible but 
nearly 100% snow-covered, as shown in the photos below. 

 

Figure 2: 110kV Substation 
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Figure 3: 110kV Substation 

Stantec (Ottawa) visited the site on October 27th to review the construction progress.  Eptcon’s 
subcontractor, Hawkins, was on site digging.  They were on schedule to complete concrete 
work by the end of the following week (November 4th).  Photos from this visit are included below. 

 

Figure 4: 110kV Substation 
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Figure 5: 110kV Substation 

 

Figure 6: 110kV Substation 
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Figure 7: 110kV Substation 

 

Figure 8: 110kV Substation 
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In June 2016, Infrastructure Ontario visited the site with Hawkesbury Hydro, Tetra Tech and 
Stantec.  Photos from this visit, which occurred prior to the recommencement of construction by 
Eptcon, are included below.  

 

Figure 9: 110kV Substation 

 

Figure 10: New Transformers and Equipment to be Installed 
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Figure 11: Existing Transformer, New and Existing Poles 

Photographs from a previous site visit conducted by Stantec in April, 2015 are shown below. 

 

Figure 12: New 110kV Poles 
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Figure 13: Pre-purchased Equipment Stored in Substation 

 

 

 

Figure 14: New Controls Building 
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6.6 ISSUES GIVING RISE TO DELAYS/COST OVERRUNS 
The anticipated construction cost, based on Eptcon’s base contract, is approximately $600K in 
excess of the most recently completed construction budget.  The fact that the lowest bid 
(Eptcon’s) was higher than the estimated cost may have been partially due to the condensed 
schedule.  Tetra Tech did not update the project budget in 2016 prior to tender to account for 
the project’s accelerated schedule and, in their 2015 budget, they did not account for costs 
that had been spent to date. 

Following submission of the November 2016 report and Hydro Hawkesbury’s drawdown request, 
Tetra Tech revisited the project budget and additional costs came to light that had not been 
accounted for previously.  These were fees imposed by the Electrical Safety Authority for an 
additional review of construction plans and specifications for approval, as well as additional 
engineering fees for Tetra Tech for construction support.  As a result of Hydro Hawkesbury’s 
decision to delay the construction until the spring of 2017, additional fees were negotiated with 
Stantec Ottawa to extend the term of I.E. reporting responsibilities and provide additional 
oversight on behalf of Infrastructure Ontario.  

Stantec Ottawa prepared a report in February, 2017, identifying potential risks of future cost 
escalations or delays.  These risks are summarized as follows: 

• Weather conditions (could lead to delays) 

• Errors/omissions in construction documents 

• Issues with circuit switcher after long term storage 

• Moisture content in transformer oil 

• Other issues with transformer after long term storage 

• Unforeseeable site conditions 

• Electrical outage/failure 

The decision to delay the remainder of the construction work has reduced the risk of further cost 
escalation (due to electrical outage/failure) by allowing two of the 115kV substation 
transformers to continue to operate until April, when lighter electrical loading conditions are 
expected.  Weather could still be a factor, as it has an impact on the system loading and could 
delay resumption of civil work, but Hawkesbury Hydro will be monitoring the system loading daily 
and Eptcon’s schedule appears conservative and so should not be impacted overall by delays 
due to weather. 

The remaining risks have been quantified and totaled to arrive at a $375,200 contingency. 
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7 PROFESSIONAL CONSULTANT’S REPORTS REVIEWS 
7.1 DUE DILIGENCE REPORTS 
Tetra Tech completed a ground grid study in October, 2014, attached hereto as Appendix J.   

7.2 ENVIRONMENTAL SITE ASSESSMENTS 
This is discussed previously in Section 4.1.2. 

7.3 GEOTECHNICAL REPORTS 
Houle Chevrier Engineering, Ltd. conducted a geotechnical investigation and subsequently 
prepared a report in August 2012.  The geotechnical report is attached hereto as Appendix K. 
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 Stantec Consulting Ltd. 
 400 - 1331 Clyde Avenue,  
 Ottawa ON  K2C 3G4 
 Phone: 613-722-4420 
 Fax: 613-722-2799       
 

 
June 30, 2015 
File: 163301863 

Attention: Michel Poulin   
Hawkesbury Hydro 
850 Tupper Street 
Hawkesbury, ON  K6A 3S7 

Dear Mr. Poulin, 

Reference: 14988 – Hydro Hawkesbury 110kV Station Retrofit   

This document includes all mark-ups noted on the “Hydro Hawkesbury 110kV Station Retrofit 
Electrical Installation Work”, Technical Specification prepared by BPR (Tetra Tech), dated 
September 18th, 2013 and on the 110kV Station Refurbishment drawings prepared by Tetra Tech, 
Issued for Comment, dated 2015-03-27.  The purpose of this document is to simply ensure all mark-
ups identified on the technical specification and drawings are clearly understood; therefore, this 
document must be read in conjunction with the marked-up technical specifications and 
drawings.  Red text is the response from Tetra Tech, while the following black text is our response 
again.  Note the abbreviations for Hawkesbury Hydro (HH) and Tetra Tech (TT).  Note that a few 
more comments have been added. 

SPECIFICATION COMMENTS 

The following section clarifies the mark-ups noted on the Technical Specification; therefore, the 
comments in the section should be read while referencing the technical specification mark-ups.   

GENERAL NOTES: 

• The technical specification is insufficient to provide complete guidance to a contractor for the 
purpose of bidding.  A complete tender package should be prepared that references or 
includes a detailed contract similar to the requirements of the Canadian Construction 
Document Committee’s CCDC 2 with typical front end contractual and bidding requirements.  
Although the technical specification provides general equipment and commissioning 
requirements it does not detail any contractual obligations of the contractor.  The technical 
specification does not making any reference to the required qualifications of the contractor, 
insurance requirements, warranty requirements, shop drawing submission requirements, 
regularly scheduled construction meetings, time frame for which the project is to be 
completed, details of how the commissioning process is to be completed, etc.  Currently the 
documentation evaluated is insufficient for Hawkesbury Hydro to engage in a contract with a 
construction contractor as the terms of the contract are not established with the technical 
specification.  Tetra Tech has prepared the technical specification only.  All commercial clauses are 
out of scope.  The technical specification should include all Div 01, 02, and other sections that 
are relevant to this project, and only refer to the typical CCDC contract.  If HH wants to modify 
the standard CCDC front end contractual and bidding requirements, they may then do so as 
their prerogative.  

• The most recently issued technical specification is close to a year and a half older than the 
most recent drawings issued.  As a result, with many significant items of equipment having 
already been purchased, many of the tasks outlined in the technical specification are no 
longer relevant.  The tender documents should be carefully reviewed and modified to clarify 
the tasks the contractor shall perform to successfully complete the project.  The intent of this 
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package was to send it to a general contractor, not to split items to different contractor.  Agreed, this 
would be the preferred method. 

• Have the interrupting ratings of the downstream equipment been evaluated against the 
increased fault levels?  The fault levels supplied by the new transformer are not substantial but 
the lowest rated devices within the 12.47kV network should be reviewed and evaluated 
against the new fault levels.  Even if the verification of downstream equipment is out of scope.  As 
the maximum fault level is 5.58 kA.  We assume the equipment will still have the appropriate capacity.    
The impact of increased fault current should always be reviewed at least on the devices 
directly fed by the increased supply, especially the immediately downstream distribution 
system. 

SECTION 2 - SCOPE OF WORK 

• The specification references Sorbweb, our understanding is an Imbiber systems is being 
proposed, this change should be integrated into the tender documents.  Note that the 
consultant must ensure any approvals will be, or can be granted, before proceeding to 
tender.  In process with Ministry of the Environment.  Is there an estimated time for approval?  
Note that if this process will take too long it may be beneficial to move to some other type of 
oil containment system, such as that provided by CI Agent. 

• Reference is made to installing the new control building, this should be removed, but any 
remaining requirements to modify, integrate, or commission the new building should be clearly 
added.  To be incorporated to the document.  Ok. 

• The specification is stating that new bushing current transformers (CTs) will need to be installed 
on the existing transformer 55T2.  Are these CTs being installed inside the transformer or over 
the exterior portion of the bussing?  The method in which the CTs are installed should be 
clarified and the specification of the CTs should be specific.  They will be mounted onto the 
exterior portion of the bushing.  Ok, ensure specifications are added for exterior type instrument 
transformers. 

• The specification states the transformer manufacture will off load the transformer.  Is this still the 
case, as the transformer is already on site?  The Transformer is already on site.  Ok, modify 
specifications to suit. 

• Reference to the supply, installation, and commissioning of the two new 3000A, 115 kV 
operational disconnects should be added to the specification.  To be incorporated in the 
document.  Ok. 

SECTION 3 - WORK EXCLUDED 

• Will the contractor not have to install the transformer?  By M. Poulin    The client cannot take on 
the responsibility of a constructor, the design should include ensuring the general contractor 
takes responsibility for testing the transformer, moving and installing the transformer, then 
retesting and commissioning the transformer.  Who is responsibility for the warranty should be 
clarified within the tender design.   

SECTION 5 - STANDARDS 

• The system designer should complete a design that meets CSA and IEEE requirements as well 
as account for HONI and IESO requirements.  No comment from TT.   

SECTION 6 - TECHNICAL REQUIREMENTS 

6.1.1 Has a lightning protection study already been completed?  Not included in the scope.  The 
existing ground wires are kept. Ok. 
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6.2.2 Once the ground grid is backfilled the ground grid should be tested to confirm its 
impedance matches that defined in ground grid study.  To be incorporated to the document. 
Ok. 

Confirm ground current used in ground grid analysis meets the requirements of Hydro One.  
Hydro One has often requested that higher-than-actual ground fault currents be used in 
analysis and design of the ground grid electrode.  The sentence from the ground grid study 
is unclear as to where the line to ground fault level was derived from. 

 

The effect of the transmission overhead ground wires and neutral conductors of the distribution 
lines is not considered in the study.  Where transmission line overhead ground wires or neutral 
conductors are connected to the substation ground, a substantial portion of the ground fault current 
is diverted away from the substation ground grid.  Confirm ground current used in ground grid 
analysis meets the requirements of Hydro One, the data from the fault simulation is for 
existing conditions in 2012 and may not meet future supply growth. 

SECTION 7 - STATION YARD ELECTRICAL EQUIPMENT INSTALLATION 

7.1 This section should be reviewed and updated to reflect the current status of the project. 

How are you to prove that the contractor damaged the transformer? Typically 
transformers are supplied and installed by the contractor such that the contractor is 
responsible for the integrity of the transformer until the transformer’s ownership is turned 
over to the owner at the end of the project.  It will be difficult for the contractor to take 
responsibility for a transformer they did not supply or off load initially.  The transformer 
should be tested before and after the transformer is installed on its pad to ensure the 
transformer’s condition is known before it is relocated by the contractor.  By M. Poulin.  The 
client cannot take on the responsibility of a constructor, the design should include ensuring 
the general contractor takes responsibility for testing the transformer, moving and installing 
the transformer, then retesting and commissioning the transformer.  Who is responsibility for 
the warranty should be clarified within the tender design.   

7.3 The transformer’s mid tap is 110kV with an upper tap of 115kV. Has the high side tap setting 
been confirmed with Hydro One so it can be set appropriately prior to energization?  Will 
have to be coordinated with the commissioning team.  This should be a design team 
confirmation.  The Transmission System Code, Appendix 1 requires transformers to be able 
to operate at 115kV plus a potential overvoltage of 6%, or 121.9kV.  The maximum tap 
voltage of the provided transformer is 115.5kV, the maximum operating voltage without risk 
of over-fluxing should be confirmed. 

SECTION 9 - P&C BUILDING   

9.1 This section should be modified since the P&C building is already installed on site.  Ok 
9.2.1 Define ‘Blanked’.  To be incorporated in the document. Ok. 

9.3.1 The numbering for the ‘Protective Relay’ should be 9.3.3.  To be incorporated in the document. 
Ok. 

DC control drawings should be made showing which I/O’s are to be monitored.  DC Control 
schematics are done by GE. GE’s drawings do not specify which I/O are to be monitored, this 
would be the responsibility of the designer to select which I/O he requires to be monitored. 
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SECTION 10 - COMMISSIONING 

10.2 Define ‘PUI’.  No comment from TT.   

Should clarify who completes relay logic programming.  The programming is done by GE. Ok, 
clarify within tender documents. 
Should specify the requirements for test documentation to provide a comprehensive 
documented baseline for annual maintenance testing and verification.  No comment from 
TT.   

10.3.1 Add commissioning requirements for new 3000A, 115kV disconnect.  To be incorporated in 
the document Ok. 

10.3.3 Power factor (Doble) testing of the transformer should be done.  To be incorporated in the 
document.  Ok. 

10.3.4 Can the ground grid be isolated to allow the fall of potential test to be completed? If not 
recommend utilizing Tunable Voltmeter or similar method of measuring ground grid 
impedance.  To be incorporated in the document Ok. 

 
DRAWING COMMENTS 

DWG A1-14988-E-001 

• TT – Are there HONI requirements for transfer trip signals?  No, according Hydro One requirements, 
transfer trip is not required as long as we have a load break switches upstream the circuit switchers Ok. 

• Will/Has HONI accepted 51B protection as back-up protection? Why not add 87 as well?  Are 
they permitting the use of the same CTs for the A protection and B protection?  Are separate 
relays being provided for A and B protection?  The latest SLD revision includes Hydro One 
comments.  The submissions that you originally provided to both the IESO and HONI show a 
single overcurrent/differential protection relay, the response from the IESO indicates that the 
application can continue assuming protection according to the Transmission System Code 
schedules E, F, and G of Appendix 1.  Schedule E clause 1.3.1.2 directs that components 
common to the two systems should not be used (i.e. current transformers) while 1.3.1.10 require 
separate voltage transformer windings and separate current transformers.  Section 1.3.1.11 
requires separately fused and monitored DC sources for each protection system.  We did not 
see any HONI response that directly addressed this issue or accepted the proposed installation 
as was provided.  Can you provide the HONI response accepting the configuration as shown? 

• Can both transformers be paralleled together?  Under any situation?  If so protection may 
have to be revised as per HONI TSC, Appendix 1.  The transformers are not operating in parallel. 
How will make-before-break switching be completed without ever operating the transformers 
in parallel? 

• Why has the MCOV rating of the lightning arrestors been specified so high?  The ratings were 
specified by the others. Who specified the LA’s and were they specified incorrectly?  The LA 
manufacturer should be contacted to confirm whether those ratings are appropriate for the 
proposed usage and properly protect the assets. 

• The new differential relays being applied to the existing transformer use primary current 
transformers with a 600:5 ratio, while the Full Load Amps of the transformer is only 62.75 Amps.  
These current transformers may be too large for proper and sensitive differential protection of 
this transformer, potentially smaller multi-ratio CTs should be used to accommodate both 
existing and future transformer sizes? 
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DWG A1-14988-E-005 

• Ground grid analysis must account for wet, dry and frozen ground conditions. Ground grid 
study should be revised to account for all conditions and account for all ground rods.  The 
ground grid analysis for wet, dry frozen would not change safety requirement considering: 

• The resistivity of the superficial surface layer of clear stone would not much altered with the 
weather 

• Safety margin  
• Low soil resistivity 
• Conservative study assumption (Split factor is not considered)  

The implication of frozen conditions are that the resistance of any grounding electrodes within 
the frozen zone are increased by a large factor (10 or more typical), and thus the overall 
resistance increases substantially, especially without any ground rods.  This often results in a 
GPR rising above acceptable limits.  While the resistivity of the surface layer of clear stone may 
not change much, the overall magnitudes of Step and Touch voltage may change 
substantially, thus the report should be updated to include all potential conditions.  This is 
required per the Ontario Electrical Safety Code 25th edition, clause 36-304. 

• Ground rods should be installed to help stabilize the ground grid’s impedance in frozen soil 
conditions.  No comment from TT.  May be required when study is updated to confirm frozen 
conditions. 

• The maximum permissible step and touch voltages in ground grid report are higher than those 
permitted by the Ontario Electrical Safety Code, why is that?  The maximum permissible step and 
touch voltages in the grounding report are calculated taken in account the superficial surface layer of 
150 mm of clear stone having a resistivity 3000 Ohms-m and the soil resistivity measured on site.  
These values are lower than those permitted by the Ontario electrical safety code OESC.  According to 
the OESC if only a 150 mm clear stone ground surface layer is considered the tolerable step voltage is 
3143 V and the tolerable touch is 885 V for 0.5 s fault duration.  Ok. 

• The ground fault report indicates a fault level of 1.761kA to ground was used to complete the 
study, has Hydro One indicated this is the worst case fault level and that this is the fault level to 
design to?  The grounding system design is based on the provided maximum fault to ground provided 
by Hydro Hawkesbury (See annex B of the grounding report).  HONI must be contacted to provide 
the maximum fault currents to account for both existing and future conditions of maximum 
ground current to ensure a safe grounding electrode.  The data from the fault simulation is for 
existing conditions in 2012 and may not meet future supply growth. 

• Increase separation of transformer pigtail ground conductors to avoid accidental 
disconnection of both grounds.  Will be corrected on the drawing. 

DWG A1-14988-E-010 

• Are duplicate wire numbers being shown on drawing? Yes 

• Will breaker fail protection be added in the event the circuit switcher does not operate?  No, 
Load break switch as back up. 

• Will the circuit switch’s disconnect be automatically operated in the event the circuit switcher 
fails to open under a fault condition.  No (according to Siemens drawings) 

• Is HONI not requiring a transfer trip signal to be received?  No as long as we have load break 
switches 

• IESO requires monitoring, refer to IESO document 2013-EX655 issued on July 5, 2013 in response 
to this project, how will this be provided?  Another email stated that no monitoring is required 
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DWG A1-14988-E-011 

• Have burden calculations been performed on current transformer wiring, especially with the 
fairly long distance to the P&C building?  The calculation has been done but as the building was 
installed at a different location and the relays are different from the ones which have been specified, we 
assumed that GE did the calculation.  This will have to be done by the design team as they will be 
taking design responsibility as the Engineer of Record. 

DWG A1-14988-E-014 

• Where are the control drawings for the 52T3-LBS disconnect? The load break switches are not 
purchased.  Ok. 

• Based on the letter issued by Hydro One on February 10, 2015, “Both the circuit switches and 
new [3000A] switch would operate from same protection signals.”  Is this device a rated 
interrupting device? Is the 3000A rating of the disconnect being relied on to interrupt the fault 
as it is greater than the available fault levels?  Could fault levels increase at the site beyond 
3000A? Are shop drawings available for review?  The bottles on the LBS have an interrupting 
capacity of 3000A.  That is the load breaking capacity, what is the interrupting rating of the 
switch? 

• Has Hydro One accepted the potential transformer configuration for metering?  Yes.  Ok. 

• The current being sensed by the GE T35 relay and the SEL-551 relay will be split between the 
two relays. Wiring needs to be corrected such that both relays see the total current from the 
current transformers.  Will be corrected on next revision.  Ok. 

DWG A1-14988-E-015 

• The current being sensed by the GE T35 relay and the SEL-551 relay will be split between the 
two relays. Wiring needs to be corrected such that both relays see the total current from the 
current transformers.  Will be corrected on next revision.  Ok. 

DWG A1-14988-E-016 

• Drawings 014 and 015 show a SEL-551.  Drawing 016 shows an SEL 587 with a transformer 
differential function.  What relay is being specified? A SEL-551 is specified and it will be corrected 
on next revision.  Ok. 

Dwg A1-14988-E-017 

• Drawings 014 and 015 show a SEL-551.  Drawing 017 shows an SEL 587 with a transformer 
differential function.  What relay is being specified? A SEL-551 is specified and it will be corrected 
on next revision.  Ok. 

Letter of Recommendation for the new 145kV Motorized Load Break Switch 

• Hydro Hawkesbury will need to make sure the battery capacity is sized properly to supply both 
switches.   Based on the battery capacity, the supply voltage should be selected with the supplier when 
the purchase order will be sent.   Both these technical decisions are part of the design process 
that TT will have to confirm to make sure they are providing a comprehensive construction 
tendering package, they cannot rely on HH to take responsibility for these portions of the 
engineering design for this project which should be within Tetra Tech's scope. 

-END- 
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Sincerely, 

Stantec Consulting Ltd. 

 

Derek van Gaal, P.Eng.    Peter Dyck, P.Eng. 
Associate, Power Systems Engineer   Principal, Power Systems Engineer 
Phone: 613-724-4340      Phone: 613-724-4403 
Derek.vangaal@stantec.com    peter.dyck@stantec.com 
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1 PROJECT DESCRIPTION 

The project consists in the addition of a new 110kV/12.48kV 25MVA power transformer 
at the Hawkesbury power station. Also, two new circuit switchers and transformer pad 
will be added to improve on the transformer protection that is currently by fuses. 

The installation of the new transformer is required since the two (2) existing transformers 
are aging. 

This proposal is for the professional services described in the mandate. 

2 MANDATE 

BPR’s mandate will consist of the following: 

• Coordination with Hydro One for the addition of the transformer. Station 
modifications such as capacity increase must be coordinated with Hydro One;             

• Project management, coordination, meeting and scheduling with Hydro 
Hawkesbury; 

• Short circuit current calculation taking into account the addition of the new 
equipment.  The addition of the transformer will increase the available short 
circuit current at the 12.5kV bus.  A verification is required in order to ensure that 
the existing equipments have the proper short circuit withstand capacities; 

• Electrical engineering for the installation of the new transformer.  The 
engineering will include: 

- Preparation of the technical specifications and list of potential bidders for 
the purchase of the new transformer and the 115 kV switches equipment 

- Technical tender analysis for the transformer & 115 kV switches 
purchase; 

- Transformer & 115 kV switches manufacturers drawings review and 
approval;  

- Transformer factory witness testing (Based on 2 days of testing). 
(Travelling time and expenses excluded);  

- Transformer factory witness test report;  

- Protection and control drawings for the transformer and 115kV Circuit 
switcher; 

- Layout drawing of the station with new equipment arrangements; 
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- Resistivity Study and analysis;  

- Ground grid study and drawings;       

- Preparation of the construction technical specification;   

- Technical assistance for bidders site visit (construction);   

- Technical specification for the testing, commissioning and start-up  of the 
new installation and modified equipments;     

• Civil/structural engineering for the installation of a new transformer. The 
engineering will include: 

- Site surveys;  

- Geotechnical study an service coordination;    

- Geotechnical study interpretation of results;    
 
- Oil containment design for the new transformer (Sorbweb system);   

- New transformer foundation design; 

- New 12.5kV bus steel structure & foundation design; 

- New 115kV equipment steel structure foundation design;    

- Fence modification design for station entrance relocation;    

- Site preparation and surfacing of portion of station that is touched by the 
construction.         

- Preparation of the civil construction technical specification; 

- On site technical assistance & supervision during commissioning and 
start-up of the new equipments  

• 12 on site visits for technical assistance and supervision during preliminary site 
visits, construction, commissioning and start-up of the new equipments. 
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3 INFORMATION AND SCOPE OF WORK 

In order to perform this mandate, it’s assumed that Hydro Hawkesbury will provide the 
following information to BPR: 

• Existing station drawings; 

• Hydro One contact person information; 

All data and information contained herein are contractual. Any modification to one or the 
other may lead to a revision of this proposal. 

 

4 SCHEDULE 

The engineering activities will be scheduled with Hydro Hawkesbury, though most 
activities are scheduled for 2012. 

5 PROFESSIONAL FEES 

The engineering activities for the completion of this mandate, will be invoiced at a fix 
price as shown below. Prices shown do not include expenses.  Expenses will be 
charged separately.  

Coordination and project management:  5000$ 

Civil engineering:    45 000$ 

Electrical Engineering:   50 000$ 

Total:      100 000$ 

6 PROJECT TEAM 

The proposed team of professionals for this project consists of : 

Name Professional status 

Mr. Guillaume St-laurent, P.Eng. Electrical Engineer 

Mr.  Denis Clément, P.Eng. PMP Electrical engineer 

Mr. Marcel Fortin, Eng. Transformer specialist 

Mr.  François LaFontaine, P.Eng.  Civil engineer 

Mrs. Vanessa Pace Civil Engineer 

 



 
Hydro Hawkesbury 

115kV station retrofit 
Professional services proposal 

Project no.:14988 

Date : May. 25th 2012 
Page :  5  

Rev. : 0 

 

 

  

7 PROJECT MANAGERS 

Hydro Hawkesbury: Mr.  Michel Poulin 

BPR: Mr.  Denis Clément, P.Eng. PMP 

8 ADDITIONAL SERVICES 

The services listed below are available but not included in the present proposal: 

� Station exterior lighting; 

� Protection study and relay setting sheets; 

� Laboratory and analysis fees. 

� Full time field supervision. 

� Drafting of commercial clauses and purchase orders. 

� All different authorities permits. 

 

9 RESPONSIBILITY AND COMPENSATION INSURANCE 

During the undertaking of the project, BPR will maintain in force a civil responsibility 
insurance policy comprising a $1,000,000 limit and a professional responsibility 
insurance policy (error or omission) comprising a $5,000,000 limit. 

BPR’s professional responsibility for error or omission is limited to recoverable amounts 
in virtue of the professional responsibility insurance policy subscribed by BPR. 

Furthermore, BPR’s responsibility for all other fault, whatsoever cause arising, is limited 
recoverable amounts in virtue of the general civil responsibility insurance policy 
subscribed by BPR. 
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10 TERMS AND CONDITIONS 

Monthly invoicing is based on progress. 

The engineering activities will begin after the written acceptance of our proposal.   

All traveling and transportation expenses, including meals and airline tickets will be 
charged at cost plus 10 %. 

Car expenses will be charged at .45$/km. 

The prices submitted do not include goods and services tax nor the Quebec sales tax; 
they will be added to our professional fees invoice. 

Payment: net 30 days. 1% per month for outstanding balance. 

Hoping everything will be satisfactory, we remain, 

Yours truly, 

  

    
   

Denis Clément, P.Eng. , PMP  Jean-Claude Maurice, 
P.Eng. 

Project Director  V.P. T&D Energy  
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APPENDIX C
DRAWINGS AND SPECIFICATIONS

Please note that the Drawings 
and Specifications are large and 
cannot be emailed. Hard copies 
can be provided upon request.  
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TETRA TECH QE 
5100, Sherbrooke Street East, Suite 900, Montreal (Quebec) H1V 3R9 

Tel. : 514 257-0707  |  Fax : 514 257-2418  |  tetratech.com 

Wednesday, April 15th, 2015 

 
Mr. Michel Poulin 
Manager 
Hydro Hawkesbury Inc. 
850 Tupper St 
Hawkesbury (Ontario)  
K6A 3S7 

 

OBJECT : Construction Cost Estimate Summary 

  

Introduction  

This document presents the cost estimate for the engineering, procurement and construction activities for the retrofit 
of the 115 kV substation, which is the property of Hydro Hawkesbury Inc. The estimate has been performed to 
confirm the construction cost presented to Infrastructure Ontario.  

 

Assumptions 

The following assumptions have been taken into account to build the estimate: 

� Estimate class 2 (± 10%) 
� Estimate is presented in Canadian dollars (CDN) 
� The contingency of the concept is not included 
� The equipment purchase cost is based on tenders or database 
� Work will be performed in regular time and overtime, 10 hours a day, 6 days a week 
� The "MEANS" is used as an estimate basis for electrical equipment installation man hours 
� The estimate applies a productivity similar to other public utility works 
� The productivity used for works is 70% 
� Contractor's site mobilization and demobilization costs are included in each discipline hourly rates 
� Hourly labor rate (rates similar to those in the construction industry) 
� Room and board are included in man hours 
� Import duties, permits, asbestos removal are excluded 
� Contaminated soil treatments are included as a risk contingency ($99,470) 
� Engineering and service fees were provided by the client through invoice and proposal 
� There are a minimum of 3 bidders for the major components and the general contractor 

 

Results 

The estimate contained two types of cost, direct and indirect. The direct cost includes the electrical equipment, 
concrete, granular material, the installation, etc. The indirect cost includes all services, such as engineering, utility 
fees, commissioning, geotech lab, etc. The total of both costs is $2,830 300, including the owner’s and risk 
contingencies.  

If we look at the summary table of the cost estimate we can see that the direct cost with risk contingency is 
$2,090,920. We have $607,030 for civil and structural works and $1,384,420 for electrical works, including electrical 
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components. In the costs, there is a risk contingency for decontamination. At this stage, we do not anticipate 
contaminated soil but with experience, it would not be surprising to find contaminated soils, even though there never 
was any major oil spills. The existing transformers have been in services for approximately 55 years. It would be 
normal through the years that oil would have trickled. 

The indirect cost represents $529,337. As mentioned, these costs include the engineering (completed) and the 
required services for the substation commissioning, as well as the fees for interconnection studies (Hydro One and 
IESO are included) and the Geotechnical laboratory fees. 

 

Explanation of differences   

The first estimate was presented at a preliminary stage, which means that they was no cost for components other 
than major equipment as the detailed engineering was not begun. The first estimate was done without any detailed 
engineering. This was a Rough Order of Magnitude (ROM Estimate). According to the literature, a common variance 
for this type of estimate could be - 25% to + 75%. The ROM estimate had provided a total cost of $1,598,848.05, 
and with the variance, it would give a total cost ranging from $1,199,136 (- 25%) to $2,787,984 (+ 75%).   

The last estimate performed is a class 2 with a variance of +/- 10%. The total estimated cost is $2,830,300 when 
the variance is applied, the total cost will be between $2,547,270 (- 10%) and $3,113,330 (+ 10%). 

When looking at these estimates, we can see that differences are not only on total costs, but also on the items 
included. Attached is the table 1 where the major differences between the preliminary and the latest estimate are 
shown. 

Also, some items were not included in the preliminary estimate.  Following is a list of these items with the associated 
costs: 

� New control building including protection and control system ($184,815) 
� 145 kV, 3,000 A load break switches ($73,238) 
� The ground grid, as there was no drawing of the actual ground grid, we had to design a new one (Difference 

of $84,793) 
� Shed demolition, at the beginning it was planned to keep the same shed and to add the new control and 

protection system ($14,900) 
� Risk contingency for contaminated soil ($99,740) 
� Replacement of the 1,200 A disconnect switches ($7,448) 

 

Conclusion 

The main factor explaining the difference between the two estimates is due to the engineering progress at the time 
the first estimate has been performed. The precision of an estimate is closely bounded to the progress of the 
engineering. Prior to obtaining approvals from authorities, modifications were made to the design which had a 
significant effect on construction costs. The latest estimate was performed based on the detailed engineering with 
an approved design by the authorities. According to detailed engineering, invoices and the proposals received, the 
construction cost, including the engineering for the rehabilitation is evaluated at $2,830,300 with a precision of +/- 
10%. 

Hoping our cost estimate meets your expectations,  

 

Sincerely,  

 

  

Gabriel Ouellette, P. Eng. 
Project Manager 

Attachements 



First Estimate
(ROM Estimate)

Class 2
Estimate
+/- 10 %

Comments

Description
Hydro One

Hydro One Review (PO to HONI) 25 000.00$ 60 000.00$
Hydro One Capital Work (Dead End Structure, etc) 100 000.00$ 100 000.00$ Estimated only

Major Equipment
New Transformers (2) 110kV-12.4kV - 7.5/10/20MVA
New Transformer (1) 110kV-12.4kV - 15/20/25MVA 738 630.00$ 586 256.00$
New Circuit Switchers c/w Steel Structure & P&C 131 000.00$ 136 000.00$ Circuit switchers only, no structure and protection and control included
Other Equipment (Switches?) 10 000.00$

New 110kV Structures
New Structure 110kV c/w assembly 10 360.00$ 111 180.00$
New insulators 9 382.00$ 8 190.00$
New 110kV Cables 8 636.00$ 7 065.00$
110kV Structure & Circuit Switcher Grounding 3 600.00$ 72 403.00$ Includes all works and components for the ground grid

New 12.4kV Structure
New Structure 15kV c/w assembly 5 180.00$ 76 318.00$ Includes excavation and structure for Insulators
Cable tray for control cables 1 204.00$ 12 292.00$ Includes concrete sleepers
Conduits for control cables 2 792.00$ N/A
New control cables 2 000.00$ 55 599.00$ Includes Identification
new 12.47kV Cables 8 636.00$ 34 266.00$ Includes Bus bar with accessories
12.47kv Structure Grounding 2 450.00$ Includes in Circuit switcher grounding.

Metering
Move Metering 20 000.00$ 22 496.00$

Construction
Base Transformers 18 296.00$ 70 383.00$ Including excavation works and excluding Oil containement system
Oil Containment (Sorbweb System) 85 000.00$ 58 200.00$
Concrete for Oil Containment 18 712.00$ Included in Base Transformer
Base Circuit Switchers 10 000.00$ 155 960.00$ Including excavation works and excluding structure
Fence Modification and new gate entrance 6 824.00$ 7 344.00$
Other Civil (Move Shed etc) 5 000.00$ 41 920.00$ Includes demolition of the old shed, installation of the new control building with it's concrete base
Move Old Power Transformers to new base 15 000.00$ 14 408.00$
Connection transformers 27 067.50$ This item is covered in class two estimate in the item "services"
Power Transformer Grounding 2 252.00$ Included in "110kV Structure & Circuit Switcher Grounding" activity

Program P&C and tests 7 500.00$ 94 445.00$ Included pre operational test and commissioning
Contractor Markup (10%, excluding cost transformers) 15 781.15$

Detailled Engineering
Engineering 100 000.00$ 273 000.00$ Includes preliminary engineering

Sub Total 1 390 302.65$ 1 997 725.00$

Contingency (15%) 208 545.40$ 210 000.00$

TOTAL 1 598 848.05$ 2 207 725.00$

mariejosee.tam
Zone de texte
Table 1



OWNER : Project No : 14988TTE

DC :

Date : 2015-04-09

Revision : 0
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PROJECT INFORMATION AND DESCRIPTION
Template S170-EST-F001-E-R0F

Hydro Hakesbury

PROJECT :

Hydro Hakesbury Inc.

Detailed Engineering and Project Cost Estimate

Owner Project No: N/A

Prepared by

Civil & Struc.: Michel Tremblay
Mech. & Piping: N/A

Elect. & Instr.: Jean-Pierre Levasseur

Process engineer :

Other:
Other:

Request received :
Request date :
Work start date:
Work end date:

Instrumentation engineer :

Mech. engineer (building) :

Electrical engineer :

Heating & ventil.:N/A

PROJECT TEAM : ESTIMATE BASIS :

Lead estimator:

Lead manager (Tetra Tech QE) :

Cost controller :

Mechanical engineer :

Civil & structural engineer :

Project manager (Client):

PROJECT DESCRIPTION SUMMARY :

- Estimate class 2 (± 10 %)
- Estimate is presented in Canadian dollars (CDN). 
- The contingency of the concept is not included.
- The purchase cost of equipment is based on tenders or databases. 
- Work will be performed in regular time and overtime, 10 hours a day, 6 days a week.
- The "MEANS" is used as an estimate basis for electrical equipment installation manhours.
- The estimate applies a productivity similar to other public utilities works. 
- The productivity used for works is 70%.
- Contractor's site mobilization and demobilization costs are included in each discipline hourly rates.
- Hourly labor rate (rate in the construction industry).
- Room and board is included manhours.
- Import duties, permits, asbestos removal are excluded.
- Treatment of contaminated soils are included as a risk contengency ($ 99,470),

ESTIMATE BASED ON THE FOLLOWING DOCUMENTS OR HYPOTH ESIS :

OWNER :

 TYPE OF PROJECT :

 ADDRESS : 850 Tupper st,
Hakesbury, Ontario, K2A 3S7
Engineering

Control

Definitive

Budgetary
Conceptual

Order of Magnitude
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Project no :

Lot :

Date :

Revision : 

Equipment E1 Material M1 Equipment E2 Material M2
Amount Amount Amount M.-H./Total Amount Amount Amount M.-H./Total

-$                      -$                      -$                      -               94,910$                279,070$              233,050$              1,710             607,030$              
-$                      -$                      -$                      -               997,840$              151,100$              235,480$              1,600             1,384,420$           

99,470$                -$                      -$                      -               -$                      -$                      -$                      -                 99,470$                

99,470$                -$                      -$                      0 hrs 1,092,750$           430,170$              468,530$              3,310 hrs 2,090,920$           

8000 % TIC cost % Direct costs
8100 18.7% 25.3% 529,337$              
8200 0.0% 0.0% -$                      
8300 0.0% 0.0% -$                      
8400 0.0% 0.0% -$                      
8500 0.0% 0.0% -$                      
8600 0.0% 0.0% -$                      
8700 0.0% 0.0% -$                      
8800 0.0% 0.0% -$                      

18.7% 25.3% 529,337$              

9000 % TIC cost % Direct costs
9100 0.0% 0.0% -$                      
9200 0.0% 0.0% -$                      
9300 0.0% 0.0% -$                      
9400 0.0% 0.0% -$                      
9500 0.0% 0.0% -$                      
9600 0.0% 0.0% -$                      
9700 0.0% 0.0% -$                      
9800 0.0% 0.0% -$                      
9900 0.0% 0.0% -$                      

0.0% 0.0% -$                      

18.7% 25.3% 529,337$              

Project Subtotal (Before contingencies and escalati on) : 2,620,257$           

8900 % TIC cost % Project ST
8910 7.4% 8.0% 210,000$              
8920 0.0% 0.0% -$                      

7.4% 8.0% 210,000$              

2,830,300$           

Date :

Date :

COST ESTIMATE SUMMARY

Michel Tremblay, Jean-Pierre LevasseurPrepared by :

Working Capital

DIRECT CONSTRUCTION COSTS :

DESCRIPTION

Civil & Structural

OWNER :

PROJECT :

Project No. :

Hydro Hakesbury Inc.

Detailed Engineering and Project Cost Estimate

14988TTE

 IESO ($ 1,450)

 
 

Technology & Management System

Engineering and services ($ 371,023 + $ 2,419)

OWNER'S COSTS
Project Team - Owner's Costs

Subtotal Owner Costs :

Labor L2 TotalLabor L1

OWNER CONTRACTOR

INDIRECT COSTS:

Electrical

PROFESSIONAL SERVICES & SITE COSTS
Indirects costs including :

Direct Costs Subtotal :

Decontamination (if required)

2015-04-09

2015-04-09Michel Tremblay, Jean-Pierre Levasseur

PROJECT TOTAL (to hundred dollars) :

SIGNING :

Activer

Gabriel Ouellet

Subtotal Indirect Costs Escalation & Contingency :

14988TTE

2015-04-09

0

Escalation

Operation Readiness

Subtotal Prof. Services & Sites Costs:
 

 Pre-op - Commissionning ($ 94,445)

ESCALATION & CONTINGENCY
Owner's contingencies (10 %)

Project Team - External Costs

Hydro One fees ($ 60,000)

Reviewed by :

Signed by :

Commissioning
Start-Up Costs

Operation Inefficiencies
Financial Costs

Subtotal Indirect Costs :

Control

Definitive

Budgetary

Conceptual

Magnitude
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

-$                   -$                   -$                   -             -                 -$                   
Demolition -$                   -$                   -$                   -             -                 -$                   
 Demolition of a transfomer's foundations (2) 1 lot 5,000$         5,000$               -$                   5,400$         5,400$               -             40.0               10,400$             
 Demolition of the existing control building 1 lot 9,500$         9,500$               -$                   5,400$         5,400$               -             40.0               14,900$             

Subtotal  Demolition: 14,500$           -$                10,800$           80.0             25,300$           
-$                   -$                   -$                   -             -                 -$                   

Electrical Building (civil works) -$                   -$                   -$                   -             -                 -$                   
Reception and installation 1 lot 4,800$         4,800$               -$                   4,320$         4,320$               -             29.4               9,120$               
Excavation and backfill 1 lot 1,500$         1,500$               1,000$         1,000$               1,500$         1,500$               -             11.1               4,000$               
Concrete slab 1 lot 1,500$         1,500$               7,000$         7,000$               5,400$         5,400$               -             40.0               13,900$             

Subtotal  Electrical Building (civil 7,800$             8,000$             11,220$           80.5             27,020$           
-$                   -$                   -$                   -             -                 -$                   

Foundation for dead and circuit Switcher support (2  un) -$                   -$                   -$                   -             -                 -$                   
           Ref:A1-14988-C-002  -$                   -$                   -$                   -             -                 -$                   

Excavation 706 m³ 12$              8,472$               -$                   10$              7,060$               -             52.3               15,532$             
MG-112 backfill (granular B) 492 m³ 12$              5,904$               12$              5,904$               20$              9,840$               -             72.9               21,648$             
MG-20 backfill  (granular A) 64 m³ 12$              768$                  20$              1,280$               20$              1,280$               -             9.5                 3,328$               
Insulation HI-60 207 m² -$                   16$              3,315$               12$              2,486$               -             18.4               5,802$               
Reinforced concrete slab 150 m³ 11$              1,650$               420$            63,000$             300$            45,000$             -             333.3             109,650$           
Structural steel (ref S-002-1 et S-002-2) 17,000 kg 0$                4,080$               5.50$           93,500$             1$                13,600$             -             92.5               111,180$           

Subtotal  Foundation for dead and circuit 
Switcher support (2 un): 20,874$           166,999$         79,266$           578.9           267,140$         

-$                   -$                   -$                   -             -                 -$                   
Foundation for ISO post type 1  (2 un) -$                   -$                   -$                   -             -                 -$                   
          Réf:A1-14988-C-002 -$                   -$                   -$                   -             -                 -$                   

Excavation 60 m³ 12$              720$                  -$                   10$              600$                  -             4.4                 1,320$               
MG-112 backfill (granular B) 24 m³ 12$              288$                  12$              288$                  20$              480$                  -             3.6                 1,056$               
MG-20 backfill  (Granular A) 6 m³ 12$              72$                    20$              120$                  20$              120$                  -             0.9                 312$                  
Insolation HI-60 30 m² -$                   16$              487$                  12$              365$                  -             2.7                 852$                  
Concrete base 5.0 m³ 11$              55$                    420$            2,100$               350$            1,750$               -             13.0               3,905$               
Structural steel (2) ref S-003 646 kg 2.50$           1,615$               5.50$           3,553$               3$                2,132$               -             14.5               7,300$               

Subtotal  Foundation for ISO post type 1  
(2 un): 2,750$             6,548$             5,447$             39.1             14,745$           

-$                   -$                   -$                   -             -                 -$                   
Foundation 55T3 Transformer pad (2 un) -$                   -$                   -$                   -             -                 -$                   
          Ref:A1-14988-C-003A, C-003B -$                   -$                   -$                   -             -                 -$                   

Excavation 406 m³ 12$              4,872$               -$                   10$              4,060$               -             30.1               8,932$               
MG-112 backfill (granular B) 80 m³ 12$              960$                  12$              960$                  20$              1,600$               -             11.9               3,520$               
MG-20 backfill  (granular A) 54 m³ 12$              648$                  20$              1,080$               20$              1,080$               -             8.0                 2,808$               
40-20mm fire stone 160 m³ 10$              1,600$               40$              6,400$               10$              1,600$               -             11.9               9,600$               
Waterproof GCL membrane 384 m² 11$              4,224$               17$              6,528$               15$              5,760$               -             42.7               16,512$             
Drainage 112 m 10$              1,120$               35$              3,920$               25$              2,800$               -             20.7               7,840$               
Insulation HI-60 360 m² -$                   16$              5,760$               12$              4,320$               -             32.0               10,080$             
Concrete base 63.0 m³ 11$              693$                  -$                   570$            35,910$             -             266.0             36,603$             

Subtotal  Foundation 55T3 Transformer 
pad (2 un): 14,117$           24,648$           57,130$           423.2           95,895$           

-$                   -$                   -$                   -             -                 -$                   
Foundation for ISO post type 1A & 2 -$                   -$                   -$                   -             -                 -$                   

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Civil & structural CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2
TOTAL
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Civil & structural CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2
TOTAL

          Ref:A1-14988-C-005 -$                   -$                   -$                   -             -                 -$                   
Excavation 83 m³ 12$              996$                  -$                   10$              830$                  -             6.1                 1,826$               
MG-112 backfill (granular B) 75 m³ 12$              900$                  12$              900$                  20$              1,500$               -             11.1               3,300$               
MG-20 backfill  (granular A) 3 m³ 12$              36$                    20$              60$                    20$              60$                    -             0.4                 156$                  
Concrete base 5.0 m³ 11$              55$                    420$            2,100$               1,025$         5,125$               -             38.0               7,280$               
Structural steel type 2    (Ref S-006) 412 kg 3$                1,030$               5.50$           2,266$               3$                1,360$               -             9.2                 4,656$               
Structural steel type 1a (Ref S-003) 330 kg 3$                825$                  5.50$           1,815$               3$                1,089$               -             7.4                 3,729$               

Subtotal  Foundation for ISO post type 
1A & 2 : 3,842$             7,141$             9,964$             72.3             20,947$           

-$                   -$                   -$                   -             -                 -$                   
Foundation for ISO & CT -$                   -$                   -$                   -             -                 -$                   
          Ref:A1-14988-C-001 -$                   -$                   -$                   -             -                 -$                   

Excavation 83 m³ 12$              996$                  -$                   10$              830$                  -             6.1                 1,826$               
MG-112 backfill (granular B) 75 m³ 12$              900$                  12$              900$                  20$              1,500$               -             11.1               3,300$               
MG-20 backfill  (granular A) 3 m³ 12$              36$                    20$              60$                    20$              60$                    -             0.4                 156$                  
Concrete base 6.0 m³ 11$              66$                    420$            2,520$               350$            2,100$               -             15.6               4,686$               
Structural steel type 1 ( Ref S-003) 330 kg 3$                825$                  5.50$           1,815$               3$                1,089$               -             7.4                 3,729$               
Structural steel ISO and SURGE (Ref S-005) 760 kg 3$                1,900$               5.50$           4,180$               3$                2,508$               -             17.1               8,588$               

Subtotal  Foundation for ISO & CT: 4,723$             9,475$             8,087$             57.7             22,285$           
-$                   -$                   -$                   -             -                 -$                   

Foundation for ISO & SA -$                   -$                   -$                   -             -                 -$                   
          Ref:A1-14988-C-005 -$                   -$                   -$                   -             -                 -$                   

Excavation 83 m³ 12$              996$                  -$                   10$              830$                  -             6.1                 1,826$               
MG-112 backfill (granular B) 75 m³ 12$              900$                  12$              900$                  20$              1,500$               -             11.1               3,300$               
MG-20 backfill (granular A) 3 m³ 12$              36$                    20$              60$                    20$              60$                    -             0.4                 156$                  
Concrete base 6.0 m³ 11$              66$                    420$            2,520$               350$            2,100$               -             15.6               4,686$               
Structura steel type 1  (Ref S-003) 330 kg 3$                825$                  5.50$           1,815$               3$                1,089$               -             7.4                 3,729$               
Structural steel ISO and SURGE (Ref S-006) 411 kg 3$                1,028$               5.50$           2,261$               3$                1,356$               -             9.2                 4,644$               

Subtotal  Foundation for ISO & SA: 3,851$             7,556$             6,935$             49.9             18,341$           
-$                   -$                   -$                   -             -                 -$                   

Site works -$                   -$                   -$                   -             -                 -$                   
Sewing pump chamber 1 ea 1,250$         1,250$               14,000$       14,000$             2,160$         2,160$               -             16.0               17,410$             
Protective bollard 2 ea 500$            1,000$               1,000$         2,000$               1,000$         2,000$               -             14.8               5,000$               
Storm outfall 32 m 47$              1,504$               100$            3,200$               125$            4,000$               -             29.6               8,704$               
Fence 8 m 500$            4,000$               63$              500$                  168$            1,344$               -             10.0               5,844$               
Double chain fence 1 ea 500$            500$                  500$            500$                  500$            500$                  -             3.7                 1,500$               
Pavement structure - Reparation 200 m² 20$              4,000$               30$              6,000$               15$              3,000$               -             22.2               13,000$             
Crushed stone 420 m² 10$              4,200$               25$              10,500$             10$              4,200$               -             31.1               18,900$             
Trenches for grounding (based onr 60 m./day) 600 m 10$              6,000$               20$              12,000$             45$              27,000$             -             200.0             45,000$             

Subtotal  Site works: 22,454$           48,700$           44,204$           327.4           115,358$         

Fin 94,911$                 279,066$               233,053$               1,709 $ 607,030$               
94,910$           279,070$         233,050$         1710 hrs 607,030$         TOTAL : 
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

-$                   -$                   -$                   -             -                 -$                   

Electrical equipments -$                   -$                   -$                   -             -                 -$                   

   New 110kV Dead-end wood structure (by others) -$                   -$                   -$                   -             -                 -$                   

New 110kV Dead-end wood structure (by others) 1 ea -$                   -$             -$                   -$                   -             -                 -$                   

   52T3-LBS : 3000A 145kV - Load Break switch -$                   -$                   -$                   -             -                 -$                   
5 Motorized 3-pole Vertical Break Disconnect 

Switch 138 kV Nom., 650 kV BIL, 3000 
1 ea 26,875$       26,875$             2,688$         2,688$               7,056$               48.0           48.0               36,619$             

   52T3-L/52T3-I : 1200A 145kV 38KA -$                   -$                   -$                   -             -                 -$                   
4 3-pole Circuit Switcher Siemens, SF6 type, 1200 

A, 31,5 kA, 121 kV max., 550 KV BIL 1 ea 63,383$       63,383$             6,338$         6,338$               4,704$               32.0           32.0               74,425$             

   52T2-L/52T2-I : 1200A 145kV 38KA -$                   -$                   -$                   -             -                 -$                   
4 3-pole Circuit Switcher Siemens, SF6 type, 1200 

A, 31,5 kA, 121 kV max., 550 KV BIL 1 ea 63,383$       63,383$             6,338$         6,338$               4,704$               32.0           32.0               74,425$             

   Metering Cabinet -$                   -$                   -$                   -             -                 -$                   

Metering Cabinet 1 ea 22,496$       22,496$             2,250$         2,250$               4,704$               32.0           32.0               29,450$             

   55T3 : Transformer 15/20/25 MVA -$                   -$                   -$                   -             -                 -$                   
3 New 3Ø Transformer 110 kV / 12,48 kV, 

15/20/25 MVA 1 ea 586,256$     586,256$           58,626$       58,626$             9,408$               64.0           64.0               654,290$           

   55T3B : Switch 2000A 12.5kV -$                   -$                   -$                   -             -                 -$                   

55T3B : Switch 2000A 12.5kV 3 ea 1,200$         3,600$               120$            360$                  3,528$               8.0             24.0               7,488$               

   52T2-LBS : 3000A 145kV - Load Break switch -$                   -$                   -$                   -             -                 -$                   
5 Motorized 3-pole Vertical Break Disconnect 

Switch 138 kV Nom., 650 kV BIL, 3000 
1 ea 26,875$       26,875$             2,688$         2,688$               9,408$               64.0           64.0               38,971$             

   CT-2.1 : Current transformer 600:5A -$                   -$                   -$                   -             -                 -$                   
2 Current Transformer, bushing type, Meramec, 

model T.B.D. 3 ea 2,052$         6,156$               205$            616$                  3,528$               8.0             24.0               10,300$             

   55T2 : Transformer 7.5/10/12.5 MVA - EXISTING -$                   -$                   -$                   -             -                 -$                   
1 Existing Transformer to be remove for relocation 1 ea 2,500$         2,500$               -$             -$                   4,704$               32.0           32.0               7,204$               
1 Existing Transformer to be relocated on new 

base in oil containment 1 ea 2,500$         2,500$               -$             -$                   4,704$               32.0           32.0               7,204$               

   LA2-T2 : Station class 12.7kV MCOV -$                   -$                   -$                   -             -                 -$                   
7

 

Substation Surge Arrester, polymer intermediate 
type PVI-LP,
12,7 kV MCOV, rated 15 kV, 4-hole NEMA pad 
line terminal
Hubbell cat. #300813

3 ea -$             -$                   480$            1,440$               1,764$               4.0             12.0               3,204$               

   CT-2.4 : Current transformer 2000:5A -$                   -$                   -$                   -             -                 -$                   
6

 

Outdoor cast epoxy resin insulated Current 
Transformer 15 kV, current ratio 1200/2000:5 A, 
Ritz cat. #GIFD25-03

3 ea -$             -$                   500$            1,500$               3,528$               8.0             24.0               5,028$               

804,024$         82,842$           61,740$           420.0           948,606$         
-$                   -$                   -$                   -             -                 -$                   

   Cable tray including grounding -$                   -$                   -$                   -             -                 -$                   

300mm Steel Cable tray 30 m -$                   100$            3,000$               5,292$               1.2             36.0               8,292$               

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Electrical CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2

Subtotal  Electrical equipments:

TOTAL
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Electrical CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2
TOTAL

Concrete support for cable tray 10 ea 400$            4,000$               -$                   -$                   -             -                 4,000$               

2/0 Copper conductor (grounding) 30 m -$                   10$              300$                  441$                  0.1             3.0                 741$                  

Bolted ground connection to tray 12 ea -$                   35$              420$                  1,764$               1.0             12.0               2,184$               

4,000$             3,720$             7,497$             51.0             15,217$           
-$                   -$                   -$                   -             -                 -$                   

-$                   -$                   -$                   -             -                 -$                   

Control Building -$         -$         -$         -     -        -$         
Building including electrical components, 
protection and control panel 1 lot 184,815$     184,815$           -$             -$                   -$                   -             -                 184,815$           

Subtotal  Control Building: 184,815$         -$                -$                -        184,815$         

-$                   -$                   -$                   -             -                 -$                   

-$                   -$                   -$                   -             -                 -$                   

Aerial bus pipe and conductors -$                   -$                   -$                   -             -                 -$                   

   Aluminium Bus Pipe -$                   -$                   -$                   -             -                 -$                   
8

 

ALUMINIUM BUS PIPE, 15 kV 6063-T6 ALLOY 
53% IACS ASA SCH. 80 - 2 IN. O.D.: 2,375 IN. 
(60,3mm) WALL THICKNESS: 0,218 IN. 
(5,54mm)

90 m -$             -$                   30$              2,700$               13,230$             1.0             90.0               15,930$             

   Aluminium conductor (ACSR) -$                   -$                   -$                   -             -                 -$                   
9

 
2 AWG, CODE "SPARATE" Nominal DIAM. 
8,24mm

225 m -$             -$                   2$                450$                  6,615$               0.2             45.0               7,065$               

-$                3,150$             19,845$           135.0           22,995$           
-$                   -$                   -$                   -             -                 -$                   

Accessories for aerial feeders -$                   -$                   -$                   -             -                 -$                   
10

 
Porcelaine Suspension Insulator Clevis type, 
ANSI Class 52-4

120 ea -$             -$                   28$              3,360$               4,410$               0.3             30.0               7,770$               
10 Porcelaine Suspension Insulator Clevis type, 

ANSI Class 52-4  (for spare) 15 ea -$             -$                   28$              420$                  -$                   -             -                 420$                  
11

 

Station type post Insulator, 110 kV BIL each 30 
3 spare
Cantilever strenght 17,9 kN, 127 mm B.C. Ø 
NGK cat.# PH01110

30 ea -$             -$                   168$            5,040$               4,410$               1.0             30.0               9,450$               
12  Eye nut, bolt Ø 5/8 IN, galvanized steel. 6 ea -$                   5$                30$                    -$                   -             -                 30$                    
13  Turnbuckle 5/8 x 6 IN, Clevis-Clevis type, 

galvanized steel 6 ea -$             -$                   70$              420$                  -$                   -             -                 420$                  
14   Turnbuckle 5/8 x 6 IN, Clevis-Eye type, 

galvanized steel 6 ea -$             -$                   70$              420$                  -$                   -             -                 420$                  
15

 

Triangle Dead End Clamp, aluminium, Clevis 
type 5/8 IN pin Ø, for ACSR 2 AWG conductor, 
Hubbell Power System cat.# SD57C

6 ea -$                   120$            720$                  882$                  1.0             6.0                 1,602$               
16

 

Dead End Clamp, aluminium, Clevis type 5/8 IN 
pin Ø, for ACSR 2 AWG each 6 conductor 
Burndy cat.# CUW26RE-1

6 ea -$                   20$              120$                  882$                  1.0             6.0                 1,002$               

Subtotal     Cable tray including 

Subtotal  Aerial bus pipe and conductors:
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Electrical CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2
TOTAL

17
 

Anchor shackle, body and hardware Ø 5/8 IN. 
Hubbell Power System cat.# AS25

6 ea -$                   19$              114$                  -$                   -             -                 114$                  
18

 

Alu. Straight Cable to flat Terminal Connector, 
145 kV, 2000A ACSR 2 AWG "SPARATE" to 
NEMA 4-hole pad Anderson (Hubbell Power 
System) cat.# ACF-6-C

36 ea -$                   48$              1,728$               2,646$               0.5             18.0               4,374$               
19

 

Alu. Flat terminal to Stud Connector, 145 kV, 
2000A NEMA 4-hole pad to Stud 1-1/2 IN. 
12UNF Anderson (Hubbell Power System) cat.# 
ADSF141C3812

6 ea -$                   118$            708$                  441$                  0.5             3.0                 1,149$               
20

 

Alu. Cable to Flat terminal «T» Connector, 145 
kV, 2000A Main: ALU. CONDUCTOR (ACSR) 2 
AWG, CODE "SPARATE" Tap: NEMA 4-hole 
pad parallel to conductor Anderson (Hubbell 
Power System) cat.# ATCF-630-1

3 ea -$                   62$              186$                  441$                  1.0             3.0                 627$                  
21

 

Alu. Straight Bus Pipe to Stud connector, 145 
kV, 2000A ASA SCH. 80 - 2 IN. Alu. Bus Pipe to 
Stud 1-1/2 IN. 12UNF Anderson (Hubbell Power 
System) cat.# ADST142-12

6 ea -$                   145$            870$                  882$                  1.0             6.0                 1,752$               
22

 

Alu. Bus pipe to Cable «T» Connector, 145 kV, 
2000A Main: ASA SCH. 80 - 2 IN. Alu. Bus Pipe 
Tap: Alu. Conductor (ACSR) 2 AWG, CODE 
"SPARATE" Anderson (Hubbell Power System) 
cat.# ATTC-206

6 ea -$                   102$            612$                  882$                  1.0             6.0                 1,494$               
23

 

Alu. Bus Clamp rigig-sliding type ASA SCH. 80 - 
2 IN. Alu. Bus Pipe to Insulator 5 IN. B. C. 
Anderson (Hubbell Power System) cat.# AUR-20-
5

21 ea -$                   131$            2,751$               3,087$               1.0             21.0               5,838$               
24

 

Alu. Bus Clamp expansion type ASA SCH. 80 - 2 
IN. Alu. Bus Pipe to Insulator 5 IN. B. C. 
Anderson (Hubbell Power System) cat.# AURF-
20-5

6 ea -$                   852$            5,112$               882$                  1.0             6.0                 5,994$               

-$                22,611$           19,845$           135.0           42,456$           
-$                   -$                   -$                   -             -                 -$                   

  -$                   -$                   -$                   -             -                 -$                   

Interconnection cables -$                   -$                   -$                   -             -                 -$                   
001A Cable  TECK90 2C #12 AWG from 52T3-L 
CIRCUIT SWITCHER to CRTL BLDG. AC 
DISTRIB. PANEL 53 m -$                   4$                212$                  935$                  0.1             6.4                 1,147$               
001B Cable  TECK90 2C #12 AWG from 52T3-L 
CIRCUIT SWITCHER to CRTL BLDG. AC 
DISTRIB. PANEL 35 m -$                   4$                140$                  617$                  0.1             4.2                 757$                  
002A Cable  TECK90 2C #12 AWG from 52T2-L 
CIRCUIT SWITCHER to CRTL BLDG. DC 
DISTRIB. PANEL 53 m -$                   4$                212$                  935$                  0.1             6.4                 1,147$               

Subtotal  Accessories for aerial feeders:
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Electrical CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2
TOTAL

002B Cable  TECK90 2C #12 AWG from 52T3-L 
CIRCUIT SWITCHER to CRTL BLDG. DC 
DISTRIB. PANEL 35 m -$                   4$                140$                  617$                  0.1             4.2                 757$                  
003A Cable  TECK90 2C #10 AWG from 52T2-L 
CIRCUIT SWITCHER to CRTL BLDG. DC 
DISTRIB. PANEL 53 m -$                   5$                265$                  1,091$               0.1             7.4                 1,356$               
003B Cable  TECK90 2C #10 AWG from 52T3-L 
CIRCUIT SWITCHER to CRTL BLDG. DC 
DISTRIB. PANEL 35 m -$                   5$                175$                  720$                  0.1             4.9                 895$                  
004A Cable  TECK90 20C #14 AWG from 52T2-
L CIRCUIT SWITCHER to CRTL BLDG. CNTL & 
PROT. PANEL 53 m -$                   12$              636$                  2,065$               0.3             14.0               2,701$               
004B Cable  TECK90 20C #14 AWG from 52T3-
L CIRCUIT SWITCHER to CRTL BLDG. CNTL & 
PROT. PANEL 35 m -$                   12$              420$                  1,363$               0.3             9.3                 1,783$               
005A Cable  TECK90 20C #14 AWG from 52T2-
L CIRCUIT SWITCHER to CRTL BLDG. CNTL & 
PROT. PANEL 53 m -$                   12$              636$                  2,065$               0.3             14.0               2,701$               
005B Cable  TECK90 20C #14 AWG from 52T3-
L CIRCUIT SWITCHER to CRTL BLDG. CNTL & 
PROT. PANEL 35 m -$                   12$              420$                  1,363$               0.3             9.3                 1,783$               
006A Cable  TECK90 25C #14 AWG from 55T3 
POWER TRANSFORMER to CRTL BLDG. 
CNTL & PROT. PANEL 40 m -$                   16$              640$                  1,605$               0.3             10.9               2,245$               
006B Cable  TECK90 25C #14 AWG from 55T2 
POWER TRANSFORMER to CRTL BLDG. 
CNTL & PROT. PANEL 63 m -$                   16$              1,008$               2,528$               0.3             17.2               3,536$               
007A Cable  TECK90 4C #10 AWG from 55T3, 
CT3.1 to CRTL BLDG. CNTL & PROT. PANEL 40 m -$                   7$                280$                  1,176$               0.2             8.0                 1,456$               
007B Cable  TECK90 4C #10 AWG from 55T2, 
CT2.1 to CRTL BLDG. CNTL & PROT. PANEL 63 m -$                   7$                441$                  1,852$               0.2             12.6               2,293$               
008A Cable  TECK90 4C #10 AWG from 55T3, 
CT3.2 to CRTL BLDG. CNTL & PROT. PANEL 40 m -$                   7$                280$                  1,176$               0.2             8.0                 1,456$               
008B Cable  TECK90 4C #10 AWG from 55T2, 
CT2.4 to CRTL BLDG. CNTL & PROT. PANEL 65 m -$                   7$                455$                  1,911$               0.2             13.0               2,366$               
010A Cable  TECK90 3C #10 AWG from 55T3 
POWER TRANSFORMER to CRTL BLDG. AC 
DISTRIB. PANEL 40 m -$                   6$                240$                  1,176$               0.2             8.0                 1,416$               
011A Cable  TECK90 2C #12 AWG from 55T3 
POWER TRANSFORMER to CRTL BLDG. DC 
DISTRIB. PANEL 40 m -$                   4$                160$                  706$                  0.1             4.8                 866$                  
012A Cable  TECK90 25C #14 AWG from 55T3 
POWER TRANSFORMER to CRTL BLDG. 
CNTL & PROT. PANEL 40 m -$                   16$              640$                  1,605$               0.3             10.9               2,245$               

Teck connectors "ST"  for 2C # 12 Teck cable 10 ea -$                   15$              150$                  2,205$               1.5             15.0               2,355$               

Teck connectors "ST"  2C # 10 Teck cable 4 ea -$                   15$              60$                    529$                  0.9             3.6                 589$                  

Teck connectors "ST"  for 3C # 10 Teck cable 2 ea -$                   20$              40$                    323$                  1.1             2.2                 363$                  

Teck connectors "ST"  for 4C # 10 Teck cable 6 ea -$                   20$              120$                  970$                  1.1             6.6                 1,090$               

Teck connectors "ST" 20C # 14 Teck cable 8 ea -$                   25$              200$                  1,764$               1.5             12.0               1,964$               

Teck connectors "ST"  for 25C # 14 Teck cable 6 ea -$                   25$              150$                  1,323$               1.5             9.0                 1,473$               

Identification, tests, connection of ctrl cables 420 ea -$                   2$                840$                  15,435$             0.3             105.0             16,275$             

-$                8,960$             48,057$           326.9           57,017$           
-$                   -$                   -$                   -             -                 -$                   

Subtotal  Interconnection cables:
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Electrical CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E2 Material M2 Labor L2
TOTAL

-$                   -$                   -$                   -             -                 -$                   

Grounding (E-005 @ E-008) -$                   -$                   -$                   -             -                 -$                   

   Main underground conductor -$                   -$                   -$                   -             -                 -$                   

4/0 Copper conductor (buried) 650 m -$                   15$              9,750$               4,778$               0.1             32.5               14,528$             

Copper ground rod 8 ea -$                   35$              280$                  1,764$               1.5             12.0               2,044$               

Inspection box 8 ea -$                   75$              600$                  1,176$               1.0             8.0                 1,776$               

Ground mat 1 ea -$                   585$            585$                  588$                  4.0             4.0                 1,173$               

   2/0 ground conductor from 4/0 to equipment/struc ture -$                   -$                   -$                   -             -                 -$                   

2/0 Copper conductor 800 m -$                   10$              8,000$               5,880$               0.1             40.0               13,880$             

Compression connector 4/0 to 2/0 60 ea -$                   35$              2,100$               8,820$               1.0             60.0               10,920$             

2 holes compression connector 120 ea -$                   35$              4,200$               17,640$             1.0             120.0             21,840$             

   2/0 ground cable from 4/0 to existing fence -$                   -$                   -$                   -             -                 -$                   

2/0 Copper conductor 150 m -$                   10$              1,500$               1,103$               0.1             7.5                 2,603$               

Compression connector 4/0 to 2/0 20 ea -$                   35$              700$                  2,940$               1.0             20.0               3,640$               

Split bolt connecteur KS Burndy 140 ea -$                   15$              2,100$               10,290$             0.5             70.0               12,390$             

-$                   29,815$           54,978$           374.0           84,793$           
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   

Equipment dismantling -$                   -$                   -$                   -             -                 -$                   

Dismanlling equipment 1 lot 5,000$         5,000$               -$                   23,520$             160.0         160.0             28,520$             

5,000$             -$                23,520$           160.0           28,520$           
-$                   -$                   -$                   -             -                 -$                   

Fin 997,839$               151,098$               235,482$               1,602 $ 1,384,419$            
997,840$         151,100$         235,480$         1600 hrs 1,384,420$      TOTAL : 

Subtotal  Grounding (E-005 @ E-008):

Subtotal  Equipment dismantling :
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Project No:

Civil : 135 $ Addendum :
Structure : 147 $ Date :
Electrician : 147 $ Revision :

Facility Item Unit. Price Amount Unit. Price Amount Unit. Price Amount M-H/Un. M-H/Total

-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   

Basis of estimate for decontamination: 
Total excavation = 1411 cubic meter at 50% of 
total volume = 711 cubic meter x 2.0 metric tons 
/ cubic meter =1, 422 t m @ 70 $/ metric ton = 711 m.cu. 140$            99,470$             -$                   -$                   -             -                 99,470$             

-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   

 -$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   
-$                   -$                   -$                   -             -                 -$                   

Fin 99,470$                 -$                       -$                       0 $ 99,470$                 
99,470$           -$                -$                0 hrs 99,470$           

DETAILED COST ESTIMATE

Owner : Hydro Hakesbury Inc. Labor-Hour Cost Crew / Discipline 14988TTE
Project : Detailed Engineering and Project Cost Est imate

2015-04-09

Project No.: 14988TTE 0
Discipline: Civil (decontamination) OWNER CONTRACTOR

CODE
DESCRIPTION Qty Un.

Equipment E1

TOTAL : 

Material M2 Labor L2
TOTAL

Control

Definitive

Budgetary

Conceptual

Magnitude
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APPENDIX I 
CONSTRUCTION SCHEDULE  

 
 



ID Task 

Mode

Task Name Duration Start Finish

1 110 KV Station Retrofit engineering phase 79 days Wed 15-02-11 Tue 15-05-19

2 Detailed engineering package for 

comments

32 days Wed 15-02-11 Mon 

15-03-23

3 Project cost estimate 1 wk Mon 15-03-23 Fri 15-03-27

4 Issued for Comments package review 2 wks Fri 15-03-27 Thu 15-04-09

5 Drawings corrections (if required) 2 wks Thu 15-04-09 Tue 15-04-21

6 Issued for Tender package (including LBS 

spec)

2 wks Thu 15-04-09 Tue 15-04-21

7 Tendering process 3 wks Wed 15-04-22 Mon 15-05-11

8 Issued for construction package 7 days Mon 15-05-11 Tue 15-05-19

9 110 KV Station Retrofit Construction phase 59 days Tue 15-05-19 Wed 15-07-29

10 Mobilizing on site 2 days Tue 15-05-19 Wed 15-05-20

11 Existing transformers removal 2 days Thu 15-05-21 Fri 15-05-22

12 Civil work for soil preparation 6 days Fri 15-05-22 Fri 15-05-29

13 Equipment foundations construction 25 days Mon 15-06-01 Tue 15-06-30

14 Drainage 2 days Tue 15-06-30 Thu 15-07-02

15 Below ground grounding 6 days Tue 15-06-30 Wed 15-07-08

16 Imbiber bead system  installation 5 days Mon 15-06-01 Fri 15-06-05

17 Site granular backfill 2 days Fri 15-06-05 Tue 15-06-09

18 Steel Structures Installation 6 days Tue 15-06-30 Wed 15-07-08

19 Chain link fence replacement 2 days Tue 15-06-09 Wed 15-06-10

20 Power transformer Installation on it's 

base(new)

2 days Tue 15-06-30 Thu 15-07-02

21 Circuit Switchers and load break switches  

Installation 

9 days Tue 15-06-30 Fri 15-07-10

22 Existing Power transformer relocation 2 days Thu 15-07-02 Mon 15-07-06

23 Bus bar installation including CT and Surge

Arrestors

7 days Fri 15-07-10 Mon 

15-07-20

24 Equipment Fence Grounding 2 days Wed 15-06-10 Fri 15-06-12

25 All conductor and cables 10 days Fri 15-07-10 Thu 15-07-23

26 Testing and commissionning 3 days Thu 15-07-23 Tue 15-07-28

27 Demobilizing 2 days Tue 15-07-28 Wed 15-07-29

11 14 17 20 23 26 01 04 07 10 13 16 19 22 25 28 31 03 06 09 12 15 18 21 24 27 30 03 06 09 12 15 18 21 24 27 30 02 05 08 11 14 17 20 23 26 29 02 05 08 11 14 17 20 23 26 29 01

2015 March 2015 April 2015 May 2015 June 2015 July 2015 August

Task

Split

Milestone

Summary

Project Summary

External Tasks

External Milestone

Inactive Task

Inactive Milestone

Inactive Summary

Manual Task

Duration-only

Manual Summary Rollup

Manual Summary

Start-only

Finish-only

Deadline

Progress

Page 1
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Respect for the environment and the protection of our natural resources are a priority at Tetra Tech. In 

keeping with our efforts to ensure sustainable development, Tetra Tech prints all of its documents 

double-sided, unless otherwise instructed by our clients. 

 

An innovative and value-added gesture from Tetra Tech for future generations. 
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Main Street West Substation  

 
iii 

  
 
 

 

Tetra Tech inc. has been mandated by Hydro Hawkesbury to conduct a ground grid study at the 

substation located on Main Street West. The objective of this study is to define the design 

parameters and to prepare the construction drawings for a new ground grid designed to limit the 

step and touch voltages to the maximum allowable per IEEE standard no. 80-2000. The existing 

ground grid is not considered in this study. 

To achieve this objective, resistivity measurements were conducted on site to determine a two-layer 

soil model, which was used to establish the safety assessments and simulate surface potential inside 

the station under fault conditions. The resistivity of the soil was found to be relatively low as the upper 

layer is estimated at 21Ohms-m and the lower layer is 253 Ohms-m. A superficial surface layer 

composed of 150 mm of crushed rock was also considered. Based on these soil parameters, the 

planned ground grid would have a calculated resistance to ground of 0.60 Ohms.     

The maximum symmetrical line to ground fault current is 1.761kA with X/R=3.83 without considering 

the contribution of incoming line from the HONI station and distribution lines.  

The safety assessment is made using a human body mass of 50 kg and a fault clearing time of 1 sec. 

Based on these parameters, the permissible voltage values are determined: 

 Maximum permissible step voltage = 2440 Volts 

 Maximum permissible touch voltage =733 Volts 

 Ground potential rise = 1063 Volts 

Simulations made using CYMGRD 6.5 Rev1 software showed that the maximum step and touch 

voltages found on the planned ground grid are lower than the above permissible values. 

Tetra Tech recommends to proceed with the construction of the planned ground grid according to 

drawing No.A1-14988-E-005 as this design meets applicable safety requirements. 
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1 INTRODUCTION 

Tetra Tech has been mandated by Hydro Hawkesbury to conduct a ground grid study at the 

substation located on Main Street West. The purpose of this study is to design the substation 

ground grid. The ground grid design must follow the applicable standard. 

The software CYMGRD and the following documents were used to determine the various 

parameters that are necessary for this study, such as the soil model, safety assessment, the 

maximum grid current and the step and touch voltages: 

 Standard IEEE 80-2000 - Guide for Safety in AC Substation Grounding 

 Standard IEEE 81-1993 - Guide for Measuring Earth Resistivity, Ground Impedance, and 

Earth Surface Potentials of a Ground System 

 Canadian Electrical Code 

2 PARAMETERS 

To achieve these objectives, resistivity measurements were conducted on site to determine a two-

layer soil model, which was used to establish the safety assessments and simulate surface potential 

inside the station under fault conditions. The resistivity of the soil is estimated at 21 Ohms-m for the 

first 13.5 m layer and 253 Ohms-m for second layer. See Appendix A for the soil resistivity report. 

The simulations of the grid are based on the following parameters: 

 A superficial surface layer of 150 mm of clear stone was considered evaluated at 3000 Ohms-m. 

Based on these soil parameters, the planned ground grid would have a calculated resistance to 

ground of 0.60 Ohm.     

 The maximum symmetrical line to ground fault current is 1.761kA with X/R=3.83 without 

considering the contribution of incoming line from the HONI station and distribution lines. See 

Appendix B for the fault levels.  

 The safety assessments were made using a human body mass of 50 kg and a fault clearing time 

of 0.5 second. 
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3 RESULTS 

The ground grid layout 2D and 3D modeled in CYMGRD are presented in figure 1 and 2. 

 

Figure 1 – Ground Grid Layout 

 

Figure 2 – Ground Grid Layout 3D 
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CYMGRD is used to calculate the step and touch potentials for the substation and to calculate 

also the maximum ground potential rise (GPR) and the maximum permissible step and touch 

potential values. These limits are presented in the table 1. 

Table 1 – Safety criteria 

 
Step potential 

[Volts] 

Touch potential 

[Volts] 

Ground potential 

rise 

[Volts] 

Potential thresholds 2440 733 1063 

Maximum calculated 
potential 31 176 1012 

The maximum step and touch voltages and ground potential rise are lower than the maximum 

permissible values. 

Two potential contour plots have also been prepared that give an overall view of the ground grid 

touch potential. Figures 3 and 4 show the calculation results from CYMGRD and Figure 5 shows the 

legend associated with the potential contour. 

 

Figure 3 – Potential contour plot 
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Figure 4 – Potential contour plot 3D 

 

 

 

 

 

Figure 5 – Potential contour legend 
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Analysis of a potential profile is also performed on the ground grid. The plot for this profile is shown 

in Figure 6.    

 

Figure 6 – Potential Profile plot 

 

The grid analysis report is presented below. 
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4 RECOMMENDATION 

Tetra Tech recommends proceeding with the construction of the planned ground grid to meet the 

applicable safety requirements (see Appendix C for drawing No. A1-14988-E-005). 
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1 INTRODUCTION 

In July 2012, SIGMA GEOPHYSICS INC. has been mandated by BPR Energy for the execution 

of a resistivity survey on the site of a substation owned by Hawkesbury Hydro located on Main 

Street west. The present report deals mainly with the results obtained as well as their analysis. Other 

topics such as field methods, site characteristics, equipment and personnel are also briefly discussed 

herein. 

 

2 GENERAL REMARKS 

2.1 Survey location and positioning 

The localization map on the next page shows the position of the resistivity soundings. The positions 

were determined on site using a differential GPS with a precision of around 2 metres. 

 

2.2 Work schedule, crew and equipment 

The field work was executed on August 2sd 2012. Table 1 and table 2 describe the crew and 

equipment associated with the data acquisition, the administration and the report. 

TABLE 1 – LIST OF PERSONNEL 

NAME TASK 
Claude Provost, Engineer Report, interpretation 

Jean-Philippe Demers, Tech. Data acquisition 

 

TABLE 2 – LIST OF EQUIPMENT 

QTY DESCRIPTION MODEL MAKER
1 Resistivity meter Syscal R1+ Iris Instrument 

28 Stainless steel electrode   
1 Differential GPS (Garmin 60 in WAAS 3D mode) 
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3 METHODOLOGY 

3.1 Resistivity survey 

As recommended by the standards IEEE STD 81-1983 (IEEE Guide For Measuring Earth Resistivity) 

and IEEE STD-80-2000 (IEEE Guide for safety in AC Substation Grounding), soundings with 

multiple spacing have been carried out, to obtain the resistivity values of every layers that form the 

overburden (and the rock, if it is the case). 

 

The electrodes array used was a Schlumberger array with multiple partitions, including Wenner 

configuration. The advantage of this array is the possibility to measure the lateral variations in 

resistivity, giving of a more accurate value of the true resistivity. 

 

The spacing between the 2 current injection electrodes starts at 1 metre, with a logarithmic increment of 

4 steps per decade (1 m, 1.8 m, 3.2 m, 5.6 m, 10 m, etc…) with a maximum of 100 metres on this site. 

The current was injected on the form of continuous current with a polarity inversion, using a 2 sec 

cycle (pos. 1 sec and neg. 1 sec). From the measurements, a modelisation of the data has been carried 

out to obtain the true resistivity value of each layer forming the soil. The results of the modelisation for 

the 7 soundings are presented on the "Interpretation and modelisation" graphs located in appendix. The 

modelisation has been executed with the assumption that the layers are parallel. In this case, we can 

obtain by mathematic inversion a geoelectric representation of each site. As more than one resistivity-

thickness combination can theoretically give the same result, the use of geotechnical data, such as 

nature and thickness of the soil, allows for a better estimation of the true thickness and resistivity of 

each layer. Data coming from a geotechnical study have been used for the switchyard site (Houle 

Chevrier Engineering Ltd. Geotechnical Investigation August 2012, project 12-321). 
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4 RESULTS 

4.1 Soil resistivity 

The following table summarizes the results of the modelization for each sounding, consisting in the 

thickness (T) in m, the resistivity () in ohm-m and the probable stratigraphic interpretation (Stra) 

for each layer with the following code: 

 

   SD Superficial deposit 
   CB Silty clay (brown) 
   CG Silty clay (grey) 
   TR Till and rock probable  
 

MAIN STREET WEST SUBSTATION -  SUMMARY OF RESULTS 

 LAYER 1 LAYER 2 LAYER 3 LAYER 4 

No T m  ohm-m Stra T m  ohm-m Stra T m  ohm-m Stra T m  ohm-m Stra

1 0.3 29 SD 3.2 16 CB 12.9 30 CG ∞ 229 TR

2 0.1 359 SD 2.9 18 CB 12.4 24 CG ∞ 297 TR

3 0.5 25 SD 1 13 CB 14.3 28 CG ∞ 233 TR

∞=infinite depth 

 

The soil around the site of the substations presents few variations. The following model has been 

produced using the overburden thickness measured with the boreholes and by using the average 

resistivities measured will all the electrical soundings. The superficial layer has been ignored. 

 

MAIN STREET WEST SUBSTATION 

3 LAYERS MODEL 

THICKNESS (m) RESISTIVITY (Ohm-m) DESCRIPTION 

2 16 Silty clay (brown) 

11.5 27 Silty clay (grey) 

∞ 253 Till and rock probable 

∞ = infinite depth 

 



 

 5

This model could be reduced to an approximate simple 2 layers model by combining the first 2 

layers: 

 

MAIN STREET WEST SUBSTATION 

SIMPLIFIED APPROXIMATE 2 LAYERS MODEL 

THICKNESS (m) RESISTIVITY (Ohm-m) DESCRIPTION 

13.5 21 Silty clay 

∞ 253 Till and rock probable 

 

During winter, the resistivity of the first layer could be considerably higher, up to a depth of 1.5 m. 

 

This model does not take into account the resistivity of the surface granular material that could be 

present at the surface of the substation. 

 

The interpretation and the report have been executed by Mr Claude Provost, Eng. 

 

 

 

 

__________________  

Claude Provost, Eng.           

Geophysicist 

 



 

 

 
 
 
 
 
 

APPENDIX 
RESISTIVITY MEASUREMENTS 

 

 

HYDRO HAWKESBURY 2012  APPENDIX 1 









 

  

 FAULT DATA 
 

 
B 

 

  
Main Street West Substation  

  
 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

12 
 

Main Street West Substation  
 
 

 

 

 

 

 

 
      PTI INTERACTIVE POWER SYSTEM SIMULATOR--PSS/E      THU, JUN 07 2012  10:37 

  SHORT CIRCUIT MODEL FOR HYDRO ONE NETWORK SYSTEM 

  3P/1P HV Max Bus Faults.  

 

                                 BRKER X------- THREE PHASE FAULT --------X X-- LINE TO GROUND FAULT --X 

X- LLG SYMM I -X 

   BUS# X-- NAME --X BASKV MAX V  TIME  FLTMVA  SYMM I ASYMM I   X/R FACTOR  SYMM I ASYMM I   X/R FACTOR   

PHASE   3IA0    RPOS    XPOS    RZERO   XZERO 

    373 HAWKESBU    118.05 1.076 0.033   436.5   1.984   1.997   4.05 1.006   1.109   1.115   3.83 1.005   

1.761   0.770  0.0655  0.2652  0.2411  0.8929 

 

 

 

 

 

 



  

 GROUND GRID LAYOUT DRAWING 
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Hydro One Networks Inc. 
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Mr. Michel Poulin 
 
Hydro Hawkesbury Inc. 
850 Tupper Street 
Hawkesbury, ON 
K6A 3S7 

  

 

             May 26, 2016 
 
RE: Hydro Hawkesbury, Final Design For Hydro One Approval 
 
Mr. Michel Poulin, 
 
In response to your email seeking approval to proceed with the next phases of the project 
(“upgrading the transformer at Hawkesbury MTS #1”), based on the revised design that 
incorporated a load break switch in series with the circuit switcher to alleviate the need for 
teleprotection back to the Hydro One substation. Hydro Hawkesbury Inc. submitted a complete 
drawing and protection report package for approval which addresses all comments previously 
received from Hydro One. The design review in regards to the EWDs and relay logics has been 
reviewed and found acceptable by Hydro One’s Protection & Control Specialist. The revised 
design is approved to commence the next phases of the project. 
  
Hydro Hawkesbury Inc. also required the load forecast for future grid growth. The 2016 system 
and 2021 system will be sent as an attachment in an email. 
 
Please contact me if you have further questions, or require additional information. 
 
Regards, 

 
 
Stacey Pasztor 
 
Account Executive 
Key Accounts Management 
416.953.4738 
519.317.3892 
stacey.pasztor@hydroone.com 

mailto:stacey.pasztor@hydroone.com
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Appendix M – Summary of Assets Being Financed: 
 
Asset     Estimated Initial Cost  Estimated Life Span 
Control Building $77,000 60 years 
Transformer 110kV-12.4kV 15/50/25MVA $600,000 50 years 
Circuit Switchers (2) $137,000 50 years 
Loadbreak Switches (2) $72,000 50 years 
Oil Containment System $85,000 50 years 
Protection, Metering and Auxiliary Systems $195,000 50 years 
Grounding, Ground Grid $65,000 50 years 
Structures, Foundations, Fencing, etc. $350,000 60 years 
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