
 
 
 
 
 
 

Amanda Klein     
Director, Regulatory Affairs   Telephone: 416.542.2729 
Toronto Hydro-Electric System Limited Facsimile: 416.542.3024 
14 Carlton Street  regulatoryaffairs@torontohydro.com  
Toronto, Ontario  M5B 1K5 www.torontohydro.com   
 
November 27, 2012 
 
via RESS e-filing – signed original to follow by courier 
 
Ms. Kirsten Walli 
Board Secretary 
Ontario Energy Board 
PO Box 2319 
2300 Yonge Street, 27th floor 
Toronto, ON  M4P 1E4 
 
Dear Ms. Walli: 
 
Re: Toronto Hydro-Electric System Limited (“THESL”) 
 OEB File No. EB-2012-0064 (the “Application”) 
 Responses to Undertakings 

 
 
THESL writes in respect of the above-noted proceeding.  
 
Pursuant to Procedural Order No. 3, dated November 8, 2012, THESL encloses written responses to the 
Technical Conference Undertakings it gave on November 21 and 23, 2012, with the exception of JT2.10 
and JT2.18. THESL will provide its responses to these two remaining undertakings tomorrow. THESL 
also encloses written responses to two questions given under advisement on November 23. THESL has 
designated these responses as JT2.24 and JT2.25. 
 
Please do not hesitate to contact me if you have any questions. 
 
Yours truly, 
 
[original signed by] 
 
Amanda Klein 
Director, Regulatory Affairs 
Toronto Hydro-Electric System Limited 
regulatoryaffairs@torontohydro.com  
 
 
:AK/RB 
 
cc: Fred Cass of Aird & Berlis LLP, Counsel for THESL, by electronic mail only 

Intervenors of Record for EB-2012-0064 by electronic mail only 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

UNDERTAKING NO. JT1.1: 1 

Reference(s):  Tab 6F, Schedule 7-24 2 

 3 

Table 2 shows Option 1 (performing reactive work on the feeder) is the same cost as 4 

Option 3 (doing the replacement work on a planned basis).  Is this correct as the 5 

impression created in the evidence is that reactive work is more costly than planned 6 

work? 7 

 8 

RESPONSE:   9 

In the example provided, the cost of reactive repair only includes the cost of simply 10 

repairing the failed cable, and does not encompass other labour costs typically incurred in 11 

a reactive situation.  Reactive work would also include other costs, such as dispatching a 12 

grid response crew to assess the outage root cause and perform switching operations to 13 

localize the fault and restore power.  In addition, the lifecycle cost of continually 14 

performing reactive repairs, in this case splicing to repair cable faults, will be much 15 

higher than replacing the segment on the first fault as the reactive repair cost will be 16 

incurred multiple times before the cable reaches a point where the entire segment requires 17 

replacement to re-energize.   18 
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UNDERTAKING NO. JT1.2: 1 

Reference(s):  Tab 6F, Schedule 7-24 2 

 3 

To break down $8,912.08 per segment costs into grounding, abandoning existing DB 4 

cable, switching, conductor stringing, primary risers, and pole framing and guying. 5 

 6 

RESPONSE:   7 

The electrical cost indicated for Option 5 is for an entire segment of 114 meters, 8 

consisting of three 38 meter spans.  The breakdown of the electrical labour cost is as 9 

follows: 10 

• Grounding and abandoning existing direct buried cable:  $350.00 11 

• Switching:  $362.00 12 

• Primary risers:  $1,104.48 13 

• Pole framing and guying:  $7,095.60  14 

  15 

Please note that Footnote 1 should not have included conductor stringing, because 16 

conductor stringing is part of the $350 per-span under material cost.   17 
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UNDERTAKING NO.  JT1.3: 1 

Reference(s):   2 

 3 

Are secondary risers not included in THESL's response to EP IR 24? Or does THESL's 4 

example assume overhead secondaries? 5 

 6 

RESPONSE:   7 

Secondary distribution, which could include secondary risers, is not included in the costs 8 

in Table 2 for the reasons given in the response to part (c) of EP interrogatory 24  9 

(Tab 6F, Schedule 7-24):   10 

“All costs do not include transformers or switchgear.  Including 11 

these components would not provide a realistic picture of the 12 

associated costs since not all projects proposed by THESL require 13 

transformers or switchgear.  To this end, only the common 14 

components of all projects have been included for the purposes of 15 

this analysis.”   16 
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UNDERTAKING NO. JT1.4: 1 

Reference(s):  Tab 6F, Schedule 7-33 and 7-34 2 

 3 

Provide a rough approximation of how many customers are fed off overhead vs 4 

underground primaries. 5 

 6 

RESPONSE:   7 

THESL has approximately 475,000 customers fed from overhead primary and 8 

approximately 243,000 customers fed from underground primary.  Note that customers 9 

fed from the secondary network in the downtown area are included in the customer count 10 

for customers fed from underground primary. 11 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

UNDERTAKING NO. JT1.5: 1 

Reference(s):  Tab 6F, Schedule 7-36 2 

 3 

Give an example of the documentation that THESL has to submit to the City in respect of 4 

an overhead line that requires an application to the City for permission regarding poles 5 

and overhead conductors. 6 

 7 

RESPONSE:   8 

An example of the required documentation, defined as a Cut Permit Application – Short 9 

Stream, is provided below.  Please note that even for large rebuild projects, individual cut 10 

permits must be submitted for each pole, so the attached example is indicative of all 11 

overhead rebuilds where there was existing overhead plant which is being replaced with 12 

new overhead plant. 13 
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UNDERTAKING NO. JT1.6: 1 

Reference(s):  Tab 6F, Schedule 7-39 2 

 3 

Regarding the chart on page 2 of the IRR, please provide cost breakdowns of the $57.1M 4 

and $66.14M estimates for OH and UG into reasonable components:  Labour, equipment, 5 

material, and similar.  Also note any major assumptions that have been used, (e.g., how 6 

many poles, average span, how many poles would be required for an “average 7 

subdivision”). 8 

 9 

RESPONSE:   10 

The originally filed cost of option #4 is $66.14M.  The updated cost of option #4 (based 11 

on the October 31 update) is $45.57M and is broken down as follows: 12 

• Material – $31,768,062 13 

• Labour – $7,941,307 14 

• Vehicle – $1,024,602 15 

• Other – $4,836,029 16 

 17 

The cost of installing new underground secondary services is embedded in the above cost 18 

break down and totals $19,962,936 based on an average cost of $3,912 per service.  This 19 

average secondary service cost is further broken down as follows: 20 

• Meter Base and Riser – $1,750 21 

• Boring and Restoration – $1,712 22 

• Cabling – $250 23 

• Civil (tapbox) – $200 24 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 
The originally filed cost of option #3 is $57.1M.  The updated cost of option #3 (based on 1 

the October 31 update) is $34.15M and is broken down as follows: 2 

• Material – $2,081,495 3 

• Labour – $5,580,892 4 

• Secondary Services – $26,790,750 5 

 6 

The secondary service includes the following components: 7 

• Per customer cost:  $5,250 8 

• Relocation of Standpipe and Relocation of Meter – $4,000 9 

• Restoration – $1,000 10 

• Service Wire – $250 11 

 12 

Unit counts required to achieve the overhead installation option are as follows: 13 

• Overhead Transformers:  217 14 

• Overhead Switches:  120 15 

• Poles:  430 16 
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UNDERTAKING NO. JT1.7: 1 

Reference(s):  Tab 6F, Schedule 7-52 2 

 3 

Number of poles for which THESL pays Bell a joint use fee. 4 

 5 

RESPONSE:   6 

THESL currently pays Bell a joint use fee for approximately 7,400 poles.   7 
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UNDERTAKING NO. JT1.8: 1 

Reference(s):  Tab 4, Schedule B2, Tables 2, 3 and 4 (Updated) 2 

 3 

Provide a breakdown of each of the ten jobs in Table 4.  4 

 5 

RESPONSE:   6 

The tables below provide a breakdown and comparison of Option 2, Option 3 and Option 7 

4 to Option 1 for the ten proposed Jobs.   8 
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Job Estimate 21216 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $1.76

Environmental Cost  $0.25

Emergency Repairs—Additional Tool Time  $1.51

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $146.02

Cost of Customer Interruptions    $145.77

Environmental Cost  $0.25

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $0.91

2012 Project Cost   ‐

2013 Project Cost  $1.02

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.45

2012 Project Cost   ‐

2013 Project Cost  $0.51

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$144.26

Option 1 versus Option 3 PV [CO1‐CO3]  $0.85

Option 1 versus Option 4 PV [CO1‐CO4]  $1.30
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Job Estimate 21217 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $1.54

Environmental Cost  $0.22

Emergency Repairs—Additional Tool Time  $1.32

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $127.77

Cost of Customer Interruptions    $127.55

Environmental Cost  $0.22

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $0.43

2012 Project Cost   ‐

2013 Project Cost  $0.48

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.21

2012 Project Cost   ‐

2013 Project Cost  $0.24

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$126.23

Option 1 versus Option 3 PV [CO1‐CO3]  $1.11

Option 1 versus Option 4 PV [CO1‐CO4]  $1.32
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Job Estimate 21218 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $0.88

Environmental Cost  $0.12

Emergency Repairs—Additional Tool Time  $0.76

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $73.01

Cost of Customer Interruptions    $72.89

Environmental Cost  $0.12

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $0.20

2012 Project Cost   ‐

2013 Project Cost  $0.22

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.10

2012 Project Cost   ‐

2013 Project Cost  $0.11

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$72.13

Option 1 versus Option 3 PV [CO1‐CO3]  $0.68

Option 1 versus Option 4 PV [CO1‐CO4]  $0.78
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Job Estimate 21219 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $1.10

Environmental Cost  $0.15

Emergency Repairs—Additional Tool Time  $0.94

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $91.26

Cost of Customer Interruptions    $91.11

Environmental Cost  $0.15

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $0.55

2012 Project Cost   $0.58

2013 Project Cost  ‐

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.27

2012 Project Cost   $0.27

2013 Project Cost  ‐

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$90.17

Option 1 versus Option 3 PV [CO1‐CO3]  $0.55

Option 1 versus Option 4 PV [CO1‐CO4]  $0.82
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Job Estimate 21220 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $1.24

Environmental Cost  $0.17

Emergency Repairs—Additional Tool Time  $1.07

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $103.43

Cost of Customer Interruptions    $103.26

Environmental Cost  $0.17

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $0.38

2012 Project Cost   $0.40

2013 Project Cost  ‐

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.19

2012 Project Cost   $0.20

2013 Project Cost  ‐

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$102.19

Option 1 versus Option 3 PV [CO1‐CO3]  $0.87

Option 1 versus Option 4 PV [CO1‐CO4]  $1.06
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Job Estimate 21221 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $3.00

Environmental Cost  $0.42

Emergency Repairs—Additional Tool Time  $2.58

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $249.45

Cost of Customer Interruptions    $249.03

Environmental Cost  $0.42

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $1.15

2012 Project Cost   $1.22

2013 Project Cost  ‐

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.58

2012 Project Cost   $0.61

2013 Project Cost  ‐

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$246.45

Option 1 versus Option 3 PV [CO1‐CO3]  $1.85

Option 1 versus Option 4 PV [CO1‐CO4]  $2.43
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Job Estimate 21222 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $2.27

Environmental Cost  $0.32

Emergency Repairs—Additional Tool Time  $1.95

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $188.61

Cost of Customer Interruptions    $188.29

Environmental Cost  $0.32

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $1.09

2012 Project Cost   $1.16

2013 Project Cost  ‐

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.55

2012 Project Cost   $0.58

2013 Project Cost  ‐

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$186.34

Option 1 versus Option 3 PV [CO1‐CO3]  $1.18

Option 1 versus Option 4 PV [CO1‐CO4]  $1.72
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Job Estimate 19798 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $2.10

Environmental Cost  $0.09

Emergency Repairs—Additional Tool Time  $2.01

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $48.67

Cost of Customer Interruptions    $48.59

Environmental Cost  $0.08

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $3.98

2012 Project Cost   ‐

2013 Project Cost  $4.48

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $1.99

2012 Project Cost   ‐

2013 Project Cost  $2.24

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$46.58

Option 1 versus Option 3 PV [CO1‐CO3]  ‐$1.88

Option 1 versus Option 4 PV [CO1‐CO4]  $0.11
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Job Estimate 19554 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $3.59

Environmental Cost  $0.50

Emergency Repairs—Additional Tool Time  $3.09

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $298.12

Cost of Customer Interruptions    $297.62

Environmental Cost  $0.50

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $1.43

2012 Project Cost   $1.52

2013 Project Cost  ‐

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $0.72

2012 Project Cost   $0.76

2013 Project Cost  ‐

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$294.54

Option 1 versus Option 3 PV [CO1‐CO3]  $2.15

Option 1 versus Option 4 PV [CO1‐CO4]  $2.87
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Job Estimate 27177 1 

Business Case Element  PV (in Millions) 

Option 1 — Deferral of Repair and Replacement Activities 

Cost of Ownership [CO1]  $4.46

Environmental Cost  $0.17

Emergency Repairs—Additional Tool Time  $4.28

Option 2 –  De‐energize Feeders within Cable Chamber during work 

activities—Cost of Ownership  [CO2]  $103.43

Cost of Customer Interruptions    $103.26

Environmental Cost  $0.17

Option 3— Repair Leakers and Cables Requiring Piece Outs When 

Performing Emergency Work –Present Value [CO3]  $6.93

2012 Project Cost   ‐

2013 Project Cost  $7.80

Option 4— Proactively Repair or Replace the Affected Cables –

Present Value [CO4]  $3.47

2012 Project Cost   ‐

2013 Project Cost  $3.90

Option 1 versus Option 2 PV [CO1‐CO2]  ‐$98.98

Option 1 versus Option 3 PV [CO1‐CO3]  ‐$2.48

Option 1 versus Option 4 PV [CO1‐CO4]  $0.99
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UNDERTAKING NO. JT1.9: 1 

Reference(s):  Tab 6F, Schedule 1-30 2 

 3 

Board Staff 30 Update (for updated 2012-2013 project list) 4 

 5 

RESPONSE:   6 

The table below updates the information originally provided in response to Board Staff 7 

Interrogatory 30 (Tab 6F, Schedule 1-30) to only include 2012-2013 projects.   8 
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Feeder  Number of 
Submersible 
Transformers 
on Feeder 

Submersible 
Transformers 
Included in Job 

Total Number 
of Submersible 
Transformer 
Outages  
2006‐2011 

CI Contribution 
of Submersible 
Transformer 
Failures 

CHI 
Contribution of 
Submersible 
Transformer 
Failures 

Estimated Cost 
of Transformer 
Replacements 
in Job 

NY80M29  73  12  7 864 1,781  $133,270

SCNAR26M34  268  18  7 1,281 5,283  $199,905

NY55M8  81  31  6 1,410 3,734  $344,281

SCNT63M4  170  1  10 3,388 3,717  $11,106
SCNA47M14  115  37  7 429 1,610  $410,916

NY80M8  55  18  2 1,885 690  $199,905

NY85M6  4  4  2 1,247 243  $44,423

SCNA502M22  142  28  2 251 678  $310,963

SCNAH9M30  5  25  3 298 776  $277,646

NY85M4  35  30  7 3,868 2,243  $333,175

SCNA47M13  244  63  6 4,353 1,302  $699,667

NY51M7  72  1  4 2,440 533  $11,106

NY51M24  123  22  7 1,619 3,655  $244,328

NY80M30  68  30  0 0 0  $333,175

NY55M23  17  3  0 0 0  $33,317

NY85M7  46  41  6 2522 2,180  $455,339

SCNT63M12  233  121  15 4,356 6,340  $1,343,806

SCNT63M8  242  58  9 4,882 2,769  $644,138

SCNAE51M29  20  30  1 1,620 462  $333,175

NY80M9  5  3  0 0 0  $33,317

SCNT47M3  419  13  22 5,883 8,221  $144,376

NY51M3  69  54  3 266 426  $599,715

SCNA47M17  312  1  16 8,154 6,304  $11,106

SCNT47M1  242  16  8 3,001 3,027  $177,693

NYSS58F1  8  3  4 219 1,265  $33,317

NY55M21  42  3  2 168 382  $33,317
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UNDERTAKING NO. JT1.10: 1 

Reference(s):  Tab 6F, Schedule 1-31 2 

 3 

Board Staff 31 Update (for updated 2012-2013 project list) 4 

 5 

RESPONSE:   6 

Appendices A and B to this schedule update the information originally provided in 7 

response to Board Staff Interrogatory 31 (Tab 6F, Schedule 1-31) to only include 2012-8 

2013 projects. 9 
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Table 1

CI CHI CI CHI CI CHI CI CHI CI CHI CI CHI
1 Underground Rehabilitation of Feeder NY80M29 20096 2386.2 8294 9781.4 10000 1829.4 10473 3704.4 2430 1631.4 8255 2294.1
2 Underground Rehabilitation of Feeder SCNAR26M34 1230 3576.4 1687 3982.4 3592 8995.2 1183 7220.9 9101 5567.4 7560 14615.7
3 Underground Rehabilitation of Feeder NY55M8 2219 640.6 4388 1548.6 7595 21434.9 15626 6944.5 6227 3920.1 10734 8972.8
4 Underground Rehabilitation of Feeder YK35M10 9708 8575.3 13452 5959.8 12575 4410.0 12687 4099.1 3289 548.4 17593 2332.9
5 Underground Rehabilitation of Feeder SCNT63M4 26083 18129.6 12452 9976.0 1504 3899.0 397 131.1 230 648.8 28124 22101.8
6 Underground Rehabilitation of Feeder SCNA47M14 5009 2395.0 6026 4910.7 3924 1226.2 4076 3364.7 14227 7657.6 11491 7586.0
7 Underground Rehabilitation of Feeder NY51M6 4678 4228.9 201 594.0 3015 2851.5 7099 6992.4 5131 2937.5 5408 8757.6
8 Underground Rehabilitation of Feeder NY80M8 138 379.1 2036 1006.0 4010 1002.7 4622 5143.6 4616 3768.3 3004 2975.2
9 Underground Rehabilitation of Feeder NY85M6 1196 1033.9 753 370.1 118 217.0 576 38.4 1831 782.2 5833 12279.2

10 Underground Rehabilitation of Feeder NY51M8 12195 2501.3 3179 481.9 5601 1154.2 6124 2786.9 2277 2634.0 2480 460.9
11 Underground Rehabilitation of Feeder SCNA502M22 11918 9346.4 27672 1755.8 3705 4775.5 19233 11978.6 7957 4184.7 20126 7458.2
12 Underground Rehabilitation of Feeder SCNAH9M30 5625 11707.0 80 356.6 5139 3820.8 8147 8174.7 6796 9441.2 2461 3238.7
13 Underground Rehabilitation of Feeder NY85M4 6802 2290.8 2243 1185.8 3261 470.1 524 129.1 26 84.1 2862 6235.2
14 Underground Rehabilitation of Feeder SCNA47M13 366 315.0 8142 2355.0 5692 2919.2 4889 2652.9 10328 11820.5 17600 12499.5
15 Underground Rehabilitation of Feeder NY80M2 7957 2924.5 21400 1176.4 4228 1898.7 2050 394.5 7966 5441.0 2809 1354.4
16 Underground Rehabilitation of Feeder NY51M7 2855 1815.2 4744 2243.7 14020 5422.4 5466 1782.7 9764 3676.3 3126 1728.4
17 Underground Rehabilitation of Feeder NY51M24 13331 8871.9 2086 2757.4 5141 2156.1 4337 3518.4 6265 5409.8 270 942.0
18 Underground Rehabilitation of Feeder NY80M30 9600 2859.7 460 647.0 7916 1695.7 7419 5809.5 9370 4961.8 442 255.7
19 Underground Rehabilitation of Feeder NY55M23 4354 5488.3 3485 3904.9 37 120.1 115 455.1 6533 1367.2 3170 914.9
20 Underground Rehabilitation of Feeder NY85M24 8722 2063.9 4271 5339.0 6324 5005.1 2726 1321.5 62 52.1 4793 3023.6
21 Underground Rehabilitation of Feeder SCNAE5‐2M3 9160 2485.8 3607 6725.1 4391 4697.6 174 447.6 297 1376.3 2374 757.7
22 Underground Rehabilitation of Feeder NY85M7 1788 2487.6 169 431.0 2871 1248.0 1228 1415.1 3414 772.7 85 35.8
23 Underground Rehabilitation of Feeder SCNT63M12 39452 28309.6 23815 22638.4 985 2658.3 4968 6925.4 1459 5414.3 18772 31571.0
24 Underground Rehabilitation of Feeder SCNT63M8 4582 1871.0 15468 6657.7 6986 3533.3 11495 5276.3 227 658.5 5313 5879.2
25 Underground Rehabilitation of Feeder SCNAE5‐1M29 786 351.7 1477 119.2 2955 494.0 1934 3827.0 8032 4101.2 2676 1952.3
26 Underground Rehabilitation of Feeder NY53M25 13233 3779.8 21402 6421.1 260 854.4 19054 10647.6 563 1167.2 1393 919.9
27 Underground Rehabilitation of Feeder NY80M9 1984 1295.2 104 203.6 1721 1292.7 3666 1662.2 141 422.6 927 816.7
28 Underground Rehabilitation of Feeder SCNT47M3 34440 21518.3 54593 20824.6 20841 8681.3 47262 21607.5 102883 45728.6 12750 8963.5
29 Underground Rehabilitation of Feeder SCNAH9M23 827 194.3 4217 2527.4 397 757.2 1963 432.5 1163 134.8 10042 7207.5
30 Underground Rehabilitation of Feeder NY51M3 45 62.3 2103 2722.5 259 265.9 150 454.2 4500 1420.2 1638 3012.8
31 Underground Rehabilitation of Feeder SCNA47M17 137 581.6 17982 6314.2 9360 10051.7 7260 1916.2 7740 3305.4 3303 665.4
32 Underground Rehabilitation of Feeder NY85M31 1376 2722.2 1917 494.3 1048 34.9333 1 2.716667 12 23.2 517 58.31667
33 Underground Rehabilitation of Feeder SCNA502M21 70469 39422.5 3893 1750.0 13067 12822.7 7099 941.1 4814 1534.0 8992 6298.1
34 Underground Rehabilitation of Feeder SCNT47M1 1277 2306.1 26818 5632.0 14377 8393.7 6436 3492.6 11039 7162.5 2151 142.6
35 Underground Rehabilitation of Feeder NY55M21 1413 3549.92 2568 617.483 1297 1005.22 844 752.9333 1254 716.2 189 380.7
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1 10793 14196.5 4055 2379.4 8005 6655.3 2191 1825.2 3359 3380.0 10731 6601.7

Job TitleJob # Historical Reliability 
Performance 2011

Historical Reliability 
Performance 2006

Historical Reliability 
Performance 2007

Historical Reliability 
Performance 2008

Historical Reliability 
Performance 2009

Historical Reliability 
Performance 2010
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Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

Primary 
Cable 

Air‐ insulated Pad‐mounted and 
Air insulated Vault mounted 
Switchgear 

Submersible 
Transformers 

1 Underground Rehabilitation of Feeder NY80M29 20.0 6196.0 280.0 28.0 154.9 365.2
2 Underground Rehabilitation of Feeder SCNAR26M34 1165.0 0.0 29.0 3287.4 0.0 188.8
3 Underground Rehabilitation of Feeder NY55M8 255.0 0.0 0.0 506.3 0.0 0.0
4 Underground Rehabilitation of Feeder YK35M10 4400.0 0.0 0.0 4913.3 0.0 0.0
5 Underground Rehabilitation of Feeder SCNT63M4 11338.0 1403.0 351.0 5010.3 2954.7 294.6
6 Underground Rehabilitation of Feeder SCNA47M14 130.0 0.0 10.0 340.3 0.0 67.0
7 Underground Rehabilitation of Feeder NY51M6 183.0 2470.0 0.0 426.1 102.9 0.0
8 Underground Rehabilitation of Feeder NY80M8 110.0 0.0 0.0 336.2 0.0 0.0
9 Underground Rehabilitation of Feeder NY85M6 0.0 0.0 0.0 0.0 0.0 0.0

10 Underground Rehabilitation of Feeder NY51M8 0.0 0.0 0.0 0.0 0.0 0.0
11 Underground Rehabilitation of Feeder SCNA502M22 6780.0 1724.0 0.0 9173.3 116.2 0.0
12 Underground Rehabilitation of Feeder SCNAH9M30 2093.0 0.0 0.0 3919.6 0.0 0.0
13 Underground Rehabilitation of Feeder NY85M4 2179.0 4214.0 0.0 354.1 873.8 0.0
14 Underground Rehabilitation of Feeder SCNA47M13 288.0 0.0 78.0 244.8 0.0 70.2
15 Underground Rehabilitation of Feeder NY80M2 2952.0 0.0 0.0 579.5 0.0 0.0
16 Underground Rehabilitation of Feeder NY51M7 0.0 0.0 0.0 0.0 0.0 0.0
17 Underground Rehabilitation of Feeder NY51M24 5.0 1665.0 317.0 2.3 1632.2 1149.6
18 Underground Rehabilitation of Feeder NY80M30 0.0 3636.0 0.0 0.0 121.2 0.0
19 Underground Rehabilitation of Feeder NY55M23 0.0 0.0 0.0 0.0 0.0 0.0
20 Underground Rehabilitation of Feeder NY85M24 1248.0 0.0 0.0 985.6 0.0 0.0
21 Underground Rehabilitation of Feeder SCNAE5‐2M3 2987.0 0.0 0.0 1397.5 0.0 0.0
22 Underground Rehabilitation of Feeder NY85M7 1732.0 0.0 0.0 2247.9 0.0 0.0
23 Underground Rehabilitation of Feeder SCNT63M12 0.0 1000.0 388.0 0.0 2087.5 704.4
24 Underground Rehabilitation of Feeder SCNT63M8 499.0 0.0 180.0 1458.6 0.0 129.8
25 Underground Rehabilitation of Feeder SCNAE5‐1M29 0.0 0.0 0.0 0.0 0.0 0.0
26 Underground Rehabilitation of Feeder NY53M25 84.0 0.0 848.0 33.3 0.0 1597.0
27 Underground Rehabilitation of Feeder NY80M9 0.0 0.0 0.0 0.0 0.0 0.0
28 Underground Rehabilitation of Feeder SCNT47M3 6960.0 13360.0 685.0 16049.3 1964.4 1080.7
29 Underground Rehabilitation of Feeder SCNAH9M23 0.0 0.0 0.0 0.0 0.0 0.0
30 Underground Rehabilitation of Feeder NY51M3 45.0 0.0 0.0 62.3 0.0 0.0
31 Underground Rehabilitation of Feeder SCNA47M17 80.0 0.0 31.0 332.0 0.0 171.5
32 Underground Rehabilitation of Feeder NY85M31 688.0 0.0 0.0 653.6 0.0 0.0
33 Underground Rehabilitation of Feeder SCNA502M21 3750.0 1813.0 17.0 17428.4 60.4 254.2
34 Underground Rehabilitation of Feeder SCNT47M1 0.0 950.0 156.0 0.0 1725.7 258.0
35 Underground Rehabilitation of Feeder NY55M21 0.0 0.0 0.0 0.0 0.0 0.0
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1 0.0 0.0 119.0 0.0 0.0 299.7

Job # Job Title Contributions to Feeder CI in 2006 Contributions to Feeder CHI in 2006
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1 Underground Rehabilitation of Feeder NY80M29
2 Underground Rehabilitation of Feeder SCNAR26M34
3 Underground Rehabilitation of Feeder NY55M8
4 Underground Rehabilitation of Feeder YK35M10
5 Underground Rehabilitation of Feeder SCNT63M4
6 Underground Rehabilitation of Feeder SCNA47M14
7 Underground Rehabilitation of Feeder NY51M6
8 Underground Rehabilitation of Feeder NY80M8
9 Underground Rehabilitation of Feeder NY85M6

10 Underground Rehabilitation of Feeder NY51M8
11 Underground Rehabilitation of Feeder SCNA502M22
12 Underground Rehabilitation of Feeder SCNAH9M30
13 Underground Rehabilitation of Feeder NY85M4
14 Underground Rehabilitation of Feeder SCNA47M13
15 Underground Rehabilitation of Feeder NY80M2
16 Underground Rehabilitation of Feeder NY51M7
17 Underground Rehabilitation of Feeder NY51M24
18 Underground Rehabilitation of Feeder NY80M30
19 Underground Rehabilitation of Feeder NY55M23
20 Underground Rehabilitation of Feeder NY85M24
21 Underground Rehabilitation of Feeder SCNAE5‐2M3
22 Underground Rehabilitation of Feeder NY85M7
23 Underground Rehabilitation of Feeder SCNT63M12
24 Underground Rehabilitation of Feeder SCNT63M8
25 Underground Rehabilitation of Feeder SCNAE5‐1M29
26 Underground Rehabilitation of Feeder NY53M25
27 Underground Rehabilitation of Feeder NY80M9
28 Underground Rehabilitation of Feeder SCNT47M3
29 Underground Rehabilitation of Feeder SCNAH9M23
30 Underground Rehabilitation of Feeder NY51M3
31 Underground Rehabilitation of Feeder SCNA47M17
32 Underground Rehabilitation of Feeder NY85M31
33 Underground Rehabilitation of Feeder SCNA502M21
34 Underground Rehabilitation of Feeder SCNT47M1
35 Underground Rehabilitation of Feeder NY55M21
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1

Job # Job Title
Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

Primary 
Cable 

Air‐ insulated Pad‐mounted and 
Air insulated Vault mounted 
Switchgear 

Submersible 
Transformers 

4598.0 0.0 208.0 6725.3 0.0 580.9
147.0 1470.0 0.0 1348.3 2552.5 0.0

2659.0 0.0 0.0 463.2 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

11581.0 0.0 238.0 8563.7 0.0 228.7
300.0 417.0 60.0 620.0 465.4 154.0
30.0 0.0 105.0 68.0 0.0 342.0
48.0 0.0 0.0 220.8 0.0 0.0

576.0 0.0 0.0 31.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

22244.0 0.0 0.0 451.4 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

930.0 0.0 1220.0 31.0 0.0 939.7
1470.0 0.0 4172.0 1270.2 0.0 751.5

0.0 0.0 0.0 0.0 0.0 0.0
40.0 0.0 0.0 66.0 0.0 0.0

1665.0 30.0 0.0 2216.1 55.5 0.0
244.0 0.0 0.0 39.7 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 290.0 0.0 0.0 500.2

3545.0 0.0 0.0 6650.9 0.0 0.0
84.0 0.0 84.0 280.0 0.0 148.2

19336.0 3000.0 15.0 16717.7 4825.0 133.6
360.0 3860.0 310.0 761.8 128.7 612.7

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 156.0 0.0 0.0 520.9
0.0 0.0 0.0 0.0 0.0 0.0

21923.0 0.0 2784.0 6609.3 0.0 1942.6
650.0 1025.0 0.0 791.5 877.4 0.0
45.0 0.0 0.0 99.0 0.0 0.0

8129.0 0.0 2941.0 1709.1 0.0 1239.2
0.0 0.0 0.0 0.0 0.0 0.0

52.0 0.0 0.0 122.6 0.0 0.0
0.0 0.0 15.0 0.0 0.0 131.3

720.0 0.0 0.0 84.0 0.0 0.0
634.0 0.0 15.0 237.7 0.0 24.0

Contributions to Feeder CI in 2007 Contributions to Feeder CHI in 2007
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1 Underground Rehabilitation of Feeder NY80M29
2 Underground Rehabilitation of Feeder SCNAR26M34
3 Underground Rehabilitation of Feeder NY55M8
4 Underground Rehabilitation of Feeder YK35M10
5 Underground Rehabilitation of Feeder SCNT63M4
6 Underground Rehabilitation of Feeder SCNA47M14
7 Underground Rehabilitation of Feeder NY51M6
8 Underground Rehabilitation of Feeder NY80M8
9 Underground Rehabilitation of Feeder NY85M6

10 Underground Rehabilitation of Feeder NY51M8
11 Underground Rehabilitation of Feeder SCNA502M22
12 Underground Rehabilitation of Feeder SCNAH9M30
13 Underground Rehabilitation of Feeder NY85M4
14 Underground Rehabilitation of Feeder SCNA47M13
15 Underground Rehabilitation of Feeder NY80M2
16 Underground Rehabilitation of Feeder NY51M7
17 Underground Rehabilitation of Feeder NY51M24
18 Underground Rehabilitation of Feeder NY80M30
19 Underground Rehabilitation of Feeder NY55M23
20 Underground Rehabilitation of Feeder NY85M24
21 Underground Rehabilitation of Feeder SCNAE5‐2M3
22 Underground Rehabilitation of Feeder NY85M7
23 Underground Rehabilitation of Feeder SCNT63M12
24 Underground Rehabilitation of Feeder SCNT63M8
25 Underground Rehabilitation of Feeder SCNAE5‐1M29
26 Underground Rehabilitation of Feeder NY53M25
27 Underground Rehabilitation of Feeder NY80M9
28 Underground Rehabilitation of Feeder SCNT47M3
29 Underground Rehabilitation of Feeder SCNAH9M23
30 Underground Rehabilitation of Feeder NY51M3
31 Underground Rehabilitation of Feeder SCNA47M17
32 Underground Rehabilitation of Feeder NY85M31
33 Underground Rehabilitation of Feeder SCNA502M21
34 Underground Rehabilitation of Feeder SCNT47M1
35 Underground Rehabilitation of Feeder NY55M21
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1

Job # Job Title
Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

Primary 
Cable 

Air‐ insulated Pad‐mounted and 
Air insulated Vault mounted 
Switchgear 

Submersible 
Transformers 

156.0 0.0 230.0 264.6 0.0 223.2
100.0 0.0 0.0 235.8 0.0 0.0
33.0 0.0 110.0 78.1 0.0 244.8

2302.0 0.0 0.0 268.2 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

1980.0 0.0 140.0 393.8 0.0 529.7
1586.0 0.0 0.0 613.9 0.0 0.0

0.0 0.0 75.0 0.0 0.0 187.5
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 255.0 0.0 0.0 610.3
0.0 0.0 2331.0 0.0 0.0 439.1

1059.0 0.0 73.0 1879.1 0.0 146.1
0.0 0.0 0.0 0.0 0.0 0.0

7054.0 0.0 0.0 2021.2 0.0 0.0
21.0 1665.0 435.0 12.5 305.3 291.3

5913.0 0.0 0.0 898.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 3400.0 783.0 0.0 3950.6 519.5

2859.0 0.0 0.0 1197.8 0.0 0.0
150.0 172.0 319.0 385.0 101.9 611.4

2201.0 4010.0 0.0 576.5 1604.7 0.0
0.0 0.0 1620.0 0.0 0.0 462.4

110.0 0.0 0.0 614.2 0.0 0.0
1473.0 0.0 0.0 695.8 0.0 0.0
4342.0 0.0 745.0 3776.5 0.0 1008.4

87.0 150.0 0.0 362.7 242.5 0.0
0.0 0.0 30.0 0.0 0.0 70.2

105.0 5682.0 2445.0 369.8 5663.1 2235.7
0.0 0.0 0.0 0.0 0.0 0.0

8522.0 0.0 105.0 9247.3 0.0 356.5
482.0 0.0 2235.0 1337.8 0.0 1743.1

1232.0 0.0 0.0 860.3 0.0 0.0
577.0 577.0 262.0 1366.4 86.6 1294.5

Contributions to Feeder CI in 2008 Contributions to Feeder CHI in 2008
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1 Underground Rehabilitation of Feeder NY80M29
2 Underground Rehabilitation of Feeder SCNAR26M34
3 Underground Rehabilitation of Feeder NY55M8
4 Underground Rehabilitation of Feeder YK35M10
5 Underground Rehabilitation of Feeder SCNT63M4
6 Underground Rehabilitation of Feeder SCNA47M14
7 Underground Rehabilitation of Feeder NY51M6
8 Underground Rehabilitation of Feeder NY80M8
9 Underground Rehabilitation of Feeder NY85M6

10 Underground Rehabilitation of Feeder NY51M8
11 Underground Rehabilitation of Feeder SCNA502M22
12 Underground Rehabilitation of Feeder SCNAH9M30
13 Underground Rehabilitation of Feeder NY85M4
14 Underground Rehabilitation of Feeder SCNA47M13
15 Underground Rehabilitation of Feeder NY80M2
16 Underground Rehabilitation of Feeder NY51M7
17 Underground Rehabilitation of Feeder NY51M24
18 Underground Rehabilitation of Feeder NY80M30
19 Underground Rehabilitation of Feeder NY55M23
20 Underground Rehabilitation of Feeder NY85M24
21 Underground Rehabilitation of Feeder SCNAE5‐2M3
22 Underground Rehabilitation of Feeder NY85M7
23 Underground Rehabilitation of Feeder SCNT63M12
24 Underground Rehabilitation of Feeder SCNT63M8
25 Underground Rehabilitation of Feeder SCNAE5‐1M29
26 Underground Rehabilitation of Feeder NY53M25
27 Underground Rehabilitation of Feeder NY80M9
28 Underground Rehabilitation of Feeder SCNT47M3
29 Underground Rehabilitation of Feeder SCNAH9M23
30 Underground Rehabilitation of Feeder NY51M3
31 Underground Rehabilitation of Feeder SCNA47M17
32 Underground Rehabilitation of Feeder NY85M31
33 Underground Rehabilitation of Feeder SCNA502M21
34 Underground Rehabilitation of Feeder SCNT47M1
35 Underground Rehabilitation of Feeder NY55M21
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1

Job # Job Title
Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

Primary 
Cable 

Air‐ insulated Pad‐mounted and 
Air insulated Vault mounted 
Switchgear 

Submersible 
Transformers 

6356.0 0.0 110.0 618.7 0.0 500.0
580.0 0.0 591.0 3880.7 0.0 3328.4

2.0 0.0 1.0 39.9 0.0 3.3
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 396.0 0.0 0.0 126.6

702.0 0.0 0.0 2463.4 0.0 0.0
6816.0 0.0 0.0 3951.4 0.0 0.0

74.0 0.0 0.0 249.2 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

11494.0 0.0 0.0 6576.3 0.0 0.0
7939.0 0.0 0.0 7315.3 0.0 0.0

20.0 0.0 0.0 46.7 0.0 0.0
592.0 0.0 0.0 2352.7 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0
275.0 0.0 0.0 541.6 0.0 0.0
197.0 0.0 352.0 372.8 0.0 404.7

0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

1467.0 0.0 0.0 1173.8 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 1228.0 0.0 0.0 1415.1

300.0 3338.0 785.0 1234.2 1248.1 3216.3
174.0 3240.0 140.0 977.3 304.6 714.0

3.0 337.0 0.0 0.3 2653.3 0.0
14031.0 0.0 806.0 8011.2 0.0 1451.7
1400.0 0.0 0.0 694.8 0.0 0.0
3990.0 7280.0 229.0 380.0 1280.9 415.8

0.0 0.0 0.0 0.0 0.0 0.0
150.0 0.0 0.0 454.2 0.0 0.0
190.0 0.0 1590.0 419.3 0.0 542.5

0.0 0.0 0.0 0.0 0.0 0.0
5286.0 0.0 0.0 850.5 0.0 0.0
344.0 2141.0 375.0 698.6 1251.8 545.3
628.0 0.0 168.0 633.8 0.0 381.6

0.0 0.0 45.0 0.0 0.0 206.0

Contributions to Feeder CI in 2009 Contributions to Feeder CHI in 2009
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Table 2

1 Underground Rehabilitation of Feeder NY80M29
2 Underground Rehabilitation of Feeder SCNAR26M34
3 Underground Rehabilitation of Feeder NY55M8
4 Underground Rehabilitation of Feeder YK35M10
5 Underground Rehabilitation of Feeder SCNT63M4
6 Underground Rehabilitation of Feeder SCNA47M14
7 Underground Rehabilitation of Feeder NY51M6
8 Underground Rehabilitation of Feeder NY80M8
9 Underground Rehabilitation of Feeder NY85M6

10 Underground Rehabilitation of Feeder NY51M8
11 Underground Rehabilitation of Feeder SCNA502M22
12 Underground Rehabilitation of Feeder SCNAH9M30
13 Underground Rehabilitation of Feeder NY85M4
14 Underground Rehabilitation of Feeder SCNA47M13
15 Underground Rehabilitation of Feeder NY80M2
16 Underground Rehabilitation of Feeder NY51M7
17 Underground Rehabilitation of Feeder NY51M24
18 Underground Rehabilitation of Feeder NY80M30
19 Underground Rehabilitation of Feeder NY55M23
20 Underground Rehabilitation of Feeder NY85M24
21 Underground Rehabilitation of Feeder SCNAE5‐2M3
22 Underground Rehabilitation of Feeder NY85M7
23 Underground Rehabilitation of Feeder SCNT63M12
24 Underground Rehabilitation of Feeder SCNT63M8
25 Underground Rehabilitation of Feeder SCNAE5‐1M29
26 Underground Rehabilitation of Feeder NY53M25
27 Underground Rehabilitation of Feeder NY80M9
28 Underground Rehabilitation of Feeder SCNT47M3
29 Underground Rehabilitation of Feeder SCNAH9M23
30 Underground Rehabilitation of Feeder NY51M3
31 Underground Rehabilitation of Feeder SCNA47M17
32 Underground Rehabilitation of Feeder NY85M31
33 Underground Rehabilitation of Feeder SCNA502M21
34 Underground Rehabilitation of Feeder SCNT47M1
35 Underground Rehabilitation of Feeder NY55M21
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1

Job # Job Title
Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

Primary 
Cable 

Air‐ insulated Pad‐mounted and 
Air insulated Vault mounted 
Switchgear 

Submersible 
Transformers 

0.0 0.0 0.0 0.0 0.0 0.0
410.0 2.0 0.0 2666.9 0.1 0.0

5492.0 0.0 394.0 2247.4 0.0 1050.4
0.0 1788.0 0.0 0.0 150.8 0.0
0.0 0.0 15.0 0.0 0.0 21.8

7807.0 0.0 94.0 1055.7 0.0 163.9
2839.0 0.0 30.0 2001.6 0.0 178.8
3222.0 0.0 0.0 1117.5 0.0 0.0
576.0 0.0 1240.0 470.4 0.0 164.0
30.0 0.0 204.0 138.8 0.0 331.9

3815.0 0.0 0.0 127.6 0.0 0.0
148.0 0.0 0.0 542.7 0.0 0.0

2.0 0.0 0.0 10.1 0.0 0.0
0.0 0.0 15.0 0.0 0.0 161.5

2020.0 0.0 0.0 4191.3 0.0 0.0
4825.0 0.0 0.0 465.8 0.0 0.0
1297.0 108.0 0.0 2885.7 295.2 0.0
7188.0 1720.0 0.0 2991.6 401.3 0.0
4837.0 0.0 0.0 1193.5 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0
60.0 0.0 0.0 793.0 0.0 0.0
0.0 0.0 1200.0 0.0 0.0 602.0

699.0 250.0 90.0 2491.7 1637.5 204.0
200.0 0.0 10.0 534.0 0.0 28.5

3964.0 0.0 0.0 2332.4 0.0 0.0
6.0 0.0 0.0 22.7 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

300.0 5194.0 506.0 712.5 1745.9 1279.6
50.0 0.0 0.0 1.7 0.0 0.0

141.0 0.0 236.0 379.8 0.0 356.0
330.0 300.0 120.0 1233.5 525.0 517.0
12.0 0.0 0.0 29.6 0.0 0.0

2901.0 0.0 0.0 1208.5 0.0 0.0
5512.0 11.0 0.0 1463.2 1.1 0.0
189.0 0.0 0.0 380.7 0.0 0.0
42.0 0.0 0.0 116.5 0.0 0.0

Contributions to Feeder CI in 2010 Contributions to Feeder CHI in 2010
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Table 2

1 Underground Rehabilitation of Feeder NY80M29
2 Underground Rehabilitation of Feeder SCNAR26M34
3 Underground Rehabilitation of Feeder NY55M8
4 Underground Rehabilitation of Feeder YK35M10
5 Underground Rehabilitation of Feeder SCNT63M4
6 Underground Rehabilitation of Feeder SCNA47M14
7 Underground Rehabilitation of Feeder NY51M6
8 Underground Rehabilitation of Feeder NY80M8
9 Underground Rehabilitation of Feeder NY85M6

10 Underground Rehabilitation of Feeder NY51M8
11 Underground Rehabilitation of Feeder SCNA502M22
12 Underground Rehabilitation of Feeder SCNAH9M30
13 Underground Rehabilitation of Feeder NY85M4
14 Underground Rehabilitation of Feeder SCNA47M13
15 Underground Rehabilitation of Feeder NY80M2
16 Underground Rehabilitation of Feeder NY51M7
17 Underground Rehabilitation of Feeder NY51M24
18 Underground Rehabilitation of Feeder NY80M30
19 Underground Rehabilitation of Feeder NY55M23
20 Underground Rehabilitation of Feeder NY85M24
21 Underground Rehabilitation of Feeder SCNAE5‐2M3
22 Underground Rehabilitation of Feeder NY85M7
23 Underground Rehabilitation of Feeder SCNT63M12
24 Underground Rehabilitation of Feeder SCNT63M8
25 Underground Rehabilitation of Feeder SCNAE5‐1M29
26 Underground Rehabilitation of Feeder NY53M25
27 Underground Rehabilitation of Feeder NY80M9
28 Underground Rehabilitation of Feeder SCNT47M3
29 Underground Rehabilitation of Feeder SCNAH9M23
30 Underground Rehabilitation of Feeder NY51M3
31 Underground Rehabilitation of Feeder SCNA47M17
32 Underground Rehabilitation of Feeder NY85M31
33 Underground Rehabilitation of Feeder SCNA502M21
34 Underground Rehabilitation of Feeder SCNT47M1
35 Underground Rehabilitation of Feeder NY55M21
36 Underground Rehabilitation of Feeders NY85M1, NY85M9 and NYSS58F1

Job # Job Title
Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

Primary 
Cable 

Air‐ insulated Pad‐mounted 
and Air insulated Vault 
mounted Switchgear 

Submersible 
Transformers 

3386.0 0.0 36.0 499.2 0.0 112.2
1322.0 4668.0 100.0 6744.8 7198.1 574.8
2412.0 0.0 165.0 584.1 0.0 924.5

0.0 0.0 0.0 0.0 0.0 0.0
10795.0 2346.0 0.0 7597.5 3922.3 0.0
5189.0 0.0 125.0 5123.1 0.0 695.3
2052.0 3037.0 0.0 2633.7 4892.7 0.0
2887.0 0.0 0.0 1644.5 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0
30.0 0.0 2281.0 135.2 0.0 82.3

14501.0 0.0 0.0 7177.0 0.0 0.0
20.0 0.0 0.0 38.5 0.0 0.0
16.0 0.0 0.0 293.9 0.0 0.0

13298.0 0.0 15.0 8729.4 0.0 172.8
2700.0 2.0 0.0 725.0 14.5 0.0

0.0 0.0 0.0 0.0 0.0 0.0
2.0 40.0 205.0 0.5 111.8 779.3

349.0 0.0 0.0 68.5 0.0 0.0
99.0 0.0 0.0 255.3 0.0 0.0

1247.0 0.0 130.0 1559.2 0.0 374.6
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 115.0 0.0 0.0 57.7
0.0 5297.0 0.0 0.0 5862.8 0.0

259.0 0.0 0.0 1831.5 0.0 0.0
1063.0 0.0 0.0 338.8 0.0 0.0

0.0 800.0 0.0 0.0 231.7 0.0
0.0 0.0 0.0 0.0 0.0 0.0

3901.0 0.0 0.0 3290.1 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0

40.0 0.0 0.0 520.0 0.0 0.0
497.0 0.0 0.0 58.8 0.0 0.0

8965.0 0.0 0.0 6252.2 0.0 0.0
2141.0 10.0 0.0 107.1 35.6 0.0
233.0 0.0 0.0 860.2 0.0 0.0

1.0 0.0 12.0 6.9 0.0 126.2

Contributions to Feeder CHI in 2011Contributions to Feeder CI in 2011
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 
UNDERTAKING NO. JT1.11: 1 

Reference(s):  Tab 6F, Schedule 11-33 2 

 3 

VECC 33 Update (for updated 2012-2013 project list) 4 

 5 

RESPONSE:   6 

The table in Appendix A updates the information originally provided in response to 7 

VECC Interrogatory 33 (Tab 6F, Schedule 11-33) to only include 2012-2013 projects.   8 
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Table 1

2007 2008 2009 2010 2011 CI CHI CI CHI CI CHI CI CHI CI CHI
1 NY80M29 11 13 14 7 15 8294 9781.4 10000 1829.4 10473 3704.4 2430 1631.4 8255 2294.1
2 SCNAR26M34 3 8 7 7 12 1687 3982.4 3592 8995.2 1183 7220.9 9101 5567.4 7560 14615.7
3 NY55M8 9 7 9 10 12 4388 1548.6 7595 21434.9 15626 6944.5 6227 3920.1 10734 8972.8
4 YK35M10 8 11 12 6 11 13452 5959.8 12575 4410.0 12687 4099.1 3289 548.4 17593 2332.9
5 SCNT63M4 14 2 2 3 10 12452 9976.0 1504 3899.0 397 131.1 230 648.8 28124 22101.8
6 SCNA47M14 9 6 8 6 10 6026 4910.7 3924 1226.2 4076 3364.7 14227 7657.6 11491 7586.0
7 NY51M6 6 6 6 10 10 201 594.0 3015 2851.5 7099 6992.4 5131 2937.5 5408 8757.6
8 NY80M8 6 4 6 7 8 2036 1006.0 4010 1002.7 4622 5143.6 4616 3768.3 3004 2975.2
9 NY85M6 4 3 1 3 8 753 370.1 118 217.0 576 38.4 1831 782.2 5833 12279.2

10 NY51M8 7 6 2 7 8 3179 481.9 5601 1154.2 6124 2786.9 2277 2634.0 2480 460.9
11 SCNA502M22 6 1 6 6 7 27672 1755.8 3705 4775.5 19233 11978.6 7957 4184.7 20126 7458.2
12 SCNAH9M30 6 7 6 11 7 80 356.6 5139 3820.8 8147 8174.7 6796 9441.2 2461 3238.7
13 NY85M4 7 4 2 4 7 2243 1185.8 3261 470.1 524 129.1 26 84.1 2862 6235.2
14 SCNA47M13 6 8 6 6 6 8142 2355.0 5692 2919.2 4889 2652.9 10328 11820.5 17600 12499.5
15 NY80M2 5 6 4 7 6 21400 1176.4 4228 1898.7 2050 394.5 7966 5441.0 2809 1354.4
16 NY51M7 9 12 11 9 6 4744 2243.7 14020 5422.4 5466 1782.7 9764 3676.3 3126 1728.4
17 NY51M24 4 6 11 6 6 2086 2757.4 5141 2156.1 4337 3518.4 6265 5409.8 270 942.0
18 NY80M30 5 8 14 13 6 460 647.0 7916 1695.7 7419 5809.5 9370 4961.8 442 255.7
19 NY55M23 3 3 6 8 6 3485 3904.9 37 120.1 115 455.1 6533 1367.2 3170 914.9
20 NY85M24 8 4 3 3 6 4271 5339.0 6324 5005.1 2726 1321.5 62 52.1 4793 3023.6
21 SCNAE5‐2M3 3 5 5 6 6 3607 6725.1 4391 4697.6 174 447.6 297 1376.3 2374 757.7
22 NY85M7 3 4 2 4 6 169 431.0 2871 1248.0 1228 1415.1 3414 772.7 85 35.8
23 SCNT63M12 11 8 9 9 5 23815 22638.4 985 2658.3 4968 6925.4 1459 5414.3 18772 31571.0
24 SCNT63M8 10 7 6 4 5 15468 6657.7 6986 3533.3 11495 5276.3 227 658.5 5313 5879.2
25 SCNAE5‐1M29 5 2 6 5 5 1477 119.2 2955 494.0 1934 3827.0 8032 4101.2 2676 1952.3
26 NY53M25 13 3 11 6 5 21402 6421.1 260 854.4 19054 10647.6 563 1167.2 1393 919.9
27 NY80M9 2 6 10 3 5 104 203.6 1721 1292.7 3666 1662.2 141 422.6 927 816.7
28 SCNT47M3 18 14 21 12 4 54593 20824.6 20841 8681.3 47262 21607.5 102883 45728.6 12750 8963.5
29 SCNAH9M23 8 3 2 4 4 4217 2527.4 397 757.2 1963 432.5 1163 134.8 10042 7207.5
30 NY51M3 4 3 1 7 4 2103 2722.5 259 265.9 150 454.2 4500 1420.2 1638 3012.8
31 SCNA47M17 15 11 6 12 3 17982 6314.2 9360 10051.7 7260 1916.2 7740 3305.4 3303 665.4
32 NY85M31 3 1 1 1 3 1917 494.3 1048 34.9333 1 2.71667 12 23.2 517 58.3167
33 SCNA502M21 6 10 3 3 2 3893 1750.0 13067 12822.7 7099 941.1 4814 1534.0 8992 6298.1
34 SCNT47M1 6 12 9 7 2 26818 5632.0 14377 8393.7 6436 3492.6 11039 7162.5 2151 142.6
35 NY55M21 4 7 5 5 2 2568 617.483 1297 1005.22 844 752.933 1254 716.2 189 380.7
36 NY85M1 8 8 5 6 6 2997 755.7 5596 3031.3 178 374.7 341 1837.1 9883 3059.2
36 NY85M9  5 3 1 9 4 170 753.6 1731 1472.2 1553 155.3 1789 367.3 608 2710.4
36 NYSS58F1 8 10 6 9 6 888 870.1 678 2151.9 460 1295.3 1229 1175.6 240 832.1

Feeder Name Job # Historical Reliability 
Performance 2011

Unplanned Sustained Outages  Historical Reliability 
Performance 2007

Historical Reliability 
Performance 2008

Historical Reliability 
Performance 2009

Historical Reliability 
Performance 2010
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 
UNDERTAKING NO. JT1.12: 1 

Reference(s):  Tab 6F, Schedule 11-37 2 

 3 

Explain the drivers behind the variation in cost, year-over-year, in the referenced IRR. 4 

 5 

RESPONSE:   6 

Table 1 below was provided in THESL’s initial response to the referenced IRR.  It shows 7 

actual capital spending on piecing out congested cable chambers and repairing leaking 8 

PILC cable from 2007 to 2011, but erroneously included  planned, rather than actual 9 

kilometres of PILC cable replaced.   10 

 11 

Table 1 12 

 2007 2008 2009 2010 2011

Capital Spending ($000) $0 $799 $234 $732 $344

Kilometres of PILC cable 

replaced 

0.0 9.7 9.6 11.5 7.7

 

Table 2 below corrects Table 1 to show actual capital spending and estimated actual 13 

kilometres of PILC cable replaced for piecing out congested cable chambers and 14 

repairing leaking PILC cable.  When the actual kilometres are used, much of the variation 15 

in the historical numbers is removed.  The remainder is attributable to the variation in the 16 

amount of associated civil work in the chambers and in the number of leakers 17 

encountered. 18 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 
 

Table 2 1 

 2007 2008 2009 2010 2011

Capital Spending ($000) $0 $799 $234 $732 $344

Kilometres of PILC cable 

replaced 

0.0 12.05 3.30 6.78 4.10
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 
UNDERTAKING NO. JT1.13: 1 

Reference(s):   2 

 3 

Provide an estimate of how many submersible transformers have been installed in 4 

THESL’s system since the new standard was introduced. 5 

 6 

RESPONSE:   7 

Based on information from THESL’s Geographic Information System, 3,628 new 8 

standard switchable submersible transformers are currently installed in THESL’s system.   9 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 

 

UNDERTAKING NO. JT1.14: 1 

Reference(s):  Tab 6F, Schedule 10-23 2 

 3 

Revise response to SEC IR 23 to provide breakdown of labour, equipment, materials, and 4 

overhead for projects in excess of $4M. 5 

 6 

RESPONSE:   7 

The requested breakdown is provided below.   8 

 
Job Title Initial 

Filing - 
Total 

Estimated 
Project 

Cost 

Revised 
Filing - 
Total 

Estimated 
Project 

Cost 

Resource Breakdown  
 

($M) ($M) Material 
($M) 

Labour 
($M) 

Equipment 
($M) 

Overhead 
Percentage 

Overhead 
($M) 

Queens 
Quay 
Rebuild 
Phase 1 

$4.67 $4.37 $1.28 $1.46 $0.91 19.9% $0.73

Queens 
Quay 
Rebuild 
Phase 2 

$5.30 $5.30 $1.55 $1.77 $1.11 19.9% $0.88

Queens 
Quay 
Rebuild 
Phase 3 

$3.42 $3.42 $1.00 $1.14 $0.71 19.9% $0.57

Queens 
Quay 
Rebuild 
Phase 4 

$12.43 $12.43 $3.63 $4.15 $2.59 19.9% $2.06

Queens 
Quay 
Rebuild 
Phase 5 

$7.98 Not 
included 
in phase 
one filing 

$2.33 $2.66 $1.66 19.9% $1.32

 



Toronto Hydro-Electric System Limited 
EB-2012-0064 

Tab 7 
Schedule 1-14 

Filed:  2012 Nov 27 
Page 2 of 3 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 

 

 
Job Title Initial 

Filing - 
Total 

Estimated 
Project 

Cost 

Revised 
Filing - 
Total 

Estimated 
Project 

Cost 

Resource Breakdown  
 

($M) ($M) Material Labour Equipment Overhead 
Percentage 

Overhead

Strachan 
Electrical 
Relocation 
Part 1 

$1.98 $1.67 $0.81 $0.48 $0.09 19.9% $0.28

Strachan 
Electrical 
Relocation 
Part 2 

$1.73 $1.12 $0.57 $0.33 $0.03 19.9% $0.19

Strachan 
Electrical 
Relocation 
Part 3 

$1.34 $1.01 $0.41 $0.38 $0.04 19.9% $0.16

Strachan 
Electrical 
Relocation 
Part 4 

$0.92 $0.46 $0.12 $0.24 $0.03 19.9% $0.08

GO Strachan 
UG Crossing 
Civil  

$0.26 $0.26 $0.08 $0.08 $0.05 19.9% $0.04

GO Strachan 
UG Crossing  
Civil 

$0.13 $0.13 $0.04 $0.04 $0.03 19.9% $0.02

Dundas 
Street 
Overhead to 
Underground 
Phase 1 – 
Design 

$0.64 $0.64 $0.00 $0.53 $0.00 19.9% $0.11

Dundas 
Street 
Overhead to 
Underground 
Phase 2 

$8.77 $3.02 $0.88 $1.01 $0.63 19.9% $0.50
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF  

 
 

 

Job Title Initial 
Filing - 
Total 

Estimated 
Project 

Cost 

Revised 
Filing - 
Total 

Estimated 
Project 

Cost 

Resource Breakdown  
 

($M) ($M) Material Labour Equipment Overhead 
Percentage 

Overhead

Dundas 
Street 
Overhead to 
Underground 
Phase 3 

$8.01 Not 
included in 
phase one 
filing 

$2.34 $2.67 $1.67 19.9% $1.33
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 12 – ENVIRONMENTAL DEFENCE  

 
 

 

UNDERTAKING NO. JT1.15: 1 

Reference(s):  ED TCQ 4 2 

 3 

Provide an electronic spreadsheet showing the demands (in MW) of each of the five 4 

downtown transformer stations in hourly intervals for every hour in 2011. 5 

 6 

RESPONSE:   7 

The attached spreadsheet, Appendix 1 to this Schedule, contains hourly loading at the 8 

five downtown Toronto transformer stations.  Please note that the data is presented in 9 

kilowatts rather than megawatts.   10 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 11 – VULNERABLE ENERGY CONSUMERS 

COALITION 
 
 
UNDERTAKING NO. JT1.16: 1 

Reference(s):  Tab 6F, Schedule 11-72, page 3 2 

 3 

Confirm whether vMCS_33, vMCS_34, vMCS_35, vMCS_36 are still part of THESL’s 4 

2012-2013 capital plan. 5 

 6 

RESPONSE:   7 

vMCS_33 (Midland Lawrence MS), vMCS_34 (Pharmacy CPR MS) and vMCS_35 8 

(Islington MS) are not included in THESL’s 2012-2013 capital plan.   9 

 10 

Preliminary work for vMCS_36 (Thornton MS) is included in THESL’s 2012-2013 11 

capital plan.   12 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 11 – VULNERABLE ENERGY CONSUMERS 

COALITION 
 
 
UNDERTAKING NO. JT1.17: 1 

Reference(s):  Tab 6F, Schedule 1-51 2 

 3 

Advise whether there are any breakers that have a poor condition rating that are not 4 

currently scheduled for replacement in 2012-2013?  If so, indicate the reason why such 5 

work is not being done in 2012-2013. 6 

 7 

RESPONSE:   8 

There are four KSO oil circuit breakers with a “Poor” health index score.  Three of these 9 

circuit breakers were never included in THESL’s original or updated 2012-2013 plan.  10 

One of the circuit breakers (85M25) is planned for replacement in 2014 and appears as 11 

such in the original and updated application. 12 

 13 

These four circuit breakers are not and were not included in the 2012-2013 plans because 14 

THESL did not rely solely on health index scores to identify and prioritize replacement 15 

needs.  In addition to overall health index scores, THESL gave consideration to raw 16 

inspection data, the presence of oil leaks and detailed ad-hoc feedback from the field 17 

crews who maintain these assets.  In the future, THESL intends to review health index 18 

formulations to ensure that these considerations are appropriately accounted for and 19 

weighted in the overall health index formula for this asset class.   20 

 21 

As a general matter, all of the work contained is this application is THESL’s “must do” 22 

work, driven primarily by safety and reliability.  However, given the passage of time, the 23 

realm of non-discretionary work exceeds what can be executed in 2012. As noted 24 

elsewhere, THESL has attempted to account for this passage of time by structuring its 25 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 11 – VULNERABLE ENERGY CONSUMERS 

COALITION 
 
 
capital work in a manner that contemplates factors such as executability and principles 1 

including rate-smoothing for its customers. 2 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 
UNDERTAKING NO. JT1.18: 1 

Reference(s):   2 

 3 

On a best efforts basis, provide a line-diagram and elevation views of Hydro One’s initial 4 

concept for a transformer station on the Bremner site.  In addition, also on a best efforts 5 

basis, provide an elevation-view of two sides of Bremner TS and a section-view of each 6 

floor of THESL’s design for Bremner TS. 7 

 8 

RESPONSE:   9 

Attached please find the following views of the Bremner TS: 10 

1) Appendix A – THESL plan view A21-00-01 Cable Floor (basement level)  11 

2) Appendix B – THESL plan view A21-00-04 Master Roof Slab Plan 12 

3) Appendix C – THESL Building Cross Sections A31-00-01 13 

4) Appendix D – THESL Building Elevations A30-00-01 14 

5) Appendix E – HONI Plan View Hydro Option lands 15 

6) Appendix F – HONI Concept Drawings Railwaylands TS 16 

 17 

THESL requested elevation-view drawings from HONI.  In its response to THESL, 18 

HONI provided the Concept Drawings attached as Appendix F.  HONI also indicated that 19 

the considered concept design removed the access road for the Roundhouse tenants and 20 

contemplated the demolition of the machine shop. 21 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 
UNDERTAKING NO. JT1.19: 1 

Reference(s):   2 

 3 

How many transformer facilities have Giffels and IBI designed?  How many similar 4 

underground facilities have they designed? 5 

 6 

RESPONSE:   7 

IBI Group/Giffels has designed at least 14 transformer facilities.  A summary of these is 8 

included inAppendix A.  9 

 10 

IBI Group/Giffels has designed at least 11 facilities with major underground components.  11 

A summary of these is included in Appendix B.   12 
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Giffels Associates Limited/IBI Group (GAL/IBI Group) is a member of the IBI Group, a leading 
international provider of a broad range of professional services in Transportation, Systems, 
Urban Land and Facilities. Ours is a multi-disciplined engineering and architectural consulting 
firm widely recognized for its capabilities in the planning, design and implementation of 
facilities and infrastructure projects requiring sophisticated business solutions. Since 1949, 
the firm has provided high quality professional services for public and private clients on a 
wide range of challenging projects across Canada, the United States and internationally. 

GAL/IBI Group has the capacity to bring all the necessary engineering and architectural 
resources to any project as a single source provider of consulting services. The firm has 
unparalleled depth of resources and breadth of experience to undertake virtually any size and 
type of project anywhere. Our professionals have a broad range of academic backgrounds 
and experience in facilities design and planning, architecture, civil engineering, transportation 
engineering, traffic engineering, systems engineering, urban planning and geography, real 
estate analysis, landscape architecture, communications engineering, software development 
and many others.

GAL/IBI Group list of clients includes national, provincial, state and local government 
agencies, public institutions, as well as private companies. We are committed to having 
long term relationships with our clients by providing quality service and products on every 
project.

QUICK FACTS

Giffels Associates Limited & 
IBI Group merger in 2008

IBI Group  
Founded in 1974

Giffels Associates Limited  
Founded in 1949

Over 2,300 employees

68 offices world-wide

Areas of Practice

Facilities

Systems

Transportation

Urban Land

MARKET SECTORS

Automotive

Aviation

Commercial

Energy

Environmental

Government

Justice/Institutional

Leisure/Theme Parks/Hospitality

Logistics/Supply Chain

Manufacturing

Municipal

Transit

SERVICES

A/E Audits

Commissioning

Contract Administration

A/E Design

Environmental Assessments

Operations

Planning

Programming

Project/Program Management

acrespo
Typewritten Text
Toronto Hydro-Electric System Limited
EB-2012-0064
Tab 7
Schedule 1-19
Appendix A
Filed:  2012 Nov 27
(3 pages)





Giffels Associates Limited/IBI Group (GAL/IBI Group) has been providing consulting 
services to the energy sector for over 35 years. As a leading multi-disciplinary engineering 
company, our experience with the major power generation, renewable energy, transmission 
and distribution companies is complemented by our work in the automotive, aviation, 
manufacturing, government and commercial market sectors.

GAL/IBI Group has extensive experience in the design, project management and construction 
of medium and small size co-generation facilities, water power generating stations, central 
utilities plants, transformer stations, switchyards and substations.

Some of the services we provide include: architecture, structural, mechanical, electrical, 
civil siteworks, site development, infrastructure, process, industrial & controls engineering, 
energy modelling, permitting and approvals, communications infrastructure, program 
management, project management and project services including cost control, scheduling 
and estimating.

CLIENT LIST

Black and McDonald

Bombardier

Bracebridge Generation

Bruce Power

Cambridge & North Dumfries Hydro

Campbell Company of Canada

Daimler Chrysler Canada

Enbridge

EnWin Utilities

Ford Canada

General Electric

GTAA

Guelph Hydro

Honda Canada

Humber College

Hydro One

Hydrogenics Corporation

Kitchener Wilmot Hydro

Newmarket Hydro

NextEra Energy

North Bay Hydro

Ontario Power Generation

Peterborough Utilities

PowerStream

St. Catherines Hydro

Suncor

Toromont

Town of Markham

Toyota Canada

Waterloo North Hydro

Westcast Industries

Wikwemikong Unceeded Indian Reserve

Windsor Utilities Commission

York Region

GIFFELS ASSOCIATES LIMITED/IBI GROUP

ENERGY

www.ibigroup.com
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IBI GROUP REPRESENTATIVE PROJECT

SGA / IBI Group Architects 
SGA / IBI Group Architects is a division of IBI Group Architects, af�liated with IBI Group

©2010 IBI Group 27459/12.2010

Sheppard East Station Design
Transit City is the proposed expansion of the Toronto transit network beyond 
the city core with modern, rapid light-rail vehicles. Sheppard East Station will 
serve as a key interchange station between the Sheppard East LRT line and 
the extension of the Scarborough Rapid Transit (SRT) and also serve as the 
terminus for the local bus network.

IBI Group is overseeing the design of the 9,000 m2 station to meet the latest 
Transit City standards as well as the new Toronto Green Standard with 
station construction planned to commence in 2015. The passenger facilities 
of the project feature: an architecturally distinctive main entrance building 
with seven-bay bus terminal; 2nd entrance building and PPUDO; street 
level LRT platform; underground SRT platform; and all the connections to 
create a smooth �ow between these facilities. Support and service facilities 
include an extended tail track; cross-over track; combined LRT+SRT traction 
power substation; and �re ventilation design to the latest safety engineering 
requirements.

FACILITIES

Areas of Practice
•	 Architecture
•	 Programming
•	 Interior Design
•	 Civil Engineering
•	 Mechanical Engineering
•	 Electrical Engineering
•	 Landscape Architecture

Services
•	 Research
•	 Design and Contract Documents
•	 Approvals

Client: Toronto Transit Commission
Location: Toronto, Ontario
Status: Preliminary Design

TRANSPORTATION TERMINALS
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IBI GROUP REPRESENTATIVE PROJECT

©2012 IBI Group 30630/07.2012

Red Line LRT Project
NTA – Metropolitan Mass Transit Systems Ltd in Israel, a government 
company, is undertaking the implementation of the Red Line LRT project 
in Tel Aviv, the �rst in a planned network of LRT lines that will cross and 
connect the Tel Aviv metropolitan region. The IBI Group was chosen in a 
public tender process to design the ten underground stations of the Red Line 
project. The expanded IBI Group team is utilizing manpower and knowledge 
from the of�ces of IBI Group in Toronto, SGA/IBI Group in Toronto, Gruzen 
Samton .  IBI Group Architects in New York, Irvine, Portland, and IBIB Group 
Consultants in Israel.

IBI Group is the prime contractor; is responsible for the architecture of all ten 
stations, the urban planning, landscape design, traf�c and transportation 
planning and utility relocations around and between the stations. IBI Group is 
as well the lead consultant overall on �ve stations and has assigned the role 
of lead consultant for the other �ve stations to DHV of Holland. This is a very 
high pro�le and signi�cant project to the city of Tel Aviv, as it is the �rst LRT 
project to be implemented in the city, and �rst underground transit system in 
Israel, and one of the largest architectural assignments awarded in Israel and 
in fact to IBI Group. The project is following an ambitious time schedule and 
is targeted to be completed within one year.

FACILITIES

Areas of Practice
•	 Architecture
•	 Programming
•	 Interior Design
•	 Civil Engineering
•	 Structural Engineering
•	 Mechanical Engineering
•	 Electrical Engineering
•	 Landscape Architecture
•	 Systems Engineering (AV, IT, Security)

Services
•	 Planning and Environmental Assessment
•	 Design and Contract Documents
•	 Approvals
•	 Implementation / Construction Phase Services
•	 Program Management

Client: NTA Metropolitan Mass Transit System 
Limited
Location: Tel Aviv, Israel

TRANSPORTATION TERMINALS
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THIS PROJECT WAS CARRIED OUT BY GIFFELS ASSOCIATES LIMITED, A MEMBER OF THE IBI GROUP

Etobicoke Hydro

Toronto Hydro Vault

IBI Group was retained by Etobicoke Hydro to carry out a visual review of the Toronto Hydro 
vault at 330 Dixon Road. The vault is located underground at the entrance of a high rise 
condominium building and connects directly to the lower level of an underground parking 
garage. The garage services this building and two similar buildings in the complex. Both the 
vault and garage are of conventional reinforced concrete construction.

Extensive water penetration at the exhaust shaft, together with freeze-thaw action, had resulted 
in structural failure of the shaft walls. Review of the building found that the deterioration was 
caused by leakage through the east-west expansion joint, leakage at the removable panels, 
together with some leakage at slab cracks.

Project Information 

Location 
Toronto, ON

Completion Date 
1998

Services Provided 
Structural Assessment

Reference 
Mr. C. A. Macdonald 
T  416 394 3622

RX
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Ford Motor Company of Canada

Canadian Headquarters Office Building

IBI Group was invited to provide engineering services for a new office building for Ford Canada 
to replace their existing Canadian Headquarters in Oakville. The new building was constructed 
only 30 m away from the existing 40 year old building and was completed and made fully 
operational before transferring staff from the old building.

Scope of work included a complex relocation and demolition strategy delivered under a 
construction management contract. The building features a cylindrical tower at the entrance, 
curtain wall on the north and south sides and white aluminum panel siding on the east and 
west ends. IBI Group provided project management, civil, structural, mechanical and electrical 
engineering services. The design was intended to provide technology infrastructure and 
environmentally sensitive solutions representing Ford’s business policies for the 21st century. 
The building consists of a steel frame, including steel elevator shafts. This approach was 
selected to avoid a possible strike by the concrete trade and to advance the project schedule.

The facility includes learning studios, paint shop, receiving dock and archives in the basement. 
The ground floor provides all employee amenities including a full cafeteria, fitness centre, games 
room and corporate services. The main entrance features a showroom with a vertical folding 
wall opening into the cafeteria to facilitate large gatherings for company functions. General 
office areas include widefloor plates with a 42’ clear span to facilitate maximum flexibility 
in furniture layout allowing Ford to reconfigure interior spaces to suit changing business 
needs. Other facilities include classrooms and computer labs for training, a boardroom with 
video conferencing and multi-media presentation capabilities. A computer room was built to 
handle Ford’s requirement of 24/7 data hosting for their dealershop network. Data wiring and 
telephone infrastructure were designed for flexibility with minimized cost.

Project Information 

Location 
Oakville, ON

Gross Area 
210,000 sf (19,519 sm)

Completion Date 
2003

Cost 
$31,500,000 (Base Building)

Services Provided 
Program Management 
Structural 
Mechanical 
Electrical 
Civil 
Communications 
Master Planning

Reference 
James Oloman 
T  905 845 2511 ext 1376

Awards 
2004 
Town of Oakville 
Urban Design Award



General Motors of Canada

Stamping Plant

The Stamping Plant was added as a major part of the modernization of the Autoplex facilities. 
The new presses produce the large roof, fender and door components. The plant houses 
9 state-of-the-art tri-axis transfer presses weighing up to 3,500 tons each. Each press bay 
provides foundations for an individual press as well as for a 60 ton overhead crane.

The building is 65 ft. high and contains a 25 ft. deep basement of about 140,000 sf to 
accommodate the massive press foundations and the scrap handling system. An adjacent 85 
ft. high structure houses an automated storage and retrieval system for stamped parts.  

This 70,000 sf building is entirely supported by the steel storage racks. Each of the 10 aisles 
contains an automated stacker crane which interfaces with the storage racks and a system 
of automated monorails. The entire building is air conditioned, using a stratified concept. A 
sophisticated building management system automatically monitors and controls a number of 
points within the building services system to ensure the ideal working environment.

The construction program extended over several years and required continuous and precise 
scheduling to accommodate ongoing vehicle production at all times.

Project Information 

Location 
Oshawa, ON

Gross Area 
400,000 sf (37,160 sm)

Completion Date 
1986

Services Provided 
Architecture 
Structural 
Mechanical 
Electrical 
Civil Siteworks 
Presses & Materials Handling
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GO Transit

Ajax Station West Tunnel Preliminary Design,  
Shoring Detailed Design and Field Review

Growing demand for rail services and increased traffic at the Ajax Train Station created a need 
to expand existing passenger handling capacity and improve patron service. One of the station 
improvements was a West Tunnel that increased the pedestrian handling capacity and relieve 
congestion at the station. The pedestrian tunnel connects the centre platform with existing 
parking lot and support barrier free access with a new elevator. The underground structure 
crosses multiple sets of GO and CN tracks and dead-end at the existing platform.

The purpose of this assignment was to identify the site location which can accommodate the 
new tunnel, develop general arrangement layout for the underground sections, prepare detailed 
design of precast and shoring elements and review field installation during construction.

Construction challenges included coordination of train traffic with shoring and excavation 
activities, maintaining a safe passage for pedestrian traffic at the platform and completion of 
construction during off-peak or weekend hours.

Project Information 

Location 
Ajax, ON

Completion Date 
2009

Cost 
$4,400,000

Services Provided 
Project Management 
Architecture 
Civil Siteworks 
Cost Estimation 
Structural 
Electrical

Reference 
Claudio Teixeira 
T  416 869 3600 ext 5378

Urban Land | Facilities | Transportation | Systems www.ibigroup.com
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Greater Toronto Airports Authority

North Deicing Facility 
Toronto Pearson International Airport

IBI Group provided consulting engineering services for the design of the North Deicing Facility 
(NDF) at Toronto Pearson International Airport. The design comprised of three deicing pads, 
each capable of handling two narrow-body or one wide bodied aircraft. The project also 
included a 950 sm three level control tower with control rooms and staff areas. 

The total tank design capacity for fresh glycol storage, type I and IV was 370,000 litres. Total 
storage capacity for spent glycol storage was 1,000,000 gallons for high concentrate and 
4,300,000 gallons for low concentrate. All tank storage was designed below grade.

The design included an underground connection with the Central Deicing Facility (CDF) for 
added flexibility of fluids management. The NDF operation models the CDF System with aircraft 
detection sensors, variable message signboards and electronic flightstrip software.

Project Information 

Location 
Toronto, ON

Completion Date 
2001

Cost 
$45,000,000

Services Provided 
Architecture 
Structural 
Mechanical 
Electrical 
Controls Engineering 
Process 
Water & Wastewater

Reference 
Derrek Gray 
T  416 879 1541
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Greater Toronto Airports Authority

North Deicing Waste Glycol Equalization Tank 
Toronto Pearson International Airport

IBI Group, in joint venture with Acres International, was retained by Greater Toronto Airport 
Authority for the detail design of the North Deicing in-ground Waste Glycol Equalization Tank at 
Toronto Pearson International Airport as part of the North Deicing Facility Project.

Sizing of the waste glycol storage tank was based on the requirements of providing a sufficient 
storage volume to accommodate the runoff from a 25 mm rainfall event. The parameters 
required to determine the runoff volume include drainage area, runoff coefficient and total 
rainfall. A runoff volume of 4,300 cubic metres was calculated based on these parameters.

The 4.3 ML underground concrete equalization tank is approximately 30.3 m wide by 51 m long 
and 5.2 m deep. The bottom of the tank would be approximately 12 m below grade, based on 
the invert of the incoming storm drainage pipes.

Project Information 

Location 
Toronto, ON

Completion Date 
2001

Cost 
$4,000,000

Services Provided 
Structural 
Mechanical 
Electrical 
Process 
Controls Engineering

Reference
Derrek Gray 
T  416 879 1541
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RX C98015

Inn on the Park

Parking Garage

Development on the property adjacent to the Inn on the Park Hotel formerly utilized as hotel 
parking necessitated the construction of a parking garage to replace the lost stalls. 

Pre-cast concrete was selected as the most cost effective solution for the primary structure 
with cast in place foundations and basement walls. The parking deck levels were alternately 
sloping and level in order to efficiently provide the required floor area with in the available 
foot print and height restrictions of the adjacent development. The basement areas required 
mechanical ventilation and sprinkler systems in accordance with code requirements, while the  
upper levels complied to the requirements of open storey design.

• The completed garage provides parking for and will include elevator access to all levels.

• Pre-cast elements and cast in place basement and foundations

• Preliminary design

• Illumination

• Mechanical systems (ventilation) and drainage design

• Structural design

• Fire protection

• Preparation of contract documents

• Periodic site review

Project Information 

Location 
Toronto, ON

Gross Area 
100,000 sf (9,300 sm)

Completion Date 
1999

Cost 
$3,000,000

Services Provided 
Structural 
Electrical 
Architecture
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SGA / IBI Group Architects is a division of IBI Group Architects, af�liated with IBI Group

©2010 IBI Group SGA002/05.10

Downsview Subway Station
Downsview Station is the northern terminus of the TTC Spadina subway line 
and was the �rst new subway station built in Toronto in over 15 years. The 
station currently serves as a transit hub for 30,000 subway passengers daily 
and incorporates the York regional bus terminal.

At Downsview, SGA / IBI Group Architects were responsible for the below-
ground areas of the station. An emphasis was made on the design of the 
train hall to create a large, bright open space to improve the passenger 
experience. A knee-brace buttress structural system creates column-
free arched space over the platform, offering clear open views and easy 
way�nding through the station. A large skylight �oods the space in natural 
daylight. Working with artist Arlene Stamp, the design team installed 
extensive mosaic tile artwork in the key areas, capturing the light penetrating 
the station to create a vibrant and colourful backdrop to the passengers 
moving through the station.

FACILITIES

Areas of Practice
•	 Architecture
•	 Programming

Services
•	 Design and Contract Documents
•	 Approvals
•	 Implementation/Construction Phase Services

Client: Toronto Transit Commission
Location: Toronto, Ontario

TRANSPORTATION TERMINALS
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SGA / IBI Group Architects 
SGA / IBI Group Architects is a division of IBI Group Architects, af�liated with IBI Group

©2010 IBI Group SGA009/02.2011

Finch West Subway Station
One of the key design principles of Finch West Station is to integrate 
architecture, engineering and art. SGA / IBI Group Architects as part of the 
TSGA Joint Venture and in association with Will Alsop in the UK, have been 
engaged with the artist Bruce McLean to create one of the six new subway 
stations that extend the TTC Spadina line.

The artist has been challenged to be fully engaged with the design team to 
create a concept that is at one with the architecture and the engineering. The 
bus terminal on the east side of Keele Street, includes a pedestrian entrance 
and a “�ying beam” that encloses the substation and the transformer yard 
on a second �oor level. Across the street is the main entrance providing 
an immediate connection to the major intersection of Finch and Keele. The 
artwork is continued into the underground where a double height space 
achieves a heightened passenger experience.

FACILITIES

Areas of Practice
•	 Architecture

Services
•	 Design and Contract Documents

Client: Toronto Transit Commission
Location: Toronto, Ontario

TRANSPORTATION TERMINALS
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Toronto Transit Commission

Sheppard East Station LRT

The Scarborough Rapid Transit (SRT) system began operation in 1985. It currently serves 
6 stations over a 6.4 km route and is operating at over capacity. A northeasterly extension 
of the line for four new stations, including the Sheppard East Station, is proposed utilizing 
LRT technology and vehicles. In 2007, the Toronto Transit City Light Rail Transit Plan was 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 
UNDERTAKING NO. JT1.20: 1 

Reference(s):  Tab 6F, Schedule 1-46, 48 2 

 3 

Confirm that the 4 oil circuit breakers that do have auto-reclosure problems are included 4 

in THESL’s updated 2012/2013 capital plan (see OEB Staff IRR 46c). 5 

 6 

RESPONSE:   7 

Three of the four MS switchgear with oil circuit breakers and auto re-closure problems 8 

are included in THESL’s 2012-2013 capital program (Thornton MS, Porterfield MS, 9 

Neilson MS).  The remaining MS switchgear with oil circuit breakers and auto re-closure 10 

problems was originally included in THESL’s application as a 2014 job, and thus is not 11 

included in the updated 2012-2013 capital program.   12 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 

 

UNDERTAKING NO. JT1.21: 1 

Reference(s):  Tab 6F, Schedule 1-62 2 

 3 

To confirm that correct Appendix A was filed for Board Staff IRR 62; file correct 4 

document if incorrect version had been filed. 5 

 6 

RESPONSE:   7 

The correct documents were filed as appendices to THESL’s response to OEB Staff 8 

interrogatory 62.  However, the appendices were incorrectly referenced in THESL’s 9 

response. 10 

 11 

The correct references for the appendices are as follows: 12 

Appendix A – Gas and Electricity Inspection Act  13 

Appendix B – IESO Market Rules 14 

Appendix C – IESO Wholesale Revenue Metering Standards - Hardware 15 

Appendix D – THESL’s IESO Approved Upgrade Proposal 16 
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UNDERTAKING NO. JT2.1: 1 

Reference(s):   2 

 3 

Provide cost impact of all new jobs added during the Oct 31, 2012 update in each of the 4 

three affected segments. 5 

 6 

RESPONSE:   7 

The cost impacts are as follows: 8 

Segment Added Job Title 

2012 
Cost 

 ($000) 
2013 Cost 

($000) 

Underground 
Infrastructure 

26034 - Cable replacement at Lodestar - Civil 135.0

26035 - Cable replacement at Lodestar - Electrical 198.0

22319 - Arrow Rd. U/G loop replacement 1,513.0

Feeder 
Automation 

W13483 - Etobicoke Repeater Radio 
Survey/Install 

195.1

W13485 - Etobicoke SAT 162.9

W13484 - Fairchild TS - Survey/Repeater Radio 
Installation 

189.2

W13486 - Fairchild TS SAT 162.8

E12679 - FA Repeater Radio Installation 282.0

HONI 
Contributions 

Strachan TS A3-4 Switchgear Replacement 
Capital Contribution 

3,270.0  

Glengrove TS A5-6 Switchgear Replacement 
Capital Contribution 

2,200.0  

Total 5,470.0 2,838.0
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COALITION 
 
 
UNDERTAKING NO. JT2.2: 1 

Reference(s):   2 

 3 

Provide studies comparing THESL against other cities that THESL considers itself to be 4 

reasonably benchmarked against in respect of reliability. 5 

 6 

RESPONSE:   7 

Please see attached the Reliability Eligibility Peer Group Cities Comparison by 8 

Capgemini (Appendix A).  This study had previously been submitted as part of the  9 

EB-2010-0142 proceeding.   10 

 11 

This undertaking was provided in the context of a line of questioning regarding reliability 12 

indicators such as SAIDI, SAIFI and CAIDI, as well as other bases for THESL’s 13 

assessment of its own reliability.  In that context, THESL notes that system average 14 

numbers such as these indicators mask area-specific and customer-specific problems.  For 15 

example, THESL provides as Appendix B to this undertaking response letters received 16 

from certain key customer accounts which detail, among other things, these customers’ 17 

experiences and concerns in respect of reliability. 18 
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1. EXECUTIVE SUMMARY 
Maintaining and enhancing the electrical network reliability is a critical element of Toronto 
Hydro’s efforts to provide both quality and dependable electrical service to its customers.  It is 
also a key element in meeting the challenges of environmental sustainability through the 
development and addition of renewable and distributed generation sources. The province of 
Ontario has been very aggressive, both legislatively and regulatory, on providing for 
environmental sustainability. Improving reliability is typically an asset/infrastructure-intensive 
effort, requiring significant capital investment. The success of these investments and related 
efforts are primarily measured through the System Average Interruption Duration Index (SAIDI), 
the average electrical outage time experienced by each customer served and System Average 
Interruption Frequency Index (SAIFI) the average number of interruptions that each customer 
served, experiences. Toronto Hydro’s 2008 SAIDI and SAIFI are 74.5 minutes and 1.76, 
respectively. 

There is a balance between the amount of capital investment made and the achievement of 
lower SAIDI and SAIFI numbers that Toronto Hydro must achieve. There are examples, like for 
the city of Tokyo, that has an annual SAIDI of under two minutes, but that was achieved through 
almost a complete rebuild of their electrical network in the early- to mid-1980’s at a cost of about 
$3000 US per customer account (that is more than $6000 in today’s value). This initiative was 
undertaken primarily by the Japanese government as a means to recover from the 1980’s 
economic recession. Clearly, the capital investment needed to achieve this SAIDI is outside the 
norm expected of a Utility or the level of reliability expected by most customers.  As is identified 
in this report, for several of the other cities to which reliability comparisons were made, the initial 
design or redesign of their electrical networks was driven by factors that allowed for massive 
amounts of capital infrastructure investment, resulting in high reliability. 

Toronto Hydro, however, can benefit from evaluating electrical network reliability improvement 
efforts undertaken in similar (peer group) cities.  It’s an opportunity to evaluate the reliability 
improvement decisions made by Utilities, and in some cases, be able to access the results. It 
also provides an opportunity to evaluate the impact on reliability resulting from various electric 
network designs. This effort identifies “like” cities (not utilities) for Toronto Hydro to compare 
against using mutually agreed upon parameters. The results can be used to establish 
achievable reliability targets and identify the potential required projects/investments to achieve 
performance consistent with the selected peer group cities reliability. Toronto Hydro’s current 
10-year reliability plan was evaluated against the selected peer group cities to identify gaps and 
determine potential projects/investment areas. 

The objective of this study was to compare SAIDI, SAIFI and electrical network design of 
Toronto to a peer group of major global cities. We started with a larger set of peer cities – the 
list was reduced to twelve peer cities based on several criteria for which city demographics, 
electrical network, climate, etc., characteristics were collected. Key to this effort was to select 
cities that had a mixed overhead and underground electrical network and had a similar cold 
climate (ice and snow) in a normal year. Out of the twelve identified, reliability data was 
available for eight of the peer cities – see Table 1. Two separate methods, ultimately massaged 
into one, were used to short list five peer cities to analyze their electric grid designs with 
Toronto’s. The five cities are: New York, London, Paris, Montreal and Vancouver.  Montreal and 
Vancouver were included because of the detailed reliability data available, that allowed us to do 
some additional analyses, outside the original scope of this effort, to compare the three major 
Canadian cities. 
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City City Type SAIDI (Min) SAIFI 

Toronto Mix – Cold 74.5 1.76 

Hong Kong UG – Warm 5.37 0.093 

New York Mix – Cold 16.6 0.139 

Paris Mix – Cold 17 0.3 

London Mix – Cold 34.44 0.32 

Tokyo UG – Warm 2 0.05 

Miami Mix – Warm 67.8  

Vancouver Mix – Warm 102.6 0.54 

Montreal Mix – Cold 147.14 2.44 

Table 1: SAIDI and SAIFI for the Selected Peer Group Cities 

Except for Montreal and Vancouver, all other peer group cities SAIDI is better than Toronto. 
Except Montreal all other peer group cities SAIFI is better than Toronto. 

In all the peer cities there are at least three (3) independent transmission links into the cities, 

and at peak load, loss of any one of these links would not have a major impact on the city. This 

is not true of Toronto, which relies on two major substations to provide the bulk of the power to 

the city and loss of either one at peak load would have a major impact on the city. Toronto is 

designed to N-1 standards and does not have a clear ability to truly provide N-2 or N-3 reliability 

without local back up generation. Toronto electrical network was designed for very different 

conditions than it faces today. 

But, for an N-1 network, Toronto reliability is very good. Against the peer group, made up mostly 

of N-2 and N-3 grids, Toronto lags. Add the fact that historically compared to the peer group, 

Toronto has been a low density city (except Montreal) and Toronto has a network that was 

designed for very different conditions than it faces today. 

Based on the peer group cities analysis results and reviewing related efforts underway or 

planned at Toronto Hydro, a reliability transformation map was developed that takes a holistic 

approach to the issues Toronto Hydro is facing. The reliability improvement at Toronto Hydro 

will have to be a multi-year journey that will address multiple areas: people & process, 

renewable & embedded generation, physical grid upgrades and smart grid. This program will 

require executive commitment and communication through Toronto Hydro. 

The map – see Figure 1 – is grouped into three waves over the next ten years: Planning (2009 

to 2010), Foundation (2011 to 2013), and Steady State (2014 to 2018). 
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Figure 1: Toronto Hydro Reliability Transformation Map 

During this study it became obvious that one of the limits to improved reliability in Toronto is the 

fact that there really are only two independent sources of power to the city that are large enough 

to support the daily needs of the city and that any work done below this level was still subject to 

these limits in the long run. This limit has driven the design philosophy in the city of Toronto over 

the last fifty years and has limited the options for the engineers to develop high reliability grid 

design. Because there is only two independent sources of power to Toronto and the resulting 

grid design philosophy the smart grid program will have to address a lot more issues than in 

other cities to deliver the same results. Building in demand side management, embedded 

generation, more redundancy and network automation will be core parts of the smart grid 

program and critical to not only improving reliability, but maintaining current levels in the interim. 

As the province of Ontario and Toronto are on an aggressive path to embed distributed 

generation and energy storage, the network must become “smarter” to respond and adjust to 

these complexities. Toronto Hydro has already began to make significant changes in the design 

philosophy for the electric grid this changes provide a strong directional change in grid design 

that in the long run will provide a much improved electrical network. 

This report provides additional details to the recommendations (projects) identified on the 
reliability transformation map. 
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2. RELIABILITY PEER GROUP CITIES COMPARISON 

OVERVIEW 
The objectives of the reliability peer group cities study is to: 

• Compare Toronto Hydro to their peer group of major global cities for mutually agreed upon 
reliability parameters using the standard IEEE Reliability indices. The primary index used is 
SAIDI. All others are considered secondary. 

• Compare and contrast Toronto Hydro’s grid design to the three (3) mutually agreed upon 
best-in-class cities from reliability standpoint based on their SAIDI scores. 

• Determine a range of activities based on the peer cities reliability indices and electric 
network designs that Toronto Hydro could undertake to improve reliability. 

SAIDI was selected as the primary index because out of the 25 IEEE Standard indices for 
reliability, it is the most reported and used by utilities. From a regulatory standpoint, more than 
70 percent of the regulators in North America use SAIDI as a primary index. 

Capgemini worked with Toronto Hydro to determine the peer group of global cities from which to 
get reliability data. Capgemini used public domain information first and then worked directly with 
the peer group to obtain more information. The goal was to get like data from 75% of the peer 
group. The study was limited to12 cities potentially being designated as peer cities. 

Once the data was collected, an analysis was conducted to determine what process / factors 
were applied by the peer cities/utilities to the raw data. For example, regulators for each Utility 
may have different criteria (e.g., interruption duration, # of customers affected) for what’s 
included in SAIDI for customer outages resulting from a storm. This allowed us to normalize the 
reliability data so that it’s comparable from city to city and to understand the differences in the 
raw and processed data. 

Capgemini then worked with Toronto Hydro to examine the zones in their grid and identify the 
different levels of electric source redundancy (contingency) that are in-place in each major zone. 
This information was used to determine whether the zone is N (single source), N-1(two sources) 
or higher contingency and how that compares with the utilities in the peer group cities. The 
result is documented in high level peer group city electrical circuit maps that are used to 
compare the cities financial and commercial districts. These maps were created for several peer 
group cities and for Toronto to analyse the physical electrical circuit design differences. The 
maps address the core financial district, a mixed business district and a residential district. The 
maps include basic power flow, how the N, N-1 or higher contingency is created, and the 
segmentation and self healing capability of the network. The differences were identified and a 
summary of the key points related to each difference and its impact on the overall reliability, 
documented. The maps are primarily intended to help understand the differences between the 
way the networks are designed and configured, and are not intended to be engineering 
documents.  

Once the peer group cities maps were reviewed and accepted by Toronto Hydro, a workshop 
was held to understand the key differences between the best in class cities and Toronto Hydro 
to determine potential changes / improvements that could be applied by Toronto Hydro. These 
potential changes/improvements were used to develop the list of possible projects that can be 
applied by Toronto Hydro to improve reliability. 



 
Toronto Hydro 

Reliability Peer Group Study 
 

 

 

 

 

Privileged and Confidential. For discussion purposes only. Page 8 

3. PEER GROUP CITIES SELECTION 
From a list of the major cities around the world, a session was held to reduce the list to a 
reasonable size for peer group cities comparison. The criteria agreed to for this reduction were 
focused on: 

(1) City size, population had to be more than 1 million people in the core city and more than 
3 million people in the metropolitan area. 

(2) City reputation, the city had to have a name that was recognizable to everyone in the 
room and be an attractive place to visit and/or live. 

(3) Industry reputation, the cities had to have an active electric utility, they needed to be 
known to the various industry technical societies, whether it was CEATI, EPRI, IEC, IEA, 
or IEEE, etc. and the utilities had to participate in one or more of these societies in a 
noticeable way. (e.g. papers, presentations, major meeting attendance) 

(4) No large population of transient people living in temporary housing in the margins of the 
city with makeshift (temporary) utilities.  

These criteria provided what was felt to be a peer group for Toronto Hydro, a city that is 
internationally recognized, more than 1 million people living in the core city and the utility serve 
the city is active in the different standards committees. This peer group was discussed between 
the Toronto Hydro and Capgemini personnel participating in the reliability study to make sure 
everyone agreed that the cities fit the criteria. All of work at this level was done based on 
reputation and people’s own knowledge, not on research. The path going from a list of potential 
cities to the peer group cities and the cities we end up doing a circuit design analysis in describe 
in Figure 2, numbers in circle denote the number of peer cities being considered in that stage of 
the Peer Cities Selection Process. 

 

Figure 2: Peer Cities Selection Process 
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These criteria were used to cut the initial cities list to approximately 30 potential peer group 
cities. Once this list was assembled, demographics were collected about each of the cities. 
Analysis was conducted to validate the initial impressions of the team and validate that the cities 
in the peer group did indeed belong in the peer group. This information is documented in 
Appendix 2.  At this point in the project there was no visibility by the reliability study team into 
the reliability in any city. The characteristics collected included: 

(1) City size – population density and growth rate. 

(2) Industry Mix – Mix of industrial, included type when available, and residential usage. 

(3) Geography & Topology – Vegetation in the city in a qualitative fashion. Was the city flat 
or hilly or were there other natural characteristics that made it unique. 

(4) Mix of Electrical Networks – Overhead and Underground distribution mix. 

(5) Climate/Weather – Storm patterns; Cold vs. Warm climate. 

(6) Estimated Peak Load. 

(7) Projected Load Growth. 

(8) Utility Type – Investment Own Utility (IOU) vs. Municipal, Government, etc. 

(9) The ability to collect the reliability information from the cities, how available was it? 

3.1. Peer Group Cities Selections for SAIDI and SAIFI 
Analysis 

The next step was to select no more than 12 cities from this list as potential peer group cities for 
which we would attempt to collect reliability data and related information. From this complete 
collected data on the 30 potential peer group cities a set of five key criteria were developed and 
prioritized. A workshop with the team was conducted during which a criteria selection and 
prioritization process was applied to the city characteristics documented in Appendix 2 to 
determine the list of 12 cities. The top five criteria are documented in Appendix 1 and 
summarized below: 

(1) Industry Mix: First consideration is the mix of commercial, industrial and residential 
usage. A secondary consideration is the type of industry.  For example, does the 
industrial segment include a large inductive load component? The industry mix can drive 
different network design and reliability requirements. 

(2) Mix of Electrical Networks: The mix of electrical supply arrangements, operation 
voltages, overhead or underground infrastructure, loop feeders, SCADA switching, etc. 
can have large effect on the reliability. 

(3) Climate: Climate has a direct effect on the reliability. In an overhead infrastructure, cold 
weather conditions will often cause more outages than warm weather. Similar warm and 
humid areas can also cause outages in an underground infrastructure. 

(4) Geography: Specifically, vegetation contacts with overhead electrical infrastructures are 
common cause for outages. The situation worsens during extreme weather conditions 
such as wind and ice storms. The City of Toronto actively maintains the urban forest as 
a means of protecting and enhancing the City’s natural heritage. 
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(5) Population Density: This can drive electricity demand and present more challenging 
situations in operating the electrical network. 

These five criteria were used to make a second pass through the cities and further narrow the 
list. This narrowing allowed the team to focus on the cities that were most relevant to the study, 
providing a peer group not based on subjective judgement, but supported through quantification. 
There was an agreement when this list was compiled, that getting reliability data on 8 of the 12 
cities would be considered a success. 

One of the keys was picking cities that had a mixed overhead and underground network. To this 
end a small table was created that used two criteria to rank the cities. The first criteria were 
whether the city saw ice and snow in a normal year. Cities that did not were labelled “warm”. 
The other criteria were whether cities provided power to at least 10 percent of their customers or 
10 percent of the load from an overhead system. Cities that met these criteria were labelled 
“Mixed”. No city in the peer group was a pure overhead system. 

With these two criteria, as well as the remaining three, the initial list of 30 potential peer group 
cities was narrowed to the following twelve (12) cities that were agreed to by all the participants: 

Asia: 

1. Hong, Kong, China:  Large metropolitan area with large residential centers in the city. 
Although climate is not similar the area does get some heavy storms. 

- 60% residential in the city 

- Primarily underground infrastructure – lot of overhead on the edges of the cities and in 
the hills 

- Tropical monsoon. Cool and humid in winter, hot and rainy from spring through summer, 
warm and sunny in fall.  Some times can get typhoons, flooding, and minor earthquakes 

- Very little vegetation in the core city, lots on the edges - it goes from high-rise buildings 
to farms in less than 500 meters 

- Population: 7,000,000 People, Area: 1,104 km2 = Density of 6,340 People/km2 

2. Tokyo, Japan: Very populated area with different climate than Toronto. Downtown has a 
mix of residential and C&I districts with a diverse set of buildings. Outside of downtown 
Tokyo has similar overhead and underground infrastructure mix to Toronto. 

- 50% residential in the city 

- 100% underground infrastructure in the city, when you get outside of the core downtown 
you see more overhead infrastructure 

- Climate is warmer than Toronto, but there is a winter season that brings some minor 
storms 

- Very little vegetation in the core city, some parks and trees 

- Population: 33,200,000 People, Area: 6,993 km2 = Density of 4,750 People/km2 

3. Singapore: City has similar mix of residential and commercial customers, and similar mix of 
businesses. 
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- 30% residential in the city 

- Electric infrastructure is mostly underground in the core downtown. 

- Climate is tropical 

- Heavy vegetation in some areas – mostly residential trees 

- Population: 4,590,000 People, Area 704 km2 = Density of 6,520 People/km2 

North America: 

4. Chicago, IL: Large metropolitan area, with similar climate and stormy weather. Downtown is 
mostly commercial. 

- 30% residential in the city 

- Mix of underground and overhead electric infrastructure (as density goes down - 
overhead increases). 

- Named the “windy city” for the strong wind and storms during the winter. Winter is cold 
and can frequently get ice storms. 

- Most residential neighborhoods have heavy vegetation 

- Population 2,842,518 People, Area: 588 km2 = Density of 4834 People/km2 

5. New York, NY: Large metropolitan area, similar concentration of financial industry in 
downtown area. Similar climate since it is also on the coast, although conditions are less 
severe in Toronto since the water is fresh water as oppose to saltwater in New York. 

- 60% residential in the city 

- Manhattan is all underground the rest of the city is about a 60/40 mix of overhead and 
underground 

- Coastal city gets a lot of storms – some hurricanes, and flooding. Sometimes it has ice 
storms 

- Most residential neighborhoods have heavy vegetation 

- Population 8,143,197 People, Area: 785 km2 = Density of 10,373 People/km2 

6. Dallas, TX: Financial hub of TX, downtown is mostly business, rapid residential growth in 
downtown. 

- 25% residential in the city 

- Electrical infrastructure is 40% underground 

- Warm winters with some ice storms, hot summers (humidity is similar to Toronto in the 
Summer) - some storms 

- Lightly wooded in most of the downtown areas 

- Population 1,213,825 People, Area: 888 km2 = Density of 1,367 People/km2 

7. Miami, FL: Frequent storms, floods, and similar industry mix. 
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- 50% residential in the city 

- Mixed overhead and underground electrical infrastructure 

- Many storms during the hurricane season 

- Residential trees 

- Population: 386,417 People, Area: 94 km2 = Density of 4,110 People/km2 

Canada: 

8. Vancouver, Canada: Canadian city that is recognized globally. 

- 35% residential in the city 

- Mixed overhead and underground electrical infrastructure 

- Warmer than Toronto, but there is a winter season 

- City is light on vegetation, gets heavier as you move outside of the downtown 

- Population: 1,830,000 People , Area: 1,120 km2 = 1650 People/km2 

9. Montreal, Canada: Canadian city that are recognized globally. Much heavier snow and 
storm patterns. 

- 50% residential in the city 

- Mixed overhead and underground electrical infrastructure 

- Cold winter, strong snow storms 

- City is light on vegetation, gets heavier as you move outside of the downtown 

- Population: 3,216,000 People, Area: 1,740 km2 = Density of 1,850 People/km2 

Europe: 

10. Paris, France: Large metropolitan area, similar concentration of C&I in the downtown area. 

- 35% residential in the city 

- Financial and business district is all underground, the rest of the city is about a 60/40 mix 
of overhead and underground 

- The city is not in any storm pattern paths, but still get some heavy storms, and snow 
storms in the winter 

- Most residential neighborhoods have heavy vegetation 

- Population: 9,645,000 People, Area: 2,723 km2 = Density of 3,550 People/km2 

11. London, England: Large metropolitan area, similar concentration of C&I in the downtown 
area. Climate is also very similar. 

- 40% residential in the city 

- Electrical infrastructure is 90% underground 
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- Rainy and cloudy, city is in-land but still get some weather form the coast. In the winter 
city can get heavy snow storms 

- Most residential neighborhoods have heavy vegetation 

- Population: 8,278,000 People, Area: 1,623 km2 = Density of 5,100 People/km2 

12. Amsterdam, Nederland: Major European metro area with similar industry mix. 

- 40% residential in the city 

- Mixed overhead and underground electrical infrastructure 

- Strongly influenced by the North Sea. Mild winter temperature seldom goes below 0°C. 

- Heavy vegetation in the city and outside 

- Population: 758,000 People, Area: 219 km2 = Density of 4,459 People/km2 

Toronto, Canada: The subject of this study. 

- Base on the 2007 Annual Report Toronto Hydro has 601,515 Residential customers out 
of 679,913 (88% Residential) 

- Mixed overhead and underground electrical infrastructure 

- Cold weather conditions in the winter. Often suffer extreme condition such as wind 
storms, ice storms and lightning 

- The City of Toronto maintains the urban forest as a means of protecting and enhancing 
the City’s natural heritage. Contact with overhead electrical infrastructure is common. 

- Population: 4,367,000 People, Area: 1,655 km2 = Density of 2,650 People/km2 

This information is also included in Appendix 2. 

At this point the team worked to collect reliability information for the peer group cities. As 

mentioned earlier, up to this point, no one on the team had access to the reliability information 

for the cities in the study. The next step in the process was to collect the reliability information 

and from that further narrow the list to a set of cities that would be used for detailed analysis of 

what the differences were between the cities for reliability. Data was collected from the target 

peer group cities over a period of several weeks via direct contact with each of the cities/utilities. 

In some cases summary data was provided and, in others, we received detailed information. For 

the next step in the process, the summary data was used.  

The data collection focused on SAIDI – the most used of the IEEE reliability indices.  We were 

able to obtain reliability data for eight (8) of the twelve (12) cities.  They are: 

1) New York 

2) Paris 

3) London 

4) Montreal 
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5) Vancouver 

6) Tokyo 

7) Hong Kong 

8) Miami 

3.2. Peer Group Cities Selection for Detailed Electrical 
Network Design Analysis  

Once the data was collected and reviewed, two methods were identified to select the three (3) 
peer group cities (from the 8 potential) for which detailed electrical network design analysis was 
conducted.  The methods and resulting recommendations for the three peer group cities are 
provided below. 

Method 1: Select the cities with the lowest SAIDI and the best comparison of city type to 
Toronto (Mix – Cold). 

The cities recommended are New York, Paris and London. 

Summary comments resulting from the use of this method and the three (3) cities recommended 
include: 

� Cities have lower SAIDI than Toronto 

� Cities, overall, are very similar to Toronto 

� Will allow for comparison across two continents, North America and Europe 

� Cities contain financial centers/districts, similar to Toronto 

Method 2: Select one city from each continent to allow for continent-specific Utility Industry, 
Legislative, and Regulatory practices to be evaluated. Note: this results in four (4) cities being 
selected. 

The cities recommended are Tokyo, New York, Paris and, Montreal or Vancouver. 

Summary comments resulting from the use of this method and the four (4) cities recommended 
include: 

� An additional city requires detailed network design analysis. 

� Montreal and Vancouver have worse SAIDI and SAIFI than Toronto, however, it may be 
interesting to evaluate what major reliability improvements have been made and resulted 
in limited success. 

� Will provide for broader continent-specific Utility Industry, Legislative and Regulatory 
practices to be considered. 

� Tokyo is very different from Toronto, plus the Japanese government made a significant 
capital investment in reliability improvements in the mid-1980’s, which may limit the 
comparison value. 

Based on team discussions, a blended methodology was ultimately used, taking the three 
suggested cities from method one and adding Montreal and Vancouver for a total of five cities.  
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This selection was made because the cities better fit the profile of Toronto with similar reasons 
for outage and very different network designs. This allowed for a wider range of network designs 
in looking for what made the largest difference in reliability. It also allowed the team to look at 
very active cities (Montreal and Vancouver) where several reliability improvement projects have 
been carried out and yet the reliability is still not to the level of Toronto. 

4. TORONTO HYDRO RELIABILITY DATA 

4.1. Facts and Characteristics 

According to the 2007 Annual Report Toronto Hydro service territory covers downtown Toronto 
and suburbs for a total of 679,913 customers the total population is 2,503,281. Customer mix is: 

Type Count 

Residential 601,515 

General Service <50kW 66,245 

General Service 50kW to 1000kW 11,591 

General Service 1mW to 5mW 513 

Larger Users > 5mW 49 

Table 2: Toronto Hydro Customer Mix (2007 Annual Report) 

Following, are some other facts: 

Fact Value 

System Area (km2) 650 

Estimated Peak Load System (MW) 5,050 

Installed In-City Generation 
(including dedicated transmission lines 
from generators outside urban area) 

Fuel Cell/CoGen Facility in Toronto operated by 
Enbridge feeding into the Grid – see note. 

Transmission Design LOLE 
800,087,663 kWh (in 2007) - 3% of electricity 
delivered. Generally losses are between 3% - 3.2% 

Use of Secondary Networks (km) - 
Low Voltage Meshed Grids 2881.645 

Use of GITs 
62,909 transformers owned by Toronto Hydro. 60,871 
in service which 1950 are Network transformers. 

Building underground / over-built 
substations 

TS (Transformer Stations): 35 
MS (Municipal Stations): 173 
CS (Customer Stations): 13 

Design Criteria (urban) N, in some areas N-1 contingency 

Table 3: Toronto Hydro Electric Network Characteristics 
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*** NOTE:  Cell CoGen owned and operated by Enbridge Gas *** 

The Unit consists of a 1.2 MW Fuel Cell and a 1 MW Turbo Expander (Heat Extraction 
Generation) giving the unit a 2.2 MW full electrical generation capacity. The Fuel Cell is cycled 
at 0.6 MW and the Turbo Expander is cycled from 0-0.8 MW. The Unit is load following. They 
operate it by following the loading/demand on the Grid. The unit is 100% hooked into the Grid 
and does not electrically supply the building it sits close to. It is operated at ~73% Capacity and 
it has better than 90% Availability. The life expectancy is better than 20 yrs. 

4.2. Reliability Metrics and Targets 

The system wide reliability values for SAIFI and SAIDI are based on 2008 data: 

SAIFI 1.80 

SAIFI Targets 2.0 

Table 4: Toronto Hydro SAIFI 

 

SAIDI 74.5 

SAIDI Targets 80 

Table 5: Toronto Hydro SAIDI 

These targets are self imposed or driven by Ontario Energy Board. 

SAIDI and SAIFI Criteria: 

1. Excludes Major Event Days (there were no MED in 2008). MED is calculated using the 2.5 
beta method; it was 6.09 minutes for 2008. 

2. Excludes momentary outages. Momentary outages are those outages which last less than a 
minute. 

3. Toronto Hydro does not have any reliability thresholds penalties for major outages. 

4.3. SAIDI Adjustments to Allow for Like-to-Like 
Comparison 

Raw reliability data that listed all the outages for 2008 was provided for both the Toronto metro 
area and the downtown area. This has been included in Appendix 3. From the Toronto Hydro 
(Toronto metro area) reliability data, a total of 3,094 outages (customer interruptions) were 
recorded in 2008. 

In order to compare Toronto metro area reliability to the other cities we selected, a decision was 
made to compare like-to-like. To do this, it was important to remove incidents from the overall 
raw reliability data for Toronto that would not have happened in the other cities. For instance, in 
the tropical cities, ice and snow would not have interrupted the service. In cities where the whole 
infrastructure is underground, adverse weather would have a limited effect. To do this the, 
outage records were sorted by cause and each of the causes were added up. The primary 
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cause codes used by Toronto Hydro are listed below. The results of this sorting by cause code 
are provided in Appendix 4. 

A customer interruption has been defined in terms of primary and secondary causes of the 
interruption. The primary causes of interruption have been assigned the following codes (The 
codes and definition are base on the Distribution Service Continuity Committee of CEA): 

1. Unknown/Other: Customer interruptions with no apparent cause or reason which could 
have contributed to the outage. 

2. Scheduled Outage: Customer interruption due to the disconnection at a selected time for 
purpose of construction or preventive maintenance. 

3. Loss of Supply: Customer interruption due to problems in the Bulk Electricity System (BES) 
such as: Under frequency load shedding, transmission system transients, or system 
frequency excursions. All interruptions up stream of the Delivery Point from the BES 
(Transmission system) are to be classified as “Loss of Supply” outages. 

4. Tree Contacts: Customer interruptions caused by faults due to trees or tree limbs 
contacting energized circuits. 

5. Lightning: Customer interruptions due to lightning striking the distribution system resulting 
in an insulation breakdown and/or flashovers. 

6. Defective Equipment: Customer interruptions resulting from equipment failures such as 
deterioration due to age, inadequate maintenance, or imminent failures detected by 
maintenance. 

7. Adverse Weather: Customer interruptions resulting from rain, ice storms, snow, winds, 
extreme ambient temperatures, freezing fog, or frost and other extreme conditions. 

8. Adverse Environment: Customer interruptions due to equipment being subjected to 
abnormal environment such as salt spray, industrial contamination, humidity, corrosion, 
vibration, fire or flooding. 

9. Human Element: Customer interruptions due to the interface of utility staff with the system 
such as incorrect records, incorrect use of equipment, incorrect construction or 
maintenance, switching errors, commissioning errors, deliberate damage, or sabotage. 

10. Foreign Interference: Customer interruptions beyond the control of the utility such as birds, 
animals, vehicles, dig-ins and foreign objects. 

During the analysis of the interruption cause codes it was clear that the interruption causes fall 
into two main categories: (1) type of electrical network (underground vs. mix – underground and 
overhead) and, (2) type of climate. We created four different combination sets (referred to as 
city type combinations) based on these predominate categories: 

1. Mix-Warm: Mix overhead and underground electrical infrastructure in a warm climate. 

2. Mix-Cold: Mix overhead and underground electrical infrastructure in a cold climate. 

3. UG-Warm: Underground electrical infrastructure in a warm climate. 

4. UG-Cold: Underground electrical infrastructure in a cold climate. 
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To calculate SAIDI and SAIFI from Toronto Hydro reliability data for each of those city types, we 
pulled a subset of the interruption cause codes that would be affected by the electrical network 
type or type of climate. This created a base customer minute of outage number and Customer 
Interruption. Once we assigned the pulled interruption cause codes to each of the four city types 
we were able to calculate SAIDI and SAIFI for each city type to provide a baseline for 
comparison. The results are provided in Table 6 – SAIDI and Table 7 – SAIFI. 

The first column in those tables list all the primary customer interruption causes that we pulled 
out from Toronto Hydro’s reliability data. That allowed us to calculate the customer minute of 
outage and customer interruptions that we pulled out, leaving the baseline. Once we cross-
referenced the customer interruption causes to the four city type combinations we were able to 
calculate SAIDI and SAFI for each of the city type combinations. The complete analysis 
spreadsheet is attached as part of Appendix 4. 

With these analysis results, we now have SAIDI and SAIFI numbers for each of the city type 
combinations based on Toronto Hydro reliability data that we considered to be comparable on a 
like-to-like basis (based on the specific city type combination assigned earlier to the peer group 
city) to the SAIDI and SAIFI numbers for the potential comparison cities. 
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Table 6: Toronto Hydro Customer Interruptions Cause Analysis (SAIDI) 
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Table 7: Toronto Hydro Customer Interruptions Cause Analysis (SAIFI) 
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5. POTENTIAL PEER GROUP CITIES RELIABILITY DATA 
Capgemini initially leveraged the International Urban Utilities Survey that is commissioned by 
IEEE, with the latest data available from Nov 2006.  We also reached out to our global network 
of contacts in different utilities to obtain more recent data. The data we received from each of 
the sources was in varied levels of detail. Appendix 5 has the complete spreadsheets we 
received from all sources. 

- IEEE International Urban Utilities Survey: Summary data on the city facts and 
characteristics, and reliability data. 

- Montreal and Vancouver: Detail data categorized by primary causes of interruption for metro 
and downtown areas. 

- Rest of the cities: SAIDI and SAIFI numbers  

Based on the information collected on the peer group cities, a city type combination assignment 
was made for each city to allow for comparison of a city’s SAIDI and SAIFI numbers to the 
similar Toronto city type combination that was calculated in Section 4. The results are provided 
in Table 8 – SAIDI and Table 9 – SAIFI. 

City City Type SAIDI (Min) Toronto SAIDI (Min) 

Hong Kong, China UG – Warm 5.37 56.12 

Chicago, IL Mix – Cold  74.53 

New York, NY Mix – Cold 16.6 74.53 

Paris, France Mix – Cold 17 74.53 

London, England Mix – Cold 34.44 74.53 

Tokyo, Japan UG – Warm 2 56.12 

Dallas, TX Mix – Warm  73.58 

Miami, FL Mix – Warm 67.8 73.58 

Singapore UG – Warm  56.12 

Vancouver, Canada Mix – Warm 102.6 73.58 

Montreal, Canada Mix – Cold 147.14 74.53 

Amsterdam, NL Mix – Warm  73.58 

Table 8: Peer Group Cities – City Type Combination Assignments and SAIDI 
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City City Type SAIFI Toronto SAIFI 

Hong Kong, China UG – Warm 0.093 1.392 

Chicago, IL Mix – Cold  1.763 

New York, NY Mix – Cold 0.139 1.763 

Paris, France Mix – Cold 0.3 1.763 

London, England Mix – Cold 0.32 1.763 

Tokyo, Japan UG – Warm 0.05 1.392 

Dallas, TX Mix – Warm  1.748 

Miami, FL Mix – Warm  1.748 

Singapore UG – Warm  1.392 

Vancouver, Canada Mix – Warm 0.54 1.748 

Montreal, Canada Mix – Cold 2.44 1.763 

Amsterdam, NL Mix – Warm  1.748 

Table 9: Peer Group Cities – City Type Combination Assignments and SAIFI 
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6. RELIABILITY DATA ANALYSES 
We received reliability data for eight (8) of the twelve (12) potential peer group cities we initially 
short-listed. The detail of the data was varied by city.  

Most sent us facts on the city/utility, high level characteristics of the electric network and 
reliability IEEE indexes. Some cities, Vancouver and Montreal, for example, sent us detailed 
reliability records with the interruption causes. 

Based on the level of reliability data received, several different analyses have been conducted.  
These analyses were used to support the selection of the three (3) peer group cities for which 
detailed electrical network design analysis was conducted as well as comparing the major 
Canadian cities, etc.  These analyses include: 

� Potential Peer Group Cities SAIDI Comparison with Toronto. 

� Potential Peer Group Cities SAIFI Comparison with Toronto. 

� Vancouver / Montreal / Toronto (Metro Area) – Canadian Cities Reliability Data Comparison 
– including customer min out and customer interruptions. 

� Vancouver / Montreal / Toronto (Downtown Area) – Canadian Cities Reliability Data 
Comparison including customer min out and customer interruptions. 

� Vancouver / Montreal / Toronto SAIDI and SAIFI - Metro and Downtown comparison 

� Toronto metro / Toronto downtown Reliability Data Comparison including customer min out 
and customer interruption. 

� Electrical network design analysis for New York, Paris, London and Montreal. 

The results of each of these analyses are provided in the subsections below. 

6.1. Potential Peer Group Cities SAIDI Comparison with 
Toronto 

Figure 3, below, is a plot of the SAIDI of the potential peer group cities against the adjusted (see 
results from Section 4) Toronto Hydro SAIDI based on the city type. 
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Figure 3: Peer Group Cities SAIDI Analysis 

Observations: 

1. Toronto SAIDI is better than the other two Canadian cities. 

2. The rest of the peer group cities SAIDI are better than Toronto. 

3. Miami SAIDI is very similar to Toronto although Miami is Mix – Warm city type. 

4. The Mix-Cold cities SAIDI except Montreal are better than Toronto.   

6.2. Potential Peer Group Cities SAIFI Comparison with 
Toronto 

Figure 4 below, is a plot of the SAIFI of the potential peer group cities against the adjusted (see 
Section 4 results) Toronto Hydro SAIFI based on the city type. 

 

Figure 4: Peer Group Cities SAIFI Analysis 

Observations: 
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1. Toronto Hydro SAIFI is better than Montreal. 

2. Toronto Hydro has considerably more frequent outages per customer than Vancouver, but 
Vancouver outages are of longer duration than Toronto since Toronto SAIDI is better than 
Vancouver. 

3. The rest of the peer group cities SAIFI are better than Toronto. 

4. The Mix-Cold cities SAIFI except Montreal are better than Toronto. 

6.3. Vancouver/Montreal/Toronto (Metro Area) – Canadian 
Cities Reliability Data Comparison 

The fact that we received detailed outage data with outage coding from all three major 
Canadian cities allowed us to do detail analysis at the outage coding level. Because all three 
cities are members of CEATI they agreed to the CEATI definitions and coding of outage causes 
– that made the compression very easy, no mapping was needed. Similar analysis with US or 
European cities would have required mapping between the outage codes – we did not have to 
do this since we did not received detail data from those cities. 

The next three Tables group the customer minutes out and customer interruptions for Toronto, 
Vancouver, and Montreal based on the interruption causes. 
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Table 10: Toronto Metro Area Interruption Data Mapped to the Causes 

 

Table 11: Vancouver Metro Area Interruption Data Mapped to the Causes 
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Table 12: Montreal Metro Area Interruption Data Mapped to the Causes 

To compare the three cities, we’ve plotted the % customer minutes out and % customer 

interruptions as shown on the following two graphs. 

 

Figure 5: Canadian Cities Metro Areas - % Customer Minutes Out Comparison 
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Figure 6: Canadian Cities Metro Areas - % Customer Interruptions Comparison 

Observations: 

1. Even with common definitions it is possible to classify outages in different ways, for example 
equipment that is defective, but actually failed because of a lightning strike might be 
classified as defective equipment in one case and lightning in another, depending on when 
the equipment actually failed and when it was actually replaced. In the midst of a storm 
recovery it is likely the equipment would be classified as lightning related. In cases of 
smaller storms with few outages, it seems to be classified as defective equipment.  

2. 51.9% of Toronto Hydro interruptions are caused by defective equipment. Those 
interruptions are not affected by the electrical network infrastructure (underground or 
overhead) or climate. 

3. Toronto Hydro’s second largest interruption cause (10%) is Tree Contacts. 

4. Similar to Toronto, large percentage of Vancouver and Montreal interruptions are cause by 
defective equipment – 18.75% and 35.58% respectively. 

5. Montreal does not have problems with tree contacts as Vancouver and Toronto. 19.12% of 
Vancouver interruptions are caused by tree contacts and they are much more frequent than 
Toronto. 

6. Vancouver data has 30% of the events categorized as Unknown/Other.  We may want to 
consider normalizing this consistent with Toronto and Montreal, and recalculate the 
interruption cause percentages. 

7. Montreal has a large percentage (46%) of interruptions for Scheduled Outages.  If these 
outages are for maintenance, it appears that based on Defective Equipment (35%), it’s 
ineffective. In Montreal, work rules are such that it is easier to do work on de-energized 
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equipment than on energized equipment, and at the lowest levels of the network enough 
protective devices do not exist to allow re-routing of power to all customers.  

8. Vancouver does not record any Scheduled Outages, under the agreed to regulations 
scheduled outages are not counted against SAIDI.  

9. Lightning outages are much more frequent in Toronto compared to Vancouver and 
Montreal. It makes sense for Vancouver but it is questionable that Montreal does not record 
more outages as a result of lightning. Some of the defective equipment issues probably 
could be traced to the lightning strikes.  

According to a Lawrence Berkeley National Laboratory (LBNL) study, “Understanding the Cost 
of Power Interruptions to U.S. Electricity Consumers,” funded by the U.S. Department of Energy 
(DOE) after the August 2003’s blackout in the United States and Canada – 32% of the outages 
caused by vegetation/trees, 31% by equipment failure, 19% by miscellaneous causes and 18% 
by animals. Based on this study Toronto is doing well in comparison to vegetation (10.08% of 
Toronto outages are cause by tree contacts), but when it come to equipment failure Toronto 
Hydro is more than 20% higher than the average (51.9% of Toronto outages are caused by 
equipment failure) 

The study also looked at the overhead components failure rate, see Table 13. 

 

Table 13: Overhead Component Failures 

Toronto Hydro has done a very similar analysis – see Appendix 3 “Five-Year Historical 
Reliability Performance Indicators”.  Toronto Hydro Electric System Limited (THESL) farther 
categorizes the Defective Equipment cause code by the system type: Overhead Equipment, 
Underground Equipment, and Station Equipment. The top contributors to for defective 
equipment in 2008 were:  Underground Cable (18%); Overhead Switches (9%); Overhead 
Lighting Arrestors and Insulators (6%); Elbows, Terminators and Potheads (4%). 

Chart 5 and 6 in “Five-Year Historical Reliability Performance Indicators” document (see 
Appendix 3) shows the performance of the Overhead Equipment for 2004-2008, and Chart 7 
and 8 shows the performance of the Underground Equipment for 2004-2008. 
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6.4. Vancouver/Montreal/Toronto (Downtown Area) – 
Canadian Cities Reliability Data Comparison 

Because of the level of detail available in the data provided it was possible to segment the 
business district in each of the three cities and compare only the core downtown area – the 
circuits that serve the banking, financial and business area in each city. This is a key indicator 
that many large businesses look at when they are looking to locate major new offices or when 
they are looking to move their headquarters. In all three cases, the circuits serving this area are 
almost entirely underground and have a different design than most of the rest of the city. 
Because of the critical need for power (including major hospitals) in these areas, the networks 
have a tendency to have a design that provides a higher level of reliability. 

Based on the detailed data we received for Vancouver and Montreal, we compared the reliability 
data at the interruption causes level for Vancouver, Montreal, and Toronto downtown areas 
(The codes and definitions are based on the Distribution Service Continuity Committee of CEA, 
same as Toronto Hydro data). The next three Tables group the customer minutes out and 
customer interruptions for Toronto, Vancouver, and Montreal based on the interruption causes. 

 

Table 14: Toronto Downtown Area Interruption Data Mapped to the Causes 
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Table 15: Vancouver Downtown Area Interruption Data Mapped to the Causes 

 

Table 16: Montreal Downtown Area Interruption Data Mapped to the Causes 

To compare the three cities, we’ve plotted the % customer minutes out and % customer 

interruptions as shown on the following two graphs. 
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Figure 7: Canadian Cities Downtown Areas - % Customer Minutes Out Comparison 

 

Figure 8: Canadian Cities Downtown Areas - % Customer Interruptions Comparison 
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Observations: 

1. 40% of the customer interruptions in downtown Toronto are caused by defective equipment 
that translates into 60% of the customer min out. That is higher than the metro Toronto. 

2. Defective equipment is still a large percentage of the interruptions in downtown Montreal 
and Vancouver – 31.30% and 12.69% respectively. 

3. Tree contacts are still an issue in downtown Toronto, but in downtown Montreal and 
Vancouver, tree contacts issues disappear. This is due to the fact that both Vancouver and 
Montreal have almost no overhead in their downtown areas. 

6.5. Vancouver/Montreal/Toronto SAIDI and SAIFI – Metro 
and Downtown Comparison 

This analysis looks at the SAIDI and SAIFI for Toronto, Montreal and Vancouver, and compares 
the Metro area to downtown. The results are in Table 17. 

City 
SAIDI (Min) SAIFI 

Metro Downtown Metro Downtown 

Toronto 74.53 54.41 1.79 0.81 

Montreal 147.14 124.48 2.44 1.29 

Vancouver 102.6 120.6 0.54 0.5 

Table 17: Vancouver / Montreal / Toronto SAIDI and SAIFI - Metro and Downtown Comparison 

Looking at the table it is interesting to note that downtown Vancouver SAIDI is worse than metro 
Vancouver, but downtown has fewer interruptions. This means that the outages in downtown 
Vancouver are longer. 

Toronto and Montreal show large improvements in SAIDI and SAIFI in downtown compare to 
the metro area.  

6.6. Toronto Metro/Downtown – Reliability Data Comparison 

To complete the analysis, we compared the reliability data at the interruption causes level for 

Toronto metro area and Toronto downtown area. We plotted the % customer minutes out and % 

customer interruptions as shown on the following two graphs. 
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Figure 9: Toronto Metro/Downtown Areas - % Customer Minute Out Comparison 

 

Figure 10: Toronto Metro/Downtown Areas - % Customer Interruptions Comparison 

Observations: 

1. Defective equipment is a bigger problem in downtown Toronto than in metro Toronto – 
customer minute out is 10% higher in downtown, but the outages are less frequent. 

2. Tree contacts are a bigger issue in downtown Toronto, also the frequency of outages as a 
result of trees are higher. 
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3. In downtown Toronto adverse environment is responsible for about 12% of the customer 
minute out. 

4. We could not conclude any specific reasons, but the overall SAIDI and SAIFI is better in 
downtown Toronto 

 SAIDI (Min) SAIFI 

Metro Toronto 74.53 1.79 

Downtown Toronto 54.41 0.80 

Table 18: Toronto Metro/Downtown SAIDI and SAIFI 

6.7. Electrical Network Design Analysis 

To understand the differences between the electrical networks designs in the peer group cities, 

and how the design drives N, N-1 or higher redundancy we selected five cities – New-York, 

Paris, London Montreal and Vancouver for detailed comparison. Electrical network designs 

(same as circuit schematics) were developed that include basic power flow, how the N, N-1 or 

higher reliability is created and the segmentation and self healing capability of the grid. The 

circuit schematics where developed to help understand the differences between the way things 

are done and are not intended to be engineering documents. 

Figure 11 is the circuit schematic for Manhattan, New-York – each feeder ring covers about 20 

Sq Blocks (roughly 4 blocks by 5 blocks). Four transmission sources and distribution 

substations supply each of the feeders that make it N-3 redundancy. The secondary network in 

each of the rings is N-1 redundancy – each one of the buildings is being supplied via two 

different lines from different side of the ring. Critical buildings are N-2 redundancy and most of 

them also have backup generation like diesels or gas turbines. Some like the Empire State 

Building have major generation plants built into the basement and are capable of feeding power 

to surrounding buildings. . 
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Figure 11: New-York Circuit Design 

In Europe, there is a requirement (regulation) that cities be N-2 for almost all customers. Only 
the final step of providing power can be less then N-2. In almost every case, that final wire feeds 
between 1 and 40 customers and is the connection beyond the final voltage step down, but prior 
to the meter. Since most building wiring is also only N, this does not seem to have a major 
impact on the reliability of individual customers.  

Figure 12 is the circuit schematics for Paris and London – both have very similar circuit design 
and if we look at most of the European cities we will find similar designs. Transformers in those 
cities supply electricity to about 200  customers (in Europe the average transformer supplies 40 
customers, in cities the average is closer to 200, compared to the average in North America of 
4-5 customers) and can be supplied from four different transmission lines and two distribution 
substations. At the Transmission level (66 kV) the circuit has N-3 redundancy level. Between 
the distribution substation and the transformer the redundancy level is N-1, each transformer 
has two feeders and each comes from different distribution substation. At the transformer level 
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the redundancy is N, but each transformer supplies just 200 customers, so the impact is 
minimal. From the transformer there are about 10 lines with each feeding about 20 customers. 
Some customers at this level will have backup generation specifically for the critical buildings. 
London has a lot more backup generation than Paris. 

 

 

Figure 12: Paris/London Circuit Design 

Vancouver uses a combination of different dual radial circuit configurations. There are a few 
places where an auto transfer switch is being used, but very infrequently. The following four 
Figures (13 to 16) are the different circuit configurations used at Vancouver. 
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Figure 13: Vancouver Circuit Design – Dual Radial Standard Configuration 
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Figure 14: Vancouver Circuit Design – Dual Radial 2
nd

 Source Configuration 
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Figure 15: Vancouver Circuit Design – Double Dual Radial Standard Configuration  
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Figure 16: Vancouver Circuit Design – Double Dual Radial 2
nd

 Supply Configuration 

Figure 17 is the circuit schematic for Montreal. Hydro Quebec circuit design has four active 
feeders from different substations (~15 MVA / feeder @ 25 kV) and three load blocks per active 
feeder (~4 to 6 MVA / Block). Each block is backed up by one of the three other feeders through 
another load block. In emergency, the three remaining feeders can supply the total load of the 
four feeders. Ties between blocks must have the same load capacity as the main cable. No LV 
network is installed on Hydro Quebec urban network. 
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Figure 17: Montreal Circuit Design 

Figure 18 and 19 are the circuit schematics for Toronto. Figure 18 is simplified to match the 
circuit schematics from the other cities and enable the comparison. Figure 19 is a detailed view 
of the Toronto electrical network. 

In Toronto, each transmission station is fed by two different 230 kV or 115 kV transmission lines 
that are not necessarily from different generation facilities. The transmission station reduces the 
voltage to 27.6 kV or 13.8 kV which is at the distribution level that goes to the end consumer 
after going though another reduction at the distribution substation level. That provides at best N-
2 reliability, but in most areas in Toronto it is N or N-1. 
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Figure 18: Toronto Circuit Design (Simplified) 
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Figure 19: Toronto Circuit Design (Complex) 

6.8. Electrical Network Design History 

In each city, legacy had a big impact on the overall design. A short discussion of the history of 

the electric grid in each city is important to understand its electrical network design. 

In Vancouver, during the late 1990s and early this decade, the growth rate caused BC Hydro to 

have to do a voltage upgrade in the city. As part of that upgrade and the density of the power 

consumption on the south end of Vancouver, a number of improvements were made in the 

overall redundancy in the system. Major substation re-design was done as part of this voltage 

upgrade. The process is about 99 percent complete now and will be finalized prior to the 

Olympics early next year. Vancouver is power constrained like Toronto, but unlike Toronto it can 

offer true N-3 reliability from generation source to end customer.  

In Toronto, at best, it is possible today to provide N-2 reliability from generation source to end 

customer. With only two major transmission links into the city and very limited generation in the 

city itself, any higher level of reliability would require significant design effort. To this end, the 

overall design reflects the limits of reliability that is available at the higher levels in the electrical 

system. Within those limits, the design in Toronto as taken on an N-2 design. The Toronto 
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network was not designed initially to support the density of the downtown area. Many changes 

to the network have been undertaken to deal with the growth in power consumption and the 

increase in density in the core city. Most of these changes where made to support specific new 

construction and while there where highly effective there where to a large extent patches on to 

existing infrastructure the new underground cable combine with the temporary slow down in 

growth in Toronto provide an opportunity to do a longer range review of the downtown grid 

design. This longer term review of the grid design should give Toronto Hydro the chance to do a 

significant redesign of the downtown network with the eye toward two way power flow and ever 

increasing demand for power.  

In Europe, the regulatory requirement for providing N-3 reliability comes mainly from the 

complete rebuild of the network after World War II by military engineers as part of the Marshall 

plan. In addition, as the network was expanded and improved in the 1960s and 1970s, it was 

the height of the Cold War and there was a high expectation that infrastructure would be a 

primary attack path. Both the generations of engineers in Europe were trained to design and 

build infrastructure that would survive a war, not just natural disasters.  

Much of this high level of redundancy has masked the fact that much of the equipment is aging 

and facing replacement in London and Paris. Because of the strong government backing in 

Paris of EdF, equipment replacement and high redundancy in the network are core values in the 

city and equipment is being replaced. In London where the network is now owned by a foreign 

company and the strong regulatory drive by OFGEM (the utility regulator) to the lowest cost of 

power to the end customer, the reliability of the network is beginning to wane, and the end 

customers are finally feeling the effects. On most mornings at least one train line in London 

suffers a power outage. London is struggling within their budget to make equipment 

replacement. Like Vancouver, London is also preparing for the Olympics and has asked for 

regulatory support for improving the grid and replacing aging equipment, the results of this 

request will be known in October of this year.  

In Montreal, the city has grown outward more than upward, there were few constraints to the 

spread of the metro area, in addition the growth rate in Montreal has been far less than it has 

been in the other major cities. Vancouver has become a major gateway to Asia, Paris the 

gateway to Middle Eastern business, London the financial center of the European Union, and 

Toronto a major alternative to Wall Street. New York is the financial center of the world and still 

serves as a major immigration center. New York, London and Paris are all older high rise cities 

than Toronto, meaning that more of the infrastructure was designed to support a higher power 

density when it was installed.  

New York was designed as a networked system under Manhattan from the beginning. No other 
choice was available at the time the system was designed; only distribution networks could 
provide the density of power that was required. In the 1930’s when most of the tunnels were 
built and the initial network installed, modern equipment did not exist.  

So Toronto does not have the long history of high density, nor the military design drive that its 

peers endured. 
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6.9. Design Impacts 

In each case, the cities chose designs that made sense to their needs, In Paris and London 
after World War II; the cost of installing the network was secondary and paid for out of different 
accounts. Maintaining that network is less costly than building it. Neither city could afford to 
build the same network today and pay for it out of current rates. Double digit percentage rate 
increases would be required to support building these networks now.  The current generation of 
engineers are working to maintain and extend the existing network designs, which are very well 
done. There will be a struggle in London when there is a requirement to increase power density, 
to do so like Vancouver did with a voltage increase, will be a very complex dance. To run new 
circuits will also be a very complex dance. London has a major advantage that Toronto lacks – 
the subway system runs almost everywhere and makes a great corridor for new primary circuits. 
Both cities currently are working on distribution automation and smart grid programs that will 
allow demand side management to play a larger role in the energy supply. 

Vancouver made clear decisions to improve their network based on the best engineering design 
practices in the mid-1990s. This long term program to improve both the ability to deliver more 
power to the dense downtown and improve reliability were core to this program and both the 
provincial government and the management of BC Hydro made commitments to this 
improvement. It was a key part of the presentation to the Olympic committee on why Vancouver 
should be selected. Use of equipment that did not exist prior to the 1990s has allowed them to 
have a highly automated system that can provide immediate switching of power sources to 
many customers to improve reliability. This system will continue to be improved under their 
current smart grid plan. The current design did not take into account large amounts of 
embedded generation or the trend to renewables and Demand Side Response, both of which 
will be part of the smart grid program.  

In New York the existing dielectric pipe network will probably be replaced in the next two (2) 
decades, both to improve maintenance costs and to open space for new substations and other 
infrastructure. This network has operated for over 70 years with a very high level of reliability. 
The voltage has been increased twice since the network was installed, allowing the city to 
continue to provide for the increasing power density required. In several of the largest buildings, 
multi-megawatt generation facilities exist that burn fossil fuels to provide electricity and district 
heating. The system in the Empire State Building provides over 50 megawatts of schedulable 
generation. Other buildings provide more than 200MW of embedded generation. Because of the 
density of the city most of the power will have to come from outside the city and not be 
generated internally. In New York the formulation of a smart grid program is underway and has 
been presented for review at the last Modern Grid meeting. Based on comments at that meeting 
and from other sources, the program is being revised.  

In all the cities, except Toronto there are at least three (3) independent transmission links into 
the cities, and at peak load, loss of any one of these links would not have a major impact on the 
city. This is not true of Toronto, which relies on two major substations to provide the bulk of the 
power to the city and loss of either one at peak load would have a major impact on the city. This 
lack of a third source and military drivers has influenced the design standards in Toronto, 
without a clear ability to truly provide N-2 or N-3. Without local back up generation, the overall 
network is designed to N-1 standards. For an N-1 network, the reliability is very good. Against 
the peer group, made up mostly of N-2 and N-3 grids, Toronto lags. Add the fact that historically 
compared to the peer group, Toronto has been a low density city (except Montreal) and Toronto 
has a network that was designed for very different conditions than it faces today. This means 



 
Toronto Hydro 

Reliability Peer Group Study 
 

 

 

 

 

Privileged and Confidential. For discussion purposes only. Page 47 

that the Toronto Hydro smart grid program will have to address a lot more issues than in other 
cities to deliver the same results. Building in demand side management, embedded generation 
and more redundancy will be core parts of the smart grid program. The good news is that 
Toronto Hydro seems to be taking a holistic approach to the issue, rather than incremental 
programs that will result in costly rework. 
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7. RELIABILITY TRANSFORMATION ROADMAP 
Reliability improvement at Toronto Hydro is a multi-year journey. It’s a journey of people, 
processes, organizations, capital investments, integration and constraints that that requires both 
visibility and communication through Toronto Hydro. A Transformation Map is a practical, 
graphical representation of the reliability vision and the journey to achieve it. The process of 
transformation mapping is very adaptable and flexible. 

The Transformation Map serves many purposes: 

1. Communicate the vision and journey to the entire organization at a glance. 
2. Plot strategies and initiatives and break these down into manageable timed pieces. 
3. Identify conflicts and interdependencies across functions/business lines/stakeholders. 
4. Ensure activities are all pulling in the same direction. 
5. Key reference document that can be used during strategic business planning. 
6. Use as input to budgeting process. 

Figure 20 is the high-level Reliability Transformation Roadmap that has been developed for 
Toronto Hydro as a result of this analysis. 

The transformation map has four tracks: 

- Physical Grid: Activities related to the upgrade and maintenance of the equipment on the 
grid. 

- Smart Grid: Activities related to Smart Grid program, that Toronto Hydro will need to 
implement because of the designed network limits and number of generation sources/feeds 
into Toronto. 

- People and Process: Activities related to organization and process change or upgrades. 

- Renewable and Embedded Generation: Activities related to actions needed to get ready 
for embedded generation and to limit the initial adverse impacts on reliability that it causes. 

The roadmap also has three waves over ten years 

- Planning (2009 to 2010): 

- Foundation (2011 to 2013): 

- Steady State (2014 to 2018): 
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Figure 20: Toronto Hydro Reliability Transformation Map 

The following subsections summarize the activities identified on the transformation map. We 
organized the sections by the there waves. 

7.1. Planning (2009 to 2010) 

Physical Grid 

- Direct Burial Cable Replacement: Large amounts of older cable that was directly buried in 
accordance with best practice at the time have reached the end of their useful and safe life. 

- Lead Cable Replacement: This older cable was the standard at the time it was installed 
and carried far more load in a smaller cable than other choices. This cable has reached the 
end of its useful life and is considered a hazard in many jurisdictions. Replacement of this 
cable helps maintain reliability and addresses environmental concerns. 

- Other Underground Cable Replacement: There are other underground cables that have 
reached the end of their useful and safe life that need to be replaced. As part of replacing 
this cable, sizing or additional cables must be taken into account for future needs of the 
customers. 

- Vault Environment Improvement: Many of the vaults are similar to vaults around the 
world; they maintain an environment that will support specialized utility equipment but not 
telecommunications and controls equipment. Improvement of this environment is a building 
block to providing better sensing and controls on the equipment installed in the vaults. 
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- Overhead Replacement: Much of the overhead in Toronto was installed as the 
neighbourhoods were built. The construction made sense when the equipment was 
originally installed, but over time, trees, building structures and other changes have put 
some of the equipment in poor locations. Additionally a portion of the equipment is beyond 
its useful life or improperly sized for current and future demand in the area. This project will 
maintain existing reliability and make future emergency replacement easier and faster to do 
should a storm damage equipment. 

- Local Feeder Ties: The engineering design and installation of new local feeder ties to 
improve reliability and manageability of the electrical network. The local feeder ties when 
implemented in conjunction with smart grid will offer a number of options for better load and 
voltage management on the equipment 

- Standards Update: Many of the design standards were selected before demand response 
and embedded generation were considered. To maintain reliability, some of these standards 
will need to be reviewed and revised. 

- SKU Simplification: Over the years vendors and products have come and gone, but in 
many cases because the old equipment was installed in the grid, they have remained in the 
supply chain and procurement has bought replacements as needed. Simplification of the 
replacement strategy and the number of different items in the supply chain will help reduce 
the chance that something is out of stock which adds to the time to make repairs. While 
doing this simplification working with a firm like power advocate to benchmark alternatives 
and select only the best of bread equipment.  

Smart Grid 

- Formalize Smart Grid Team: Because of the significant size of this effort, in order to move 
ahead with the planning activities, business case and regulatory filing. Toronto Hydro needs 
a sizable, dedicated team to address smart grid activities. 

- Business Case: Toronto Hydro needs to develop a business case for the improvements of 
the grid by the inclusion of smart grid technologies. This includes the ability to support 
embedded generation, storage and other new technologies. It’s needed for regulatory filings 
and the development of project planning details, budgets, etc. 

- IT/Grid Data Planning: This activity will drive the Smart Grid Network design. The Smart 
Grid scenarios will derive certain equipment that will have to be deployed and 
communicated. The data volume, frequency and latency will drive the bandwidth and the 
communication network design. 

- End-to-End Solution Architecture: Developing a solution that addresses the business 
case benefits and the smart grid scenarios. The solution needs to address the customer 
premise, the electrical grid, the telecom network, and back-end application footprint 
including the systems integration necessary to make the scenarios work. 

- Regulatory Approval: Getting approval from the Ontario Energy Board (OEB) and others 
for the business case and specific objectives outlined in the business case and related 
filings. 

- Pilot Selection: Based on the outcome of the business case, projects would be outlined 
that would meet the approved objectives. These would be proof of concept pilots with the 
goal of confirming what works and quantifies the benefits for Toronto. 
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- Project Planning: Creating an overall plan for the various smart grid related projects 
including resource needs, capital requirements, interdependencies, and timing.  

- Pilot Started: This is the launch of the pilots that would validate the smart grid objectives 
based on the project plans developed above. 

People & Process 

- Key Performance Indicators: Review of the key performance indicators (KPI) for the 
reliability and determination if the right KPI’s have been selected and if the right levels have 
been set. This review should determine if there are any changes and if there should be a 
trend line set for a specific metric. 

- Bad Circuit ID: Currently (Feeder Experiencing Several Interruption) FESI-7 and FESI-12 
and Worst Performing Feeder (WPF) are the key gates for which circuits are reviewed for 
major repair and/or improvement. This results in around 4 feeders that get reviewed by the 
cross-departmental team and between 10-16 feeders by component reliability team and 
recommended corrective actions. Other utilities use these methods as well as others. The 
first step in this effort is to look at how the bad circuits are identified and if there might be a 
more pro-active way to do this in light of the possible technology that smart grid may 
provide. 

- Fault Anticipation: Detection and recognition of fault signatures to anticipate a fault, and 
perform predictive maintenance or isolation activities to prevent its occurrence. This 
technology is in use in two US utilities and in Japan. 

- Grid Operations: Toronto Hydro can develop the organization and processes to allow for 
the operation of the grid in Toronto. Today the grid is maintained, not operated. There will be 
a need to create a group to manage the operations as smart grid and active measures are 
deployed in the grid. This group will have a big impact on the reliability of the grid. The group 
will be responsible for: 

- Security of the communications systems and controls 

- Operation of the sensors and controls 

- Monitoring the operations of the grid 

- Working with dispatch to assign the right workers to open issues 

- Making control decisions 

- Making demand response decisions 

- Working with others to maintain the grid and forecasting models 

- Training on Reliability: Field and operations people will need training on what to look for 
with regard to reliability and operations of the grid. This training will have to change area by 
area as new technology is rolled out. 

- Standards: Many of the operation standards need to be reviewed and potentially revised to 
deal with the changes to how Toronto Hydro will have to operate in the future. 

Renewable & Embedded Generation 
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- Regulatory Compliance: Developing a plan that will meet the regulatory requirements as 
they are provided and meet the requirements of the Green Energy and Green Economy Act 
and other laws. 

- Policy: The development of a policy on how to deal with embedded generation and 
distributed resources within the Toronto Hydro service territory to provide for an orderly 
integration of these resources. 

- Engineering Evaluation Team: In order to understand the impact of larger embedded 
generation or large numbers of smaller generation sources in a concentrated area (e.g. a 
Green Subdivision), a team needs to be organized to review the impact on the grid from a 
reliability and stability stand point. 

- Market Team (Promote, Incent): In order to get embedded generation installed and to help 
get it installed in places that offer the most benefit to Toronto Hydro’s customers, some one 
needs to help customers and interested third parties navigate the process and promote 
doing so. 

- Connect Team (Approve, Inspect): As the embedded generation is installed both the inter-
connect safety and the quality of the connection can have an impact on reliability locally. A 
team needs to be available to review the requests and then inspect the results (at least until 
building codes catch up with this issue and building inspectors are trained). 

7.2. Foundations (2011 to 2013) 

Physical Grid 

- Underground Cable Replacement: This is a continuation of the various underground cable 
replacements. This will be an on going effort for the foreseeable future. 

- Circuit Reinforcement: This is a continuation of the overhead work. This will be an on 
going effort for the foreseeable future and possibly other programs in the physical grid. 

Smart Grid 

- Demand Management and Conservation Planning: Putting in a system or set of systems 
that would allow an operator to see what is going on in the grid, let them know what 
autonomous control actions have been taken and where help is required, as well as taking 
control actions is a key step in the using the smart grid for reliability reasons. That includes 
integrated demand offers, smart appliances, smart homes, home displays, home energy 
system and many others. 

- Grid Management Planning: Putting a system or a set of systems that will help the 
distribution operators to manage the future / smart distribution grid. That includes vault 
monitoring, power loss prevention, fault indicators, integrated outage management, feeder 
automation, distribution substation monitoring, energy storage, distributed generation, and 
many others.  

- Pilot Results Evaluated: Once the pilots have run to conclusion, there are lessons that can 
be learned and information fed back to the vendors and others involved. The results 
evaluation is a key step in moving from pilot to full scale roll out or not, and making the 
necessary adjustments/corrections to plans. 
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- Rollout Starts: For those pilots that meet expectations, then a rollout should be started. 
This is when real benefits will be recognized. 

People & Process 

- 21st Century Circuit Design: If Toronto Hydro is going to take advantage of smart grid 
technologies then a basic template circuit should be developed as a baseline for designers 
and engineers to use as a template for circuit rebuilds and extensions. This also will help 
Supply Chain and others to determine what needs to change in their areas as well. 

- Embedded Generation Operational Team: In time there should be enough embedded 
generation within the city of Toronto that it will become noticeable when running. To keep 
this generation running at the right times and communicate with the Independent Electrical 
System Operator (IESO) on the status of the most significant units, an operations team 
needs to be created. 

- Updated Standards: As work on the 21st Century Circuit and the Embedded Generation 
Operations Team continue, some standards will have to be revised, some several times, as 
thresholds change and Toronto Hydro determines how to best operate with more and more 
embedded generation and demand response. 

- Forecasting: As the grid becomes more complex with embedded generation and electric 
vehicles, it will be important to have a good forecasting system not only at a city level but at 
a circuit and feeder level. This will help avoid issues with overloaded circuits and give the 
ability to send the right signals to devices connected to the circuits. This forecasting system 
will evolve as the embedded generation and electric vehicles grow. 

- Train Workforce on New Electronic Devices: Many of the devices that will be deployed in 
the network are not part of the current training programs. Training programs will have to be 
updated and additional training will be required to support proper operation and 
maintenance. 

- Transformation Audit: Conduct a formal audit of the transformation process against the 
goal that where set for the program. 

Renewable & Embedded Generation 

- Grid Design: As embedded generation is installed or planned it will have an impact on the 
grid design, conductor sizes, voltage transformers, protection schemes and other items may 
need to be reviewed for larger embedded sources and as the penetration increases, the 
aggregation may have design impacts to maintain reliability. 

- 3rd Party Training: As third parties start installing and maintaining embedded generation 
they will need an understanding of the interconnect rules, the way that Toronto Hydro 
interfaces with them, how they interface with the IESO and others. Without this training it will 
be harder to move the level of embedded generation forward. 

- Billing Engine Update: As embedded generation becomes more common, there will be a 
point where the manual work around to create a correct bill will be more effort than updating 
the billing engine to provide an automated bill and to provide an audit level of tracking of the 
billing changes based on power produced by the customer. 

- Toronto Hydro Own Embedded Generation: There may be a need for Toronto Hydro to 
either install or have installed embedded generation that they either own or operate or 
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contract for operation of. The determination of this need, the locations that would best help 
reliability and the structure of any involvement all need to be developed and worked out in 
compliance with regulatory rules and existing laws. 

- Maintenance Offers: Most home owners and owners of smaller embedded generation do 
not maintain their systems at peak operating efficiency and in fact many fail when called 
upon after a period of disuse (e.g. spring and fall). It is important to maintain the capability to 
operate. Until there is a strong third party maintenance capability that generation owners 
can use, it may be necessary for Toronto Hydro to offer this service. For some customers it 
may be necessary to offer this service for the foreseeable future. 

- Target Team: This team would look for the right locations to place generation in the city and 
work with the marketing team to get people interested in putting generation in these 
locations. 

7.3. Steady State (2014 to 2018) 

Physical Grid 

- Underground Cable Replacement: This is a continuation of the various underground cable 
replacements. This will be an on going effort for the foreseeable future. 

- Circuit Reinforcement: This is a continuation of the overhead work. This will be an on 
going effort for the foreseeable future. 

Smart Grid 

- Rollout Continues: Since these are large projects, they will not complete for all the 
customers for many years. The rollouts will continue over this time period. In many cases, as 
the rollout continues, improvements will be made. 

- Micro Grid: Control algorithms, devices, and standards that control the creation and 
operation of a Micro Grid embedded in the utility grid. This can take the form of a Virtual 
Power Plant (coordination of resources from a group of distributed generation), community 
power (group of customers managing their own power), and intentional islands.  This 
recognizes the wide-scale deployment of distributed generation and energy storage that has 
occurred. 

People & Process 

- Demand Side Management Processes: The implementation of Demand Side 
Management will require the development of processes that will allow the orderly operation 
of demand side management and the equipment that supports it. 

- Supply Following Plans: As the amount of renewable generation grows, there will be a 
point where there will be a need to manage demand to match supply, both locally and 
globally. This will require both longer term forecasting, and short quick turn around 
processes for dips in supply. 

- Updated Standards: As things continue to evolve, standards will have to continue to evolve 
as well. 

Renewable & Embedded Generation 
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- Generation Management Team: As the penetration of embedded generation rises, it will 
become important to provide signals to run or not to run to the sources. This becomes even 
more important when Plug-in Hybrid Electrical Vehicles (PHEV) are included in the mix. 
There will need to be a team that can provide this guidance to the devices in the field. It is 
an open question “Is this better done by the LDC or the IESO?” that will need to be resolved. 
Is the IESO equipped and ready to deal with potentially thousands of sub-1 kW sources? 

- Troubleshooting Team for High Penetration Circuits: The addition of embedded 
generation and PHEV will not be even across the Toronto Hydro territory. Penetration will be 
by demographics group, in some areas there will be almost none and in others it will occur 
on almost every connection to a customer. This unevenness will have a negative impact on 
reliability that will need troubleshooting support from people who have a background in 
embedded generation and reliability. 

- New Offers Team: To continue to drive additional embedded resources (e.g. storage, 
generation and demand response), it will be important to innovate and provide a reason 
customers want to participate. This team will continue to drive new offers to the customers to 
get additional participation and maintain existing penetration.  
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8. FUTURE STUDIES 
In conducting this study it became obvious that one of the limits to improved reliability in Toronto 
is the fact that there really are only two independent sources of power to the city that are large 
enough to support the daily needs of the city, and that any changes to the electrical network 
done below this level was still subject to these limits in the long run. Ontario is in the process of 
a major transformation of generation and power consumption in the province (conservation and 
demand management, embedded distributed generation and energy storage, renewable) and 
this set of changes is being put in place based on a single plan. It would be useful to look at the 
following future scenarios for Ontario and its power provision for Toronto: 

1) The development of a third independent power source for Toronto from outside of the city, 
whether a substation to support new wind sources, or other renewables, or a feed on the 
new transmission link from Quebec. What would be the difference if a new major substation 
network was installed in the GTA that would provide a third external independent source of 
electricity? Two subsets should be looked at: 

a. A single major substation probably in the 750 – 1500 MVA size.  

b. A network of smaller substations all fitting a single design with interchangeable 
components that would all be fed from this new transmission link, this network of 
substations would be in the 125 to 300 MVA size. 

2) The development of 600 to 900 MVA of embedded resources in the city itself. The resources 
should for the purposes of the study be broken into three groups of roughly equal size: 

a. Demand response that is schedulable and callable 

b. Renewable generation – probably mostly large wind off shore in Lake Ontario 

c. Conventional generation in the city itself (e.g. Heran Co-Gen and existing backup 
generation). A large amount of back up and emergency generation already exists that is 
not coordinated, so the absolute increase would be less than expected. 

3) A clean sheet redesign of the downtown network. What would the downtown network look 
like if it were designed to support the planned density of development downtown and built 
from scratch.  

All three of these studies would provide useful information to inform the debate on what should 
be done to support the City of Toronto and the Province of Ontario into the mid-century. 

Within Toronto Hydro, there are also a number of studies that should be conducted or 
expanded: 

1) Distributed Generation for Reliability Study. Which locations exist in Toronto where 

larger schedulable distributed generation could be installed?  This should include looking 

at co-generation of heat and possibly other by-products of the generation. This detailed 

study should be done in conjunction with the City’s Economic Development Division and 

should determine which businesses have a need for higher power reliability and would 

therefore be likely to participate in the projects once launched. 
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2) Distributed Storage for Reliability Study. Where in the city might multi-megawatt 

batteries be installed, understanding that today most battery chemistries have 

drawbacks that limit safe location of the batteries and supporting equipment? 

 

3) Single Phase Renewable Generation Forecast Maps. Based on city demographics, what 

are the most likely locations for distributed renewable generation to get installed in the 

city? Since it takes people with capital to invest, some areas are more likely to get large 

amounts of distributed generation than others. Also city ordinances may limit the 

locations that have solar generation by limiting the amount of tree trimming and removal 

that can be done to allow solar to work. These two factors and more play into the likely 

locations and the areas where reliability may be impacted first by renewable generation. 

In most cases as renewable generation rises, the utility has to play catch up on relay 

schemes and other changes, leading to the loss of reliability in those areas for a period 

of time. As the utility catches up, then reliability returns to its prior levels. Knowing where 

renewables are likely to be installed means that changes can be planned into the grid. 

 

4) Sequence Planning Study. Which smart grid and physical grid changes are most likely to 

have the highest impact on reliability and is there an order of installation that changes 

the impact of each technology on reliability? Could one order of projects provide more 

reliability earlier than another order of installations? No one has done enough actual 

smart grid work to have a good set of industry best practices. 
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9. APPENDIX 

Appendix 1: Peer Group Cities Criteria 

 

Appendix 2: Potential Peer Group Cities 

 

Appendix 3: Toronto Hydro Reliability Data 

 

Appendix 4: Toronto Hydro Reliability Data Analysis 

 

Appendix 5: Other Cities Reliability Data 

 

Appendix 6: Data Analysis 

 

Appendix 7: Toronto Reliability Plan 

 

Appendix 8: Circuits Schematics 

 

Appendix 9: Transformation Map 
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10. TERMS AND ACRONYMS 
  

Term Explanation 

C&I Commercial and Industrial 

CAIDI Customer Average Interruption Duration Index. CAIDI gives the 
average outage duration that any given customer would experience 

CEA Canadian Electricity Association 

CEATI Centre for Energy Advancement through Technological Innovation 
(CEATI). CEATI is a user-driven technology solutions exchange, and 
a development program for utilities. The CEATI program model is 
built to combine inter-utility information exchange and informal 
benchmarking with the development of practical projects yielding 
results that have an immediate impact for our participants 

EPRI Electric Power Research Institute - an independent, non-profit 
organization, EPRI brings together its scientists and engineers as well 
as experts from academia and industry to help address challenges in 
electricity, including reliability, efficiency, health, safety and the 
environment. 

FESI Feeder Experienced Sustained Interruptions 

IEEE Institute of Electrical and Electronics Engineers - A non-profit 
organization, IEEE is the world's leading professional association for 
the advancement of technology. 

IOU Investment Own Utility 

IESO Independent Electricity System Operator 

LOLE Loss of Load Expectation 

PHEV Plug-in hybrid Electric Vehicle 

SAIDI System Average Interruption Duration Index. SAIDI is the average 
outage duration for each customer served 

SAIFI System Average Interruption Frequency Index. SAIFI is the average 
number of interruptions that a customer would experience 

SCADA Supervisory Control And Data Acquisition. Generally refers to an 
industrial control system: a computer system monitoring and 
controlling a process 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 10 – SCHOOL ENERGY COALITION 

 
 
UNDERTAKING NO. JT2.3: 1 

Reference(s):  Tab 6F, Schedule 1-31 2 

 3 

To provide Appendix A and B to the reference in Excel format. 4 

 5 

RESPONSE:   6 

Excel versions of Appendix A and B are being provided as attachments to this response. 7 



Toronto Hydro-Electric System Limited 
EB-2012-0064 

Tab 7 
Schedule 2-4 

Filed:  2012 Nov 27 
Page 1 of 1 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 
UNDERTAKING NO. JT2.4: 1 

Reference(s):  SEC 9 2 

 3 

Why is Bremner TS non-discretionary as a result of “Statute, Code, or external 4 

requirements” as noted in SEC #9? 5 

 6 

 7 

RESPONSE:   8 

In preparing its response to this undertaking, THESL has determined that Bremner TS is 9 

not non-discretionary as a result of “Statute, Code, or external requirements”.  This box 10 

was checked in error.  Bremner TS is non-discretionary for reasons (c), (d), and (e):  11 

imminent reliability degradations, imminent capacity shortages, and material increase in 12 

cost, respectively. 13 

 14 

However, an additional external driver relevant to the Bremner TS project is that the 15 

OPA has assumed that, for the purposes of the Toronto Regional Plan, Bremner TS will 16 

be in service by THESL’s proposed in-service date.  Please see letter from OPA dated 17 

November 21, 2012, which is attached as Appendix A.   18 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 

 

UNDERTAKING NO. JT2.5: 1 

Reference(s): Tab 6F, Schedule 1-72 2 

 3 

Provide dollar amounts for each asset category in table in OEB IR 72. 4 

 5 

RESPONSE:   6 

The proposed IT Hardware Asset Replacement costs by asset category for the years 2012 7 

and 2013 are presented in Table 1 below. 8 

 9 

Table 1 10 

IT Hardware Asset Category 2012 Costs ($, millions) 2013 Costs ($, millions) 

Servers $1.95 $1.17 

Storage and Backup $1.92 $1.05 

Network and Telephony $1.40 $3.28 

Printers and Plotters $0.33 $0.50 

User Endpoints $0.14 $1.53 

Security Appliances - $0.98 

TOTAL $5.74 $8.51 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 
UNDERTAKING NO. JT2.6: 1 

Reference(s):  Tab 5, Schedule M 2 

 3 

a) Verify formulas in spreadsheet to Tab 5, Schedule M, “PILS RECOVERIES, 2002 4 

TO 2006 SUMMARY,” and correct if necessary. 5 

 6 

b) In Tab 5, explain why the volumetric billing determinants in the tab on row 40, 7 

columns C through K are in the table and what use THESL makes of them. 8 

 9 

RESPONSE:   10 

a) The indicated formulas contained errors.  A corrected version of Tab 5, Schedule M is 11 

attached. 12 

 13 

b) The row labels shown in cells B29 through B40 are incorrectly placed one row down.  14 

The values shown in cells C40 through K40 are the sum of the billing determinants 15 

for the first three months of 2004.  They are not used in any calculations.  A corrected 16 

version of Tab 5, Schedule M showing the total of the 2004 billing determinants is 17 

attached. 18 
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PILs amount included in Rates

RES GS<50
50-1000 Non-

Interval 50-1000 Interval 1000-5000 >5000 Street Light GS WH RES WH
2001 PILS Customer Charge 0.16630 0.20420 0.34750 0.19510 3.46090 35.97460 0.00360
2001 PILS Distribution Rate 0.00016 0.00021 0.05884 0.05817 0.04909 0.04165 0.03900 0.00021 0.00016
2002 PILS Customer Charge 1.82920 2.24600 3.82280 2.14650 38.07040 395.72070 0.03980
2002 PILS Distribution Rate 0.00171 0.00231 0.64724 0.63990 0.54002 0.45812 0.42896 0.00231 0.00171
2004 Apr PILS Customer Charge 1.64380 1.92180 2.70470 2.52010 61.65190 214.71650 0.02870 0.00000 0.00000
2004 Apr PILS Distribution Rate 0.00210 0.00270 0.68610 0.67200 0.53710 0.43080 0.54790 0.00270 0.00210
2005 Apr PILS Customer Charge 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
2005 Apr PILS Distribution Rate 0.00440 0.00330 0.70812 0.69533 0.57486 0.45827 0.72020 0.00330 0.00440

PILs Revenue Collected in Rates
 2002 2003 2004 2005 2006

Jan 5,317,066$          5,375,228$          5,249,598$          5,208,059$          
Feb 4,922,031$          4,935,067$          4,767,533$          4,911,712$          
Mar 5,128,917$          5,072,630$          4,994,877$          4,990,076$          5,071,451$          
Apr 4,844,074$          4,853,275$          4,729,326$          4,608,387$          4,463,329$          

May 4,963,624$          4,765,135$          4,749,755$          4,672,416$          
Jun 5,167,317$          4,996,389$          4,781,694$          5,379,127$          
Jul 5,881,045$          5,294,225$          4,987,160$          5,973,653$          

Aug 5,666,001$          5,267,442$          4,981,559$          5,783,567$          
Sep 5,259,679$          4,881,929$          4,915,405$          4,936,440$          
Oct 5,034,408$          4,871,659$          4,689,751$          4,774,191$          
Nov 5,063,288$          4,814,453$          4,695,115$          4,778,520$          
Dec 5,321,901$          5,093,549$         5,105,490$         5,439,661$         

Total 52,330,253$        60,149,784$       58,940,427$       61,353,168$       19,654,550$        

Notes:

{1}
{2}
{3)
{4)

In the 2002 January 25, 2002 Application, THESL applied for 2001 PILs Deferral Account Allowance ($5M) and 2002 
PILs Proxy ($55M) to be included in the rates effective March 1, 2002.
Rate change April 1, 2004
Rate change April 1, 2005
Rate change May 1, 2006

Summary
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Customer Charge 0.1663 0.2042 0.3411 8.8386 35.9746 0.0036
Distribution Rate 0.0002                0.0002                0.0588            0.0491            0.0416            0.0390          0.0002              
Customer Charge 1.8292 2.246 3.7516 97.2251 395.7207 0.0398
Distribution Rate 0.0017 0.0023 0.6472 0.5400 0.4581 0.4290 0.0018

Billing quantities from Revenue Model PILS revenue

RES GS<50 50-1000 1000-5000 >5000 Street Light Unmetered WH RES GS<50 50-1000 1000-5000 >5000 Street Light
Unmetered 
WH

Total Monthly 
Revenue

# customers 583,523              67,274                10,527            482                 46                   16,067          -                    1,164,420       164,835       43,084            51,123         19,858         697            -             

kWh kWh kVA kVA kVA kVA kWh

Jan-02 499,242,279       241,161,462       1,887,137       912,011          462,728          26,461          18,012,187       Jan-02
Feb-02 458,277,079       212,781,726       1,794,018       876,663          443,003          26,461          16,167,911       Feb-02
Mar-02 450,617,117       234,576,408       2,016,231       931,093          466,361          26,461          18,607,657       Mar-02 838,148          592,071       1,423,623       548,521       233,074       12,382       37,081       5,128,917$                
Apr-02 418,910,743       218,071,115       1,809,264       906,562          424,314          26,461          17,298,383       Apr-02 779,174          550,411       1,277,487       534,069       212,060       12,382       34,472       4,844,074$                

May-02 417,323,664       203,470,994       1,977,285       960,001          461,945          26,461          12,495,316       May-02 776,222          513,561       1,396,123       565,551       230,867       12,382       24,901       4,963,624$                
Jun-02 441,560,926       215,288,152       2,092,122       1,015,756       488,774          26,461          13,221,017       Jun-02 821,303          543,387       1,477,207       598,397       244,276       12,382       26,347       5,167,317$                
Jul-02 526,487,299       256,694,991       2,494,504       1,211,118       582,781          26,461          15,763,844       Jul-02 979,266          647,898       1,761,322       713,488       291,258       12,382       31,414       5,881,045$                

Aug-02 500,899,197       244,219,215       2,373,267       1,152,256       554,457          26,461          14,997,696       Aug-02 931,673          616,409       1,675,719       678,811       277,102       12,382       29,887       5,666,001$                
Sep-02 452,551,077       220,646,528       2,144,193       1,041,037       500,939          26,461          13,550,079       Sep-02 841,745          556,912       1,513,974       613,291       250,355       12,382       27,003       5,259,679$                
Oct-02 425,746,215       207,577,506       2,017,191       979,376          471,268          26,461          12,747,500       Oct-02 791,888          523,926       1,424,300       576,965       235,527       12,382       25,403       5,034,408$                
Nov-02 429,182,590       209,252,951       2,033,473       987,281          475,072          26,461          12,850,390       Nov-02 798,280          528,154       1,435,797       581,622       237,428       12,382       25,608       5,063,288$                
Dec-02 461,226,975       224,876,563       2,170,158       1,060,995       510,543          26,461          13,809,849       Dec-02 857,882          567,588       1,532,307       625,048       255,155       12,382       27,520       5,321,901$                

2002
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2001 PILS Customer C 0.1663 0.2042 0.3475 0.1951 3.4609 35.9746 0.0036 0.2042 0.1663
2001 PILS Distribution 0.0002               0.0002                  0.0588         0.0582        0.0491        0.0416        0.0390       0.0002          0.0002             
2002 PILS Customer C 1.8292 2.246 3.8228 2.1465 38.0704 395.7207 0.0398 2.246 1.8292
2002 PILS Distribution 0.0017 0.0023 0.6472 0.6399 0.5400 0.4581 0.4290 0.0023 0.0017

Number of Customers from Revenue Model PILS revenue - Customer portion

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters RES GS<50

50-1000 Non-
Interval 50-1000 Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters Total

Jan-03 587,227             66,979                  9,445           1,287          487             46               161,043     Jan-03 1,171,811           164,112             39,388             3,014               20,226            19,858                6,989             1,425,399           
Feb-03 588,021             67,139                  9,463           1,323          487             46               161,043     Feb-03 1,173,396           164,504             39,464             3,098               20,226            19,858                6,989             1,427,534           
Mar-03 588,436             67,113                  9,463           1,331          485             46               161,043     Mar-03 1,174,224           164,440             39,464             3,117               20,143            19,858                6,989             1,428,234           
Apr-03 588,797             67,039                  9,476           1,333          487             46               161,043     Apr-03 1,174,944           164,259             39,518             3,121               20,226            19,858                6,989             1,428,915           

May-03 588,927             67,126                  9,486           1,342          491             46               161,043     May-03 1,175,204           164,472             39,559             3,142               20,392            19,858                6,989             1,429,617           
Jun-03 589,308             66,958                  9,493           1,347          489             46               161,043     Jun-03 1,175,964           164,060             39,589             3,154               20,309            19,858                6,989             1,429,923           
Jul-03 589,431             67,046                  9,486           1,362          492             46               161,043     Jul-03 1,176,210           164,276             39,559             3,189               20,433            19,858                6,989             1,430,515           

Aug-03 589,695             67,040                  9,481           1,369          491             46               161,043     Aug-03 1,176,736           164,261             39,539             3,206               20,392            19,858                6,989             1,430,981           
Sep-03 589,243             66,964                  9,469           1,382          492             46               161,043     Sep-03 1,175,834           164,075             39,489             3,236               20,433            19,858                6,989             1,429,915           
Oct-03 589,569             67,018                  9,488           1,404          493             46               161,043     Oct-03 1,176,485           164,208             39,568             3,288               20,475            19,858                6,989             1,430,870           
Nov-03 589,645             66,892                  9,460           1,414          496             46               161,043     Nov-03 1,176,637           163,899             39,451             3,311               20,600            19,858                6,989             1,430,744           
Dec-03 590,109             67,064                  9,484           1,424          497             47               161,043     Dec-03 1,177,563           164,320             39,551             3,334               20,641            20,290                6,989             1,432,688           

Billing Quantities from Revenue Model PILS revenue - Distribution portion

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

RES Water 
Heaters RES GS<50

50-1000 Non-
Interval 50-1000 Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters Total

kWh kWh kVA kVA kVA kVA kVA kWh kWh

Jan-03 511,648,309      239,695,445         1,639,349    646,265      1,058,728   431,482      26,461       1,761,834     12,408,339      Jan-03 951,666              604,991             1,102,394        429,658            567,011          196,039              12,382            4,447             23,080            3,891,667           
Feb-03 504,237,643      219,367,046         1,407,781    566,991      859,658      405,734      26,461       1,419,894     10,000,102      Feb-03 937,882              553,682             946,674           376,954            460,398          184,341              12,382            3,584             18,600            3,494,497           
Mar-03 471,837,507      226,149,038         1,526,584    605,375      989,756      436,854      26,461       1,664,507     11,722,877      Mar-03 877,618              570,800             1,026,564        402,473            530,073          198,479              12,382            4,201             21,805            3,644,395           
Apr-03 420,551,011      204,962,060         1,500,178    595,103      920,382      424,993      26,461       1,406,060     9,902,673        Apr-03 782,225              517,324             1,008,807        395,644            492,919          193,091              12,382            3,549             18,419            3,424,359           

May-03 381,266,939      203,537,828         1,477,532    571,668      931,821      442,359      26,461       1,701,393     11,982,661      May-03 709,157              513,729             993,578           380,064            499,045          200,981              12,382            4,294             22,288            3,335,518           
Jun-03 404,118,361      209,990,698         1,561,593    631,342      1,037,936   486,066      26,461       1,654,523     11,652,560      Jun-03 751,660              530,017             1,050,106        419,737            555,876          220,838              12,382            4,176             21,674            3,566,466           
Jul-03 432,363,398      231,747,687         1,721,584    665,716      1,134,117   496,111      26,461       1,864,417     13,130,817      Jul-03 804,196              584,931             1,157,693        442,590            607,387          225,402              12,382            4,706             24,423            3,863,710           

Aug-03 488,709,843      230,926,341         1,629,468    639,754      1,043,402   494,480      26,461       1,771,555     12,476,803      Aug-03 909,000              582,858             1,095,749        425,329            558,803          224,661              12,382            4,471             23,207            3,836,461           
Sep-03 416,761,502      216,700,698         1,512,861    569,737      932,022      423,649      26,461       1,904,464     13,412,862      Sep-03 775,176              546,953             1,017,335        378,780            499,153          192,480              12,382            4,807             24,948            3,452,014           
Oct-03 383,680,023      195,454,234         1,551,819    589,653      1,035,306   451,431      26,461       1,684,102     11,860,884      Oct-03 713,645              493,326             1,043,533        392,021            554,467          205,102              12,382            4,251             22,061            3,440,789           
Nov-03 405,342,349      217,059,693         1,465,336    562,780      921,634      411,056      26,461       1,897,902     13,366,647      Nov-03 753,937              547,859             985,377           374,154            493,589          186,758              12,382            4,790             24,862            3,383,709           
Dec-03 455,568,253      224,567,035         1,593,675    591,922      998,486      455,934      26,461       1,741,535     12,265,376      Dec-03 847,357              566,807             1,071,680        393,529            534,748          207,148              12,382            4,396             22,814            3,660,861           

Total 5,276,085,138   2,620,157,802      18,587,759  7,236,307   11,863,247 5,360,148   317,526     20,472,188   144,182,601    

PILS revenue

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters Total

Jan-03 2,123,477           769,103             1,141,782        432,671            587,237          215,897              19,372            4,447             23,080            5,317,066           
Feb-03 2,111,278           718,186             986,137           380,052            480,624          204,199              19,372            3,584             18,600            4,922,031           
Mar-03 2,051,842           735,240             1,066,027        405,590            550,215          218,337              19,372            4,201             21,805            5,072,630           
Apr-03 1,957,169           681,583             1,048,324        398,765            513,145          212,949              19,372            3,549             18,419            4,853,275           

May-03 1,884,360           678,202             1,033,138        383,206            519,437          220,839              19,372            4,294             22,288            4,765,135           
Jun-03 1,927,624           694,077             1,089,694        422,891            576,185          240,696              19,372            4,176             21,674            4,996,389           
Jul-03 1,980,405           749,207             1,197,252        445,779            627,820          245,260              19,372            4,706             24,423            5,294,225           

Aug-03 2,085,737           747,119             1,135,287        428,535            579,195          244,519              19,372            4,471             23,207            5,267,442           
Sep-03 1,951,011           711,028             1,056,824        382,016            519,586          212,338              19,372            4,807             24,948            4,881,929           
Oct-03 1,890,130           657,534             1,083,101        395,308            574,942          224,960              19,372            4,251             22,061            4,871,659           
Nov-03 1,930,573           711,757             1,024,828        377,465            514,189          206,616              19,372            4,790             24,862            4,814,453           
Dec-03 2,024,919           731,127             1,111,231        396,863            555,389          227,438              19,372            4,396             22,814            5,093,549           

Total 23,918,527       8,584,165         12,973,627     4,849,141       6,597,965     2,674,047         232,461        51,672          268,180        60,149,784        
Q1 6,286,597           2,222,530          3,193,947        1,218,313         1,618,076       638,433              58,115            12,232            63,484            15,311,727         
Q2 5,769,154           2,053,862          3,171,156        1,204,862         1,608,767       674,483              58,115            12,019            62,380            14,614,799         
Q3 6,017,153           2,207,355          3,389,364        1,256,329         1,726,601       702,117              58,115            13,984            72,578            15,443,596         
Q4 5,845,623           2,100,419          3,219,160        1,169,637         1,644,520       659,015              58,115            13,437            69,737            14,779,662         

2003



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 5
Schedule M

Filed:  2012 June 1
Corrected:  2012 Nov 27

Page 4 of 6

2001 PILS Customer Charge 0.1663 0.2042 0.3475 0.1951 3.4609 35.9746 0.0036 0.2042 0.1663
2001 PILS Distribution Rate 0.0002 0.0002 0.0588 0.0582 0.0491 0.0416 0.0390 0.0002 0.0002
2002 PILS Customer Charge 1.8292 2.2460 3.8228 2.1465 38.0704 395.7207 0.0398 2.2460 1.8292
2002 PILS Distribution Rate 0.0017 0.0023 0.6472 0.6399 0.5400 0.4581 0.4290 0.0023 0.0017
2004 PILS Customer Charge 1.6438 1.9218 2.7047 2.5201 61.6519 214.7165 0.0287 0.0000 0.0000
2004 PILS Distribution Rate 0.0021 0.0027 0.6861 0.6720 0.5371 0.4308 0.5479 0.0021 0.0027
*** Due to change in OEB model, customer/distribution split is changed

Number of Customers from Revenue Model PILS revenue - Customer portion

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000

Street 
Light

GS Water 
Heaters

GS Water 
Heaters RES GS<50

50-1000 Non-
Interval 50-1000 Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters Total

Jan-04 590,973                66,973                   9,506              1,433              497                  47                    161,043   Jan-04 1,179,287            164,097             39,643             3,356                20,641             20,290                 6,989              1,434,302           
Feb-04 591,378                67,046                   9,529              1,442              497                  47                    161,043   Feb-04 1,180,095            164,276             39,739             3,377                20,641             20,290                 6,989              1,435,406           
Mar-04 591,576                67,000                   9,544              1,442              499                  47                    161,043   Mar-04 1,180,490            164,163             39,801             3,377                20,724             20,290                 6,989              1,435,834           
Apr-04 591,585                66,919                   9,550              1,457              498                  47                    161,043   rate change Apr-04 972,447               128,605             25,830             3,672                30,703             10,092                 4,622              1,175,970           

May-04 591,293                66,875                   9,554              1,464              498                  47                    161,043   May-04 971,967               128,520             25,841             3,689                30,703             10,092                 4,622              1,175,434           
Jun-04 591,523                66,789                   9,560              1,478              494                  47                    161,043   Jun-04 972,346               128,355             25,857             3,725                30,456             10,092                 4,622              1,175,452           
Jul-04 591,374                66,753                   9,565              1,480              495                  47                    161,043   Jul-04 972,101               128,286             25,870             3,730                30,518             10,092                 4,622              1,175,218           

Aug-04 590,996                66,715                   9,590              1,486              494                  47                    161,043   Aug-04 971,479               128,213             25,938             3,745                30,456             10,092                 4,622              1,174,545           
Sep-04 590,899                66,658                   9,601              1,503              494                  47                    161,043   Sep-04 971,320               128,103             25,968             3,788                30,456             10,092                 4,622              1,174,348           
Oct-04 590,303                66,496                   9,584              1,513              495                  47                    161,043   Oct-04 970,340               127,792             25,922             3,813                30,518             10,092                 4,622              1,173,098           
Nov-04 591,275                66,585                   9,597              1,522              498                  47                    161,043   Nov-04 971,938               127,963             25,957             3,836                30,703             10,092                 4,622              1,175,110           
Dec-04 594,976                66,505                   9,621              1,525              498                  47                    161,043   Dec-04 978,022               127,809             26,022             3,843                30,703             10,092                 4,622              1,181,112           

Billing Quantities from Revenue Model PILS revenue - Distribution portion

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000

Street 
Light

GS Water 
Heaters

RES Water 
Heaters Total RES GS<50

50-1000 Non-
Interval 50-1000 Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters Total

kWh kWh kVA kVA kVA kVA kVA kWh kWh
Jan-04 519,498,589        237,212,926          1,674,540       638,917          1,021,359        513,267           26,461     2,196,808    14,505,971       
Feb-04 507,703,943        221,058,187          1,403,984       560,011          846,894           413,132           26,461     1,843,936    12,175,888       Jan-04 966,267               598,725             1,126,058        424,772            546,998           233,197               12,382            5,545              26,981             3,940,926           
Mar-04 454,834,567        217,122,191          1,491,143       582,619          981,885           431,436           26,461     2,749,004    18,152,237       Feb-04 944,329               557,951             944,120           372,313            453,562           187,702               12,382            4,654              22,647             3,499,661           
Apr-04 431,630,904        211,789,460          1,497,131       571,284          764,489           389,031           26,461     3,578,526    23,629,739       Mar-04 845,992               548,016             1,002,731        387,344            525,857           196,018               12,382            6,938              33,763             3,559,043           

May-04 363,225,926        192,160,569          1,526,185       588,711          1,068,714        465,452           26,461     3,059,023    20,199,356       rate change Apr-04 906,425               571,832             1,027,182        383,903            410,607           167,595               14,498            7,515              63,800             3,553,356           
Jun-04 371,624,927        198,990,656          1,542,530       605,205          1,019,011        522,330           26,461     1,841,526    12,159,973       May-04 762,774               518,834             1,047,116        395,614            574,006           200,517               14,498            6,424              54,538             3,574,320           
Jul-04 415,789,958        223,213,556          1,473,929       725,108          1,069,743        472,154           24,919     2,188,368    15,318,577       Jun-04 780,412               537,275             1,058,330        406,698            547,311           225,020               14,498            3,867              32,832             3,606,242           

Aug-04 464,725,676        219,572,223          1,425,068       684,607          1,005,539        468,791           24,919     2,131,769    14,922,384       Jul-04 873,159               602,677             1,011,262        487,272            574,559           203,404               13,653            4,596              41,360             3,811,942           
Sep-04 442,472,692        218,149,327          1,463,914       668,897          967,570           433,751           24,919     2,058,013    16,464,100       Aug-04 975,924               592,845             977,739           460,056            540,075           201,955               13,653            4,477              40,290             3,807,015           
Oct-04 379,762,239        195,814,904          1,377,629       678,132          1,003,268        453,833           24,919     1,977,928    13,845,498       Sep-04 929,193               589,003             1,004,391        449,499            519,682           186,860               13,653            4,322              44,453             3,741,056           
Nov-04 402,256,301        211,184,558          1,391,372       644,873          896,685           404,282           24,919     2,011,282    16,090,252       Oct-04 797,501               528,700             945,191           455,705            538,855           195,511               13,653            4,154              37,383             3,516,653           
Dec-04 481,742,545        229,719,825          1,530,925       698,059          972,071           442,021           24,919     2,230,290    15,612,027       Nov-04 844,738               570,198             954,620           433,355            481,609           174,165               13,653            4,224              43,444             3,520,006           

Total 5,235,268,268     2,575,988,383       17,798,349     7,646,423       11,617,228      5,409,480        308,277   27,866,472  193,076,002     Dec-04 1,011,659            620,244             1,050,368        469,096            522,099           190,423               13,653            4,684              42,152             3,924,378           

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

GS Water 
Heaters Total

Jan-04 2,145,554            762,823             1,165,701        428,128            567,639           253,486               19,372            5,545              26,981             5,375,228           
Feb-04 2,124,424            722,227             983,859           375,690            474,203           207,991               19,372            4,654              22,647             4,935,067           
Mar-04 2,026,482            712,180             1,042,533        390,720            546,582           216,308               19,372            6,938              33,763             4,994,877           
Apr-04 1,878,872            700,436             1,053,012        387,575            441,310           177,686               19,120            7,515              63,800             4,729,326           

May-04 1,734,742            647,354             1,072,957        399,303            604,709           210,608               19,120            6,424              54,538             4,749,755           
Jun-04 1,752,758            665,630             1,084,187        410,422            577,767           235,111               19,120            3,867              32,832             4,781,694           
Jul-04 1,845,259            730,963             1,037,133        491,002            605,077           213,496               18,275            4,596              41,360             4,987,160           

Aug-04 1,947,403            721,058             1,003,677        463,801            570,531           212,047               18,275            4,477              40,290             4,981,559           
Sep-04 1,900,512            717,107             1,030,359        453,287            550,138           196,952               18,275            4,322              44,453             4,915,405           
Oct-04 1,767,841            656,492             971,113           459,518            569,373           205,603               18,275            4,154              37,383             4,689,751           
Nov-04 1,816,676            698,161             980,577           437,190            512,312           184,256               18,275            4,224              43,444             4,695,115           
Dec-04 1,989,681            748,053             1,076,390        472,939            552,802           200,514               18,275            4,684              42,152             5,105,490           

Total 22,930,205        8,482,483          12,501,496    5,169,575       6,572,441      2,514,059          225,124        61,398          483,645         58,940,427         
Q1 6,296,460            2,197,229          3,192,092        1,194,538         1,588,423        677,785               58,115            17,137            83,391             15,305,173         
Q2 5,366,372            2,013,420          3,210,155        1,197,300         1,623,786        623,406               57,359            17,806            151,170           14,260,775         
Q3 5,693,175            2,169,127          3,071,169        1,408,090         1,725,745        622,494               54,825            13,394            126,104           14,884,124         
Q4 5,574,198            2,102,706          3,028,080        1,369,647         1,634,487        590,374               54,825            13,061            122,979           14,490,357         
Annual 22,930,205          8,482,483          12,501,496      5,169,575         6,572,441        2,514,059            225,124          61,398            483,645           58,940,427         

2004



Toronto Hydro-Electric System Limited
EB-2012-0064

Tab 5
Schedule M

Filed:  2012 June 1
Corrected:  2012 Nov 27

Page 5 of 6

2001 PILS Customer Charge 0.1663 0.2042 0.3475 0.1951 3.4609 35.9746 0.0036
2001 PILS Distribution Rate 0.00016 0.00021 0.0588 0.0582 0.0491 0.0416 0.0390 0.00021 0.00016
2002 PILS Customer Charge 1.8292 2.2460 3.8228 2.1465 38.0704 395.7207 0.0398
2002 PILS Distribution Rate 0.0017 0.0023 0.6472 0.6399 0.5400 0.4581 0.4290 0.0023 0.0017
2004 Apr PILS Customer Charge 1.6438 1.9218 2.7047 2.5201 61.6519 214.7165 0.0287 0.0000 0.0000
2004 Apr PILS Distribution Rate 0.0021 0.0027 0.6861 0.6720 0.5371 0.4308 0.5479 0.0027 0.0021
2005 Apr PILS Customer Charge 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2005 Apr PILS Distribution Rate 0.0044 0.0033 0.7081 0.6953 0.5749 0.4583 0.7202 0.0033 0.0044

#Customers from Revenue Model PILS revenue - Customer portion

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

RES Water 
Heaters RES GS<50

50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light GS WH RES WH Total

Jan-05 592,297               66,464                  9,634              1,533              501                  47                   159,861      Jan-05 973,618              127,731             26,057                   3,863                30,888            10,092                4,588              1,176,836           
Feb-05 593,094               66,628                  9,638              1,546              501                  47                   159,861      Feb-05 974,928              128,046             26,068                   3,896                30,888            10,092                4,588              1,178,505           
Mar-05 593,950               66,630                  9,640              1,558              504                  47                   159,861      Mar-05 976,335              128,050             26,073                   3,926                31,073            10,092                4,588              1,180,136           
Apr-05 593,966               66,556                  9,632              1,560              505                  47                   159,861      Apr-05 -                      -                     -                        -                    -                  -                      -                  -                      
May-05 593,982               66,482                  9,623              1,562              506                  47                   159,861      May-05 -                      -                     -                        -                    -                  -                      -                  -                      
Jun-05 594,499               66,668                  9,640              1,574              507                  47                   159,861      Jun-05 -                      -                     -                        -                    -                  -                      -                  -                      
Jul-05 594,652               66,741                  9,643              1,590              507                  47                   159,861      Jul-05 -                      -                     -                        -                    -                  -                      -                  -                      

Aug-05 594,858               66,807                  9,645              1,597              509                  47                   159,861      Aug-05 -                      -                     -                        -                    -                  -                      -                  -                      
Sep-05 595,630               66,885                  9,648              1,607              510                  47                   159,861      Sep-05 -                      -                     -                        -                    -                  -                      -                  -                      
Oct-05 595,500               66,923                  9,658              1,609              514                  47                   159,861      Oct-05 -                      -                     -                        -                    -                  -                      -                  -                      
Nov-05 596,783               67,066                  9,675              1,611              515                  47                   159,861      Nov-05 -                      -                     -                        -                    -                  -                      -                  -                      
Dec-05 597,469               67,147                  9,871              1,627              517                  47                   159,861      Dec-05 -                      -                     -                        -                    -                  -                      -                  -                      

rate change April 1, 2005
Billing Quantities from Revenue Model

50-1000 Non- 50-1000 GS Water RES Water 
RES GS<50 Interval Interval 1000-5000 >5000 Street Light Heaters Heaters Total PILS revenue - Distribution portion

kWh kWh kVA kVA kVA kVA kVA kWh kWh RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light GS WH RES WH Total

Jan-05 500,289,731        235,728,558         1,600,761       731,188          1,003,857        463,308          26,461        3,144,960      16,329,386       Jan-05 1,050,608           636,467             1,098,282              491,358            539,172          199,593              14,498            8,491              34,292            4,072,762           
Feb-05 491,697,558        219,438,635         1,382,531       557,043          796,943           370,471          26,461        2,688,448      15,093,899       Feb-05 1,032,565           592,484             948,554                 374,333            428,038          159,599              14,498            7,259              31,697            3,589,028           
Mar-05 471,469,627        226,210,599         1,468,866       655,752          934,272           422,575          26,461        4,322,732      24,104,132       Mar-05 990,086              610,769             1,007,789              440,665            501,797          182,045              14,498            11,671            50,619            3,809,940           
Apr-05 390,985,692        196,179,619         1,334,505       624,731          911,569           408,845          26,461        4,083,408      26,690,267       Apr-05 1,720,827           646,794             944,995                 434,396            524,024          187,361              19,057            13,463            117,471          4,608,387           
May-05 387,372,123        203,994,028         1,420,779       608,588          927,720           421,315          26,461        4,062,508      24,275,397       May-05 1,704,923           672,558             1,006,088              423,171            533,308          193,075              19,057            13,394            106,842          4,672,416           
Jun-05 438,349,683        229,473,240         1,627,492       796,952          1,140,654        513,733          26,461        2,879,143      15,216,774       Jun-05 1,929,288           756,561             1,152,466              554,146            655,715          235,427              19,057            9,492              66,973            5,379,127           
Jul-05 557,936,588        251,647,796         1,671,915       776,543          1,108,669        482,360          26,461        3,208,911      17,374,484       Jul-05 2,455,621           829,670             1,183,923              539,955            637,329          221,050              19,057            10,580            76,470            5,973,653           

Aug-05 556,531,741        237,600,547         1,624,903       721,089          1,030,064        460,846          26,461        2,877,688      15,192,666       Aug-05 2,449,438           783,357             1,150,632              501,397            592,142          211,191              19,057            9,488              66,867            5,783,567           
Sep-05 422,768,179        202,959,686         1,434,140       690,431          1,036,966        478,486          26,461        2,895,659      15,215,505       Sep-05 1,860,710           669,148             1,015,549              480,079            596,109          219,275              19,057            9,547              66,967            4,936,440           
Oct-05 394,516,090        202,541,098         1,458,631       667,059          1,005,833        433,569          26,461        3,191,450      15,190,467       Oct-05 1,736,366           667,767             1,032,891              463,828            578,212          198,691              19,057            10,522            66,857            4,774,191           
Nov-05 398,022,755        205,442,535         1,488,703       661,078          938,697           424,387          26,461        3,276,866      16,261,414       Nov-05 1,751,799           677,333             1,054,186              459,669            539,618          194,483              19,057            10,804            71,571            4,778,520           
Dec-05 496,852,098        234,073,275         1,712,173       592,204          963,039           443,886          26,461        2,416,822      16,562,819       Dec-05 2,186,772           771,727             1,212,430              411,778            553,611          203,419              19,057            7,968              72,897            5,439,661           

Total 5,506,791,865     2,645,289,616      18,225,400     8,082,657       11,798,284      5,323,781       317,526      39,048,595    217,507,210     
rate change April 1, 2005

PILS revenue

RES GS<50 Interval Interval 1000-5000 >5000 Street Light GS WH RES WH Total

Jan 05 2 024 226 764 198 1 124 340 495 222 570 059 209 685 19 086 8 491 34 292 5 249 598Jan-05 2,024,226          764,198            1,124,340            495,222          570,059        209,685            19,086          8,491            34,292          5,249,598           
Feb-05 2,007,493           720,530             974,622                 378,229            458,926          169,691              19,086            7,259              31,697            4,767,533           
Mar-05 1,966,421           738,818             1,033,862              444,591            532,870          192,137              19,086            11,671            50,619            4,990,076           
Apr-05 1,720,827           646,794             944,995                 434,396            524,024          187,361              19,057            13,463            117,471          4,608,387           
May-05 1,704,923           672,558             1,006,088              423,171            533,308          193,075              19,057            13,394            106,842          4,672,416           
Jun-05 1,929,288           756,561             1,152,466              554,146            655,715          235,427              19,057            9,492              66,973            5,379,127           
Jul-05 2,455,621           829,670             1,183,923              539,955            637,329          221,050              19,057            10,580            76,470            5,973,653           

Aug-05 2,449,438           783,357             1,150,632              501,397            592,142          211,191              19,057            9,488              66,867            5,783,567           
Sep-05 1,860,710           669,148             1,015,549              480,079            596,109          219,275              19,057            9,547              66,967            4,936,440           
Oct-05 1,736,366           667,767             1,032,891              463,828            578,212          198,691              19,057            10,522            66,857            4,774,191           
Nov-05 1,751,799           677,333             1,054,186              459,669            539,618          194,483              19,057            10,804            71,571            4,778,520           
Dec-05 2,186,772           771,727             1,212,430              411,778            553,611          203,419              19,057            7,968              72,897            5,439,661           

Total 23,793,884       8,698,461         12,885,983          5,586,461       6,771,924     2,435,484         228,769        122,679        829,522        61,353,168         
Q1 5,998,140           2,223,546          3,132,824              1,318,042         1,561,855       571,512              57,257            27,422            116,608          15,007,207         
Q2 5 355 039 2 075 913 3 103 548 1 411 713 1 713 048 615 863 57 171 36 349 291 286 14 659 929Q2 5,355,039          2,075,913         3,103,548            1,411,713       1,713,048     615,863            57,171          36,349          291,286        14,659,929         
Q3 6,765,768           2,282,174          3,350,103              1,521,431         1,825,580       651,516              57,171            29,614            210,304          16,693,660         
Q4 5,674,937           2,116,828          3,299,508              1,335,275         1,671,442       596,593              57,171            29,294            211,325          14,992,372         
Annual 23,793,884         8,698,461          12,885,983            5,586,461         6,771,924       2,435,484           228,769          122,679          829,522          61,353,168         

rate change April 1, 2005

2005
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2001 PILS Customer Charge 0.1663 0.2042 0.3475 0.1951 3.4609 35.9746 0.0036
2001 PILS Distribution Rate 0.00016 0.00021 0.0588 0.0582 0.0491 0.0416 0.0390 0.00021 0.00016
2002 PILS Customer Charge 1.8292 2.2460 3.8228 2.1465 38.0704 395.7207 0.0398
2002 PILS Distribution Rate 0.0017 0.0023 0.6472 0.6399 0.5400 0.4581 0.4290 0.0023 0.0017
2004 Apr PILS Customer Charge 1.6438 1.9218 2.7047 2.5201 61.6519 214.7165 0.0287 0.0000 0.0000
2004 Apr PILS Distribution Rate 0.0021 0.0027 0.6861 0.6720 0.5371 0.4308 0.5479 0.0027 0.0021
2005 Apr PILS Customer Charge 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
2005 Apr PILS Distribution Rate 0.0044 0.0033 0.7081 0.6953 0.5749 0.4583 0.7202 0.0033 0.0044
2006 May PILS Customer Charge 1.2583 1.6858 2.6833 2.7086 75.2453 289.2999 0.0268 0.0000 0.0000
2006 May PILS Distribution Rate 0.0016 0.0019 0.5233 0.5216 0.4363 0.3724 0.3771 0.0019 0.0016

#Customers from Revenue Model PILS revenue - Customer portion

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

RES Water 
Heaters RES GS<50

50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light GS WH RES WH Total

Jan-06 597,795               67,209                  9,707              1,642              519                  47                   159,861      Jan-06 -                      -                     -                        -                    -                  -                      -                  -                      
Feb-06 598,290               67,183                  9,705              1,653              504                  46                   159,861      Feb-06 -                      -                     -                        -                    -                  -                      -                  -                      
Mar-06 598,190               67,145                  9,675              1,683              517                  47                   159,861      Mar-06 -                      -                     -                        -                    -                  -                      -                  -                      
Apr-06 597,720               67,108                  9,686              1,689              519                  47                   159,861      Apr-06 -                      -                     -                        -                    -                  -                      -                  -                      
May-06 May-06 -                      -                     -                        -                    -                  -                      -                  -                      
Jun-06 Jun-06 -                      -                     -                        -                    -                  -                      -                  -                      
Jul-06 Jul-06 -                      -                     -                        -                    -                  -                      -                  -                      

Aug-06 Aug-06 -                      -                     -                        -                    -                  -                      -                  -                      
Sep-06 Sep-06 -                      -                     -                        -                    -                  -                      -                  -                      
Oct-06 Oct-06 -                      -                     -                        -                    -                  -                      -                  -                      
Nov-06 Nov-06 -                      -                     -                        -                    -                  -                      -                  -                      
Dec-06 Dec-06 -                      -                     -                        -                    -                  -                      -                  -                      

rate change May 1, 2006g y ,
Billing Quantities from Revenue Model

RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light

GS Water 
Heaters

RES Water 
Heaters Total PILS revenue - Distribution portion

kWh kWh kVA kVA kVA kVA kVA kWh kWh  RES GS<50
50-1000 Non-
Interval

50-1000 
Interval 1000-5000 >5000 Street Light GS WH RES WH Total

Jan-06 479,784,500        218,525,281         1,468,545       704,776          958,660           429,453          26,461        3,160,136      15,586,241       Jan-06 2,111,653           720,467             1,039,912              490,053            551,094          196,804              19,057            10,419            68,599            5,208,059           
Feb-06 476,564,855        218,888,076         1,392,607       565,441          790,611           357,731          26,461        2,834,445      15,093,445       Feb-06 2,097,483           721,663             986,138                 393,169            454,490          163,937              19,057            9,345              66,430            4,911,712           
Mar-06 459,670,582        222,192,714         1,386,889       675,317          944,107           426,931          26,461        4,235,650      21,064,204       Mar-06 2,023,127           732,558             982,089                 469,569            542,729          195,649              19,057            13,965            92,709            5,071,451           
Apr-06 375,372,183        191,857,594         1,347,412       605,283          888,114           383,357          26,461        3,740,504      19,553,180       Apr-06 1,652,108           632,545             954,135                 420,873            510,540          175,680              19,057            12,332            86,059            4,463,329           
May-06 May-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Jun-06 Jun-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Jul-06 Jul-06 - - - - - - - - - -Jul-06 Jul-06 -                     -                    -                      -                  -                -                    -                -                -                -                      

Aug-06 Aug-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Sep-06 Sep-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Oct-06 Oct-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Nov-06 Nov-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Dec-06 Dec-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      

rate change May 1, 2006

PILS revenue

RES GS<50 Interval Interval 1000-5000 >5000 Street Light GS WH RES WH Total

Jan-06 2,111,653           720,467             1,039,912              490,053            551,094          196,804              19,057            10,419            68,599            5,208,059           
Feb-06 2,097,483           721,663             986,138                 393,169            454,490          163,937              19,057            9,345              66,430            4,911,712           
Mar-06 2,023,127           732,558             982,089                 469,569            542,729          195,649              19,057            13,965            92,709            5,071,451           
Apr-06 1,652,108           632,545             954,135                 420,873            510,540          175,680              19,057            12,332            86,059            4,463,329           
May-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Jun-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Jul-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      

Aug-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Sep-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Oct-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Nov-06 - - - - - - - - - -Nov-06                                                                                                                                                                                            
Dec-06 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      

Total 7,884,372          2,807,232         3,962,274            1,773,665       2,058,853     732,070            76,228          46,061          313,797        19,654,550         
Q1 6,232,263           2,174,687          3,008,139              1,352,792         1,548,313       556,390              57,171            33,729            227,738          15,191,222         
Q2 1,652,108           632,545             954,135                 420,873            510,540          175,680              19,057            12,332            86,059            4,463,329           
Q3 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Q4 -                      -                     -                        -                    -                  -                      -                  -                  -                  -                      
Annual 7,884,372           2,807,232          3,962,274              1,773,665         2,058,853       732,070              76,228            46,061            313,797          19,654,550         

rate change May 1, 2006
that includes 
$46.9M PILS per year
or $3.9M  average per month

2006
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 

 

UNDERTAKING NO. JT2.7: 1 

Reference(s):  2 

 3 

Advise whether meter multiplier problem at Ellesmere during 2002 to 2004 is a result of 4 

2004 year looking so much lower than the year before it and the year after. 5 

 6 

RESPONSE:   7 

The 2004 PILs revenue is lower than the 2003 or 2005 PILs revenue as a result of lower 8 

actual billing units in 2004, due primarily to weather factors.  The referenced Ellesmere 9 

meter multiplier issue is not related.   10 



Toronto Hydro-Electric System Limited 
EB-2012-0064 

Tab 7 
Schedule 2-8 

Filed:  2012 Nov 27 
Page 1 of 1 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 1 – ONTARIO ENERGY BOARD STAFF 

 
 
UNDERTAKING NO. JT2.8: 1 

Reference(s):  2 

 3 

To confirm the reasons behind the tax-back adjustment in 2002 related to obsolete 4 

inventory write-offs. 5 

 6 

RESPONSE:   7 

THESL has verified the circumstances of the adjustment made in 2002 in respect of 8 

inventory obsolescence.  As a result of an income tax audit in 2002, an addition to taxable 9 

income in the amount of $1,529,753 was made.  Subsection 10(1) of the Income Tax Act 10 

(Canada) (the “Act”) allows a taxpayer to write down inventory whose value at year end 11 

has declined below its cost.  Paragraph 12(1)(r) of the Act requires any allowance for 12 

inventory obsolescence to be included in a taxpayer’s taxable income.  The methodology 13 

used by THESL to determine the inventory obsolescence reserve was to review inventory 14 

line items and apply an estimated reserve percentage.  The determination of inventory 15 

obsolescence was not based on how quickly inventory turned over, but rather based on 16 

the decline in value due to changes in standards.  In 2002, the Ministry of Finance took 17 

the position that $1,529,753 represented a general reserve in respect of inventory 18 

obsolescence, and added it to taxable income.  Note, that the adjustment did not relate to 19 

2001 pre and post taxable periods but rather to an adjustment for a general reserve in 20 

respect of inventory obsolescence.  Given that the adjustment was in respect of a reserve 21 

and it was greater than materiality as calculated, it was included as a true-up item.   22 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

UNDERTAKING NO. JT2.9: 1 

Reference(s):  Tab 6E, Schedule 11-16 2 

 3 

To provide calculations of forecasted capital in-service, and not in-service for 2012 and 4 

2013 in VECC #16. 5 

 6 

RESPONSE:   7 

Below are the in-service and not in-service amounts for the 2012 and 2013 projects:   8 

 

2012 Forecast
Actual Q1 
2012 In‐
Service

Actual Q2 
2012 In‐
Service

Forecast Q3 
2012 In‐
Service

Forecast Q4 
2012 In‐
Service

2012 CWIP 
Additions (In‐

Service)

2012 CWIP 
Additions 
(Not In‐
Service)

Total  283.00             10.01               14.81               31.24               60.25               116.31             166.69            
Percentage In‐Service Additions 41%

2013 Budget
2013 CWIP 

Additions (In‐
Service)

2013 CWIP 
Additions 
(Not In‐
Service)

Total  579.09             283.76             295.33            
Percentage In‐Service Additions 49%

2012 Cost Estimates ($M)

2013 Cost Estimates ($M)
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

UNDERTAKING NO. JT2.11: 1 

Reference(s):  Updated IRR Tab 6C, Schedule 7-4, Page 2 2 

  Updated Evidence Tab 2, Addendum Pages 13/14, Tables 1 & 2 3 

  Updated/Corrected Tab 2, Appendix 3, Comparative Revenue 4 

Requirements Analysis 5 

  Updated IRR Tab 6E, Schedule 11-16, Parts a), b) 6 

 7 

Provide answer to EP TCQ 12:  8 

There are two proposed methodologies to estimate the Revenue Requirements related to 9 

the ICM, termed by THESL Standard and Alternative.  This TCQ confirms the 10 

differences and requests a second alternative based on forecast In Service Additions for 11 

2012 and 2013. 12 

a) Confirm the forecast CAPEX spend is still the current amount for 2012 and 2013. 13 

b) Reconcile the CAPEX amounts shown in the first reference with Tab 2 Addendum 14 

Pages 13/14 Tables 1&2. 15 

c) Assume that In-Service Additions (ISAs) by year are as shown in VECC-16 and 16 

recast the Table in reference #1 with amended additions (line 3) including approved 17 

actual 2011 and forecast carryover into 2014. 18 

d) Please provide a MS Word or PDF Version of the Notes to Tab 2 Appendix 3. 19 

e) Please provide a calculation of the 2011-2013 Revenue Requirements using the 20 

methodology in the third reference BUT using the latest forecast of CAPEX and ISAs 21 

provided in the references and responses to parts a)-c). 22 

f) Please provide chart(s) showing the CAPEX, ISAs, notional Rate Base (average) and 23 

Revenue Requirements from 2011-2013. 24 

g) Please provide the Rate Base and Revenue Requirement impact of a delay of $10 25 

million in scheduled ISAs for 2013. 26 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

 1 

RESPONSE:   2 

a) Please refer to JT2.10 part a). 3 

 4 

b) The difference shown in the first reference and Tab 2 Addendum pages 13 and 14 5 

Tables 1 and 2 are disposals (2012 - $0.2M and 2013 - $0.5M).  The first reference is 6 

presented as net capex, while the second reference is gross capex. 7 

 8 

c) Please see the table below: 9 

2011
Approved

2011
Actual

2012 (YTD)
Actual

2012
Forecast

2013
Forecast

CAPEX 378.8$          445.5$           152.5$           274.7$           579.1$           
GROSS FIXED ASSETS
Opening Balance 4,183.6$       4,179.7$       4,607.8$       4,607.8$       4,724.1$       
Additions 348.9$          439.1$           120.8$           116.3$           424.4$           
Disposals -$                   (11.1)$            (6.2)$              -$                    -$                    
Closing Balance 4,532.5$       4,607.8$       4,722.3$       4,724.1$       5,148.4$       

ACCUMULATED DEPRECIATION
Opening Balance (2,285.7)$     (2,283.9)$      (2,424.2)$      (2,424.2)$      (2,560.9)$      
Accumulated Depreciation (141.6)$         (148.6)$         (93.0)$            (136.7)$         (136.0)$         
Disposals -$                   8.3$               5.7$               -$                    -$                    
Closing Balance (2,427.4)$     (2,424.2)$      (2,511.5)$      (2,560.9)$      (2,696.9)$      

NET FIXED ASSETS OPENING BALANCE 1,897.8$       1,895.8$       2,183.5$       2,183.5$       2,163.2$       

NET FIXED ASSETS CLOSING BALANCE 2,105.1$       2,183.5$       2,210.9$       2,163.2$       2,451.5$       

Average NFA 2,001.4$       2,039.7$       2,197.2$       2,173.3$       2,307.3$       
Working Capital Allowance 296.7$          313.6$          n/a 326.2$          348.5$          
Rate Base 2,298.2$       2,353.2$       n/a 2,499.5$       2,655.8$        
 

 

d) Please see attached table in Appendix A to this Schedule.   10 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

e) Please see attached Appendix B to this Schedule, based on Appendix 3 of the 1 

Manager’s Summary, which calculates an approximate Revenue Requirement for the 2 

proposed 2012 and 2013 incremental ICM capital using Energy Probe’s requested use 3 

of in-service additions instead of capex amounts.  The 2011 Revenue Requirement is 4 

not relevant to these calculations.   5 

 6 

f) Please see the table below:     7 

 8 

2012 
($M)

2013
($M) Sources

CAPEX 283.0      579.1      JT2.10.a
Forecast ISA Capex 112.6      283.8      Tab 6E, Schedule 11-16
Notional Rate Base 2,394.0  2,530.0   JT2.10.c
Incremental Revenue Requirement 2.1          23.7        JT2.11.e  
 

A delay of $10 million of scheduled in-service additions in 2013 would reduce 9 

incremental rate base by $10 million, with an approximate reduction in 2013 revenue 10 

requirement of $1 million (based on the assumption that only in service additions get 11 

added to rate base, and an approximate 10% revenue requirement to rate base 12 

additions estimate).   13 
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Notes�to�Revised�Appendix�3�to�Managers�Summary

c) Constant figures for the Deadband amount and the respective Thresholds under each approach.  These 
will vary in 2013 and 2014 depending on then-current values of parameters involved in the Threshold 
calculation.
d) CAPEX being equally divided between 2012 and 2013.
e) Year end incremental ratebase resulting from both 2012 and 2013 CAPEX being recognized for rate 
setting purposes in subsequent years.

The derivation of the foregone revenue due to the exclusion of the Deadband CAPEX is marginally revised 
to reflect greater precision in the Deadband amount and straight line depreciation.

THESL has revised Appendix 3 to the Managers Summary to improve the clarity and accuracy of the analysis 
of the comparative revenue requirements produced by both the Standard Approach and the Alternate 
Approach, at various levels of approved capital expenditures above the respective Thresholds under each 
approach.  In summary, the revised analysis calculates the respective revenue requirements under each 
Approach to determine at what levels of capital expenditure the revenue requirements are equal, and what the 
differential revenue requirements are at arbitrarily lower and higher levels of capital expenditure.  The revised 
analysis shows that the requirements are equal when the combined capital expenditures for 2012 and 2013 are 
$228.2 million under the Standard Approach excluding Deadband capital, and $283.7 million including 
Deadband capital under the Alternate Approach.

At levels of Standard Approach CAPEX less than $228.2 million for 2012 and 2013 combined, the effect of 
the exclusion of Deadband CAPEX outweighs the effect of applying the half year rule to the 2012 and 2013 
CAPEX under the Alternate Approach, and the Standard Approach produces a lower revenue requirement.  
Conversely, at higher levels of CAPEX, the opposite result occurs, with the Standard Approach producing a 
higher revenue requirement.  At an arbitrarily selected level of $400 million of Standard Approach CAPEX 
for 2012 and 2013 combined, the Standard Approach revenue requirement is $8.1 million higher.  The 
CAPEX levels under each Approach are always different by the Deadband amount of $27.8 million per year.

The revenue requirements derived in the revised analysis are indicative and are based on certain assumptions 
which may differ from an exact calculation performed when all relevant information is available.  These 
assumptions include:

a) A depreciation rate of 3%.
b) A capital-related revenue requirement attraction percentage of 10%.
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REVENUE REQUIREMENT CALCULATED USING STANDARD APPROACH 2012 2013 2014 Total Notes

2012 In‐Service Additions
Opening Incremental Ratebase 0.0 20.9 20.3

Above‐Threshold In‐Service Additions in 2012 21.6 2012 non‐ICM capex (149.3M) plus 2012 ICM ISA (45.2M) less Threshold value (172.9M)

Depreciation @ 3% 0.6 0.6 0.6
Closing Incremental Ratebase 20.9 20.3 19.6
Average Incremental Ratebase 21.2 20.6 19.9

Revenue Requirement on Average Incremental Ratebase @ 10% ‐ 2012 ISA 2.124 2.059 1.994 6.177

2013 In‐Service Additions
Opening Incremental Ratebase 0.0 213.4

Above‐Threshold In‐Service Additions in 2013 220.0 239.5
For 2013, 2013 non‐ICM capex (144.5M) plus 2013 ICM ISA (194.6M) plus 2012 ICM amounts 
in‐service in 2013 (53.9M) less Threshold (172.9M)
For 2014, 2013 ICM amounts in service in 2014 (239.5M)

Depreciation @ 3% 6.6 13.6
Closing Incremental Ratebase 213.4 439.3

Average Incremental Ratebase 216.7 326.3 Average ratebase in 2014 reflects half year treatment of 2013 ICM amounts in service in 2014

Revenue Requirement on Average Incremental Ratebase @ 10% ‐ 2013 ISA 21.671 32.634 54.306

TOTAL REVENUE REQUIREMENT CALCULATED USING STANDARD APPROACH 60.482

REVENUE REQUIREMENT CALCULATED USING ALTERNATE APPROACH
Deadband CAPEX 27.763

2012 In‐Service Additions
Opening Incremental Ratebase 0.000 48.582 47.103
Above‐Threshold In‐Service Additions in 2012 49.322
Average Above‐Threshold In‐Service Additions in 2012 24.661
Depreciation @ 3% 0.740 1.480 1.480
Closing Incremental Ratebase 48.582 47.103 45.623
Average Incremental Ratebase 24.291 47.842 46.363

Revenue Requirement on Average Incremental Ratebase @ 10% ‐ 2012 ISA 2.429 4.784 4.636 11.850

2013 CAPEX
Opening Incremental Ratebase 0.000 244.059
Above‐Threshold In‐Service Additions in 2013 247.775 239.452
Average Above‐Threshold In‐Service Additions in 2013 123.888 241.755
Depreciation @ 3% 3.717 14.6
Closing Incremental Ratebase 244.059 468.9
Average Incremental Ratebase 122.029 356.497

Revenue Requirement on Average Incremental Ratebase @ 10% ‐ 2013 ISA 12.203 35.650 47.853

TOTAL REVENUE REQUIREMENT CALCULATED USING ALTERNATE APPROACH 59.702

ICM Revenue Requirement Estimate
(based on methodology from Managers Summary Appendix 3)

Energy Probe In‐Service Additions Scenario
($ millions)
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UNDERTAKING NO. JT2.12: 1 

Reference(s):  Managers Summary Updated and Corrected Tab 2, Page 13, 2 

Table 1 3 

  Updated Tab 4, Schedules E1.1-1.4 and E2.1-2.4 4 

  Updated IRR Tab 6L, Schedule 7-56 and Appendix A 5 

  Updated IRR Tab 6H, Schedule 11-115, Appendices A-D 6 

  For part d) – EP TCQ 12 7 

 8 

Provide answer to EP TCQ 13: 9 

a) For 2012 and 2013 Confirm and summarize in tabular form the following:  10 

i) The ICM threshold  11 

ii) The actual YTD and Forecast 2012 CAPEX and ISA amounts. 12 

iii) The 2013 forecast CAPEX and ISA amounts 13 

iv) The Revenue Requirement increment associated with the IRM Formula 14 

b) Starting with the estimated Revenue Requirements for the Standard and Alternative 15 

methods per the first Reference Table 1, please provide details of the derivation of the 16 

2012 and 2013 rate adders for each class.  Reconcile to the Tab 3 Rate Schedules. 17 

c) Please provide a Summary Table that shows by class the amounts collected by the 18 

ICM Rate Adders for 2012-2013: 19 

i) Using the Standard Approach 20 

ii) Using the Alternative Approach 21 

d) Please provide a version using CAPEX and ISAs provided in response to Energy 22 

Probe TCQ # 12. 23 
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RESPONSE:   1 

a) Please see table below:   2 

 
2012 
($M)

2013
($M) Sources

ICM Threshold 172.989 172.989 Tab 4, E1.2 and E2.1, page 10
2012 YTD (Aug) Capex 149.3 n/a Tab 2, Addendum, Table 1, page 13
Forecast Capex 274.7 579.1 Tab 4, Schedule A, Appendix 1, page 1, updated
2012 YTD ISA Capex (as at Q2 2012) 24.82 n/a
Forecast ISA Capex 112.62 283.76 Tab 6E, Schedule 11‐16
Rev Req increment associated with IRM forumla 3.5 3.6
Notes:
1. ICM Threshold for 2012 and 2013 based on current ICM threshold parameters
2. Rev Req increment associated with IRM forumla based on 2011 Board approved Rev Req X 0.68% for 2012, and 
further 0.68% for 2013

 

 

b) The derivation of the 2012 and 2013 Rate Adders based on the Standard Model and 3 

Alternative models are provided in the following exhibits: 4 

• 2012 Rate Adders – Standard Method:  Tab 4, Schedule E1.1, page 13, Schedule 5 

E1.3, and Schedule E1.4 6 

• 2013 Rate Adders – Standard Method:  Tab 4, Schedule E2.1, page 13, and 7 

Schedule E2.3 8 

• 2012 Rate Adders – Alternative Method:  Tab 6H, Schedule 11-115, Appendix A, 9 

Tab F1.1, and Appendix C (Excel versions) 10 

• 2013 Rate Adders – Alternative Method:  Tab 6H, Schedule 11-115, Appendix D, 11 

Tab F1.1, and Appendix F (Excel versions) 12 

 13 

To maintain the consistency with Table 1 in the pre-filed evidence, the 2012 rate 14 

adders shown in the updated Table 1 do not reflect THESL’s updated proposal to 15 
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collect the incremental revenue requirement associated with the 2012 ICM spending 1 

over the two-year period May 2013-Apr 2015. 2 

 3 

The rate adders derived based on the Standard Method and reflecting THESL’s 4 

updated proposal related to 2012 ICM rate adders in the above referenced schedules 5 

are the rates shown in exhibit Tab 3, Schedule B2 (updated October 31, 2012) Tariff 6 

of Rates and Charges. 7 

 8 

c) and d)  9 

Please see table below.  For derivation of the Revenue Requirement using Energy 10 

Probe’s in-service capital methodology, see response to JT2.11(e).   11 

 

Standard 
Approach 
($M)

Alternative 
Approach 
($M)

EP 
Alternative 
Approach 
($M)

Residential 42.6 37.1 23.4

Competitive Sector Multi‐Unit Residential 1.6 1.4 0.9

GS<50 kW 14.0 12.2 7.7

GS 50‐999 kW 32.6 28.3 17.9

GS 1000‐4999 kW 10.7 9.3 5.9

LU 5.3 4.6 2.9

Streetlighting 2.5 2.1 1.4

Unmetered Scattered Load 0.8 0.7 0.4

Total 110.0 95.6 60.5

Assumptions

1. Revenue  ca lculated based on 2011 Board Approved Bi l l ing Units

Amounts  to be  col lected by ICM rate  adders  
(implemented for 24 months , effective  May 1, 2013)
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UNDERTAKING NO. JT2.13: 1 

Reference(s):  Updated Tab 4 Schedules E1.1-1.4 and E2.1-2.4 2 

  IRR Tab 6G, Schedule 7-53  3 

 4 

Provide answer to EP TCQ 14: 5 

a) Using the estimated annual and total amounts to be collected from each class due to 6 

the ICM rate adders under each approach (Standard, Alternative 1 (THESL) and 7 

Alternative 2 (ISA per Energy Probe), please estimate for each method, the “true up” 8 

related to Account 1508, that will required for each class at the time of the next COS 9 

proceeding.   10 

b) Please provide notes on all assumptions (especially about 2014) and supporting 11 

calculations.  Reconcile the notional Rate Base amounts to those shown in the 12 

response to Updated Tab 6C, Schedule 7-4 (Energy Probe 4).   13 

 14 

RESPONSE:   15 

(a) and (b)   16 

 17 

The true-up that will be required at the time of the next COS proceeding will be 18 

dependent on the amount collected through the approved rate adders, and the revenue 19 

requirements calculated based on actual capital spending over the ICM period, which are 20 

necessarily unknown at this time.  However, based on THESL’s response to JT2.12c and 21 

d, if THESL were to assume that the true-up mechanism were to calculate the revenue 22 

requirements based on in-service capital as per Energy Probe, that actual capital spend 23 

and energization matched that proposed by THESL and that rate adders were determined 24 

using the OEB’s standard methodology, the true-up amount would be approximately the 25 

difference between $110M and $60.5M, or $49.5M.  With the same assumptions but 26 
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assuming rate adders were determined using THESL’s alternative approach, the 1 

approximate true-up amount would be the difference between $95.6M and $60.5M, or 2 

$35.1M. 3 

 4 

It is THESL’s desire that amounts – positive or negative – for true-up are minimized at 5 

the time of rebasing, which is one of the reasons THESL has proposed the Alternate 6 

method of deriving the proposed rate adders. 7 

 8 

As stated in the Addendum to the Managers summary (page 5), THESL is committed to 9 

implementing the true-up mechanism the OEB approves in an efficient and cooperative 10 

manner, and is receptive to working with OEB staff and intervenors to develop a detailed 11 

proposal in this regard. 12 
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UNDERTAKING NO. JT2.14: 1 

Reference(s):    2 

Provide “as filed” capital numbers for 2006-2011, in format of CCC #9 (with exception 3 

of year(s) in which as no request was filed). 4 

 5 

RESPONSE:   6 

THESL is not able to present the capital expenditures for 2006 and 2007 in the requested 7 

format because it did not track capital costs in the same manner as that presented in 8 

CCC#9.  The 2008 to 2011 “as filed” capital numbers are presented in the below table.   9 
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2008 File d 2009 File d 2010 File d 2011 File d

OPERAT IONAL INVEST MENT S

Grid  Sys te m Inve stme nts

    Underground System 75.9 81.8 106.6 112.4

    Overhead System 17.3 18.9 22.0 46.8

    Network System 4.5 6.2 5.7 15.1

    Stations 17.4 17.1 22.7 22.5

T o ta l Grid  Sys te m Inve stme nts 115.2 124.0 157.0 196.8

    Reactive Work 15.6 15.5 22.5 22.2

    Customer Connections 36.4 37.4 32.5 41.8

    Customer Capital Contribution (19.6)                  (19.6)                  (24.4)                  (16.7)                      

    Externally Initiated Plant Relocations 27.8 12.2

    Capital Contributions to HONI 15.0

    Engineering Capital 26.4 27.1 31.2 39.4

    AFUDC 3.3 3.9 4.4 6.6

    Other 5.9 8.8 2.8 2.7

T o ta l D is trib utio n Pla nt Ca p ita l 183.0 197.1 253.8 320.0

CORPORAT E OPERAT IONAL INVEST MENT S

    Fleet &Equipment Services 8.8 8.2 11.4 13.3

    Facilities 25.3 17.8 12.6 13.2

    Other 0.4 0.1 4.4 2.7

T o ta l Co rp o ra te  Op e ra tio na l Inve stme nts 34.5 26.1 28.4 29.2

CUST OMER SERVICES

    Wholesale Metering 13.0 16.5 10.9 4.9

    Smart Metering 36.2 34.6 2.4 12.6

    Suite Metering 2.6

    Other 0.6 0.5

T o ta l CUST OMER SERVICES 49.2 51.1 13.9 20.6

T o ta l INFORMAT ION T ECHNOLOGY 27.7 27.2 33.3 32.8

T o ta l OPERAT IONAL INVEST MENT S 294.4 301.5 329.4 402.6

CRIT ICAL ISSUES

    Standardization - - 32.7 4.7

    Downtown Contingency - - 31.3 5.4

    FESI / WPF - - 5.5 10.9

    Smart Grid Operations 3.0 1.3

    Stations System Enhancements - - 15.2 33.1

    Secondary Upgrade - - 6.5 10.0

    Energy Storage 30.0

T o ta l CRIT ICAL ISSUES -                   -                   94.2 95.4

T OT AL CAPIT AL 294.4 301.5 423.6 498.0  
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UNDERTAKING NO. JT2.15: 1 

Reference(s):  Tab 6C, Schedule 7-10 (EP #10) 2 

  Tab 6C, Schedule 7-6 (EP #6) 3 

  Tab 6L, Schedule 6-29 (CCC #29) 4 

 5 

Provide a schedule that sets out the determination of THESL's actual 2011 ROE on a 6 

deemed basis using the prescribed approach in Appendix 5 of the Board's April 2012 7 

RRR filing requirements.   8 
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RESPONSE:   1 

Regulated net income, as per OEB Trial Balance 94,970,945$         A
Adjustment to interest expense - for deemed debt (4,002,026) B ↓
Adjusted regulated net income 90,968,919$         C

Rate Base:
Cost of Power 1,834,492,283$    
Operating Expenses 232,663,227$       
Total 2,067,155,510$    
Working Capital Allowance % 15%
Total Working Capital Allowance 310,073,327$       
Fixed Assets

Opening Balance 1,895,769,874$ 
Closing Balance 2,183,546,093$ 
Average 2,039,657,984$ 2,039,657,984$    

Total Rate Base - 2011 2,349,731,310$    D

Regulated Deemed Equity (40%) 939,892,524$       E
Regulated Deemed Debt (60%) 1,409,838,786$    F

Regulated Rate of Return on Deemed Equity 9.679% G = C/E

ROE% from most recent Cost of Service application 2011 EDR 9.58%

Difference - maximum deadband 3% 0.10%

Interest adjustment on deemed debt:

Regulated Deemed Debt - as above 1,409,838,786$ 
Weighted Average Interest Rate 5.61%

79,029,521$      
Interest expense as per the OEB trial balance 73,451,785

5,577,736$        
Utility Tax rate 28.25%
Tax effect on interest expense (1,575,710)

4,002,026$        B ↑

THESL - Calculation of ROE on a Deemed Basis

 



Toronto Hydro-Electric System Limited 
EB-2012-0064 

Tab 7 
Schedule 2-16 

Filed:  2012 Nov 27 
Page 1 of 4 

 
 

TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 11 – VULNERABLE ENERGY CONSUMERS 

COALITION 
 
 

 

UNDERTAKING NO. JT2.16: 1 

Reference(s):  Tab 6C, Schedule 7-10 (EP #10) 2 

  Tab 6C, Schedule 7-6 (EP #6) 3 

  Tab 6L, Schedule 6-29 (CCC #29) 4 

 5 

a) Make best efforts to calculate 2012 and 2013 forecast ROE using the prescribed 6 

approach in Appendix 5 of the Board's April 2012 RRR filing requirements, 7 

providing a clear description of assumptions made in respect of inputs. 8 

b) To advise assumptions used to come up with the 8.77 percent in terms of revenues, 9 

net income, equity debt, rate base, et cetera. 10 

 11 

RESPONSE:   12 

a) The calculation of the 2012 and 2013 forecast ROE using the prescribed approach in 13 

Appendix 5 of the Board’s April 2012 RRR filing requirements is shown below:   14 
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Regulated net income 91,415,073$         A
Adjustment to interest expense - for deemed debt (4,412,845) B ↓
Adjusted regulated net income 87,002,227$         C

Rate Base:
Total Working Capital Allowance (as per EP04) 326,200,000$       
Fixed Assets

Opening Balance 2,183,546,093$ 
Closing Balance 2,310,696,093$ 
Average 2,247,121,093$ 2,247,121,093$    

Total Rate Base - 2012 (as per EP04) 2,573,321,093$    D

Regulated Deemed Equity (40%) 1,029,328,437$    E
Regulated Deemed Debt (60%) 1,543,992,656$    F

Regulated Rate of Return on Deemed Equity 8.452% G = C/E

ROE% from most recent Cost of Service application 2011 EDR 9.580%

Difference - maximum deadband 3% -1.128%

Interest adjustment on deemed debt:

Regulated Deemed Debt - as above 1,543,992,656$ 
Weighted Average Interest Rate 5.16%

79,628,052$      
Interest expense 73,624,181

6,003,871$        
Utility Tax rate 26.50%
Tax effect on interest expense (1,591,026)

4,412,845$        B ↑

THESL - Proforma calculation of ROE on a Deemed Basis (2012)
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Regulated net income 113,834,877$       A
Adjustment to interest expense - for deemed debt (8,493,333) B ↓
Adjusted regulated net income 105,341,543$       C

Rate Base:
Total Working Capital Allowance (as per EP04) 348,500,000$       
Fixed Assets

Opening Balance 2,310,696,093$ 
Closing Balance 2,732,756,093$ 
Average 2,521,726,093$ 2,521,726,093$    

Total Rate Base - 2013 (as per EP04) 2,870,226,093$    D

Regulated Deemed Equity (40%) 1,148,090,437$    E
Regulated Deemed Debt (60%) 1,722,135,656$    F

Regulated Rate of Return on Deemed Equity 9.175% G = C/E

ROE% from most recent Cost of Service application 2011 EDR 9.580%

Difference - maximum deadband 3% -0.405%

Interest adjustment on deemed debt:

Regulated Deemed Debt - as above 1,722,135,656$ 
Weighted Average Interest Rate 4.86%

83,658,588$      
Interest expense 72,103,033

11,555,555$      
Utility Tax rate 26.50%
Tax effect on interest expense (3,062,222)

8,493,333$        B ↑

THESL - Proforma calculation of ROE on a Deemed Basis (2013)
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b) The ROE calculated at 8.77% was based on a USGAAP financial statement basis and 1 

determined using the forecasted net income of consolidated THESL for 2012 of 2 

$91.7M as the numerator.  The average of the closing shareholder’s equity in the 3 

Audited 2011 THESL financial statements of $986.0M and the forecasted 2012 4 

closing shareholder’s equity of $1,106.1M was used as the denominator.  5 

 6 

To arrive at the consolidated THESL $91.6M forecasted net income for 2012, 7 

$2,923.3M revenue, $2,348.4M cost of power, $239.1M operating expenses, 8 

$139.4M depreciation, $74.8M net interest expense, $3.6M income tax and $26.4M 9 

other expenses were assumed.  10 

 11 

As the ROE was calculated on a financial statement basis, no consideration was given 12 

as to rate base values.  However, property, plant and equipment and intangible assets 13 

of $2,447.3M, and $2,643.6M were used in 2011 and 2012 respectively, which was 14 

included in the calculation of shareholder’s equity.   15 
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UNDERTAKING NO. JT2.17: 1 

Reference(s):  Tab 6C, Schedule 11-8 (VECC #8) and  2 

  Schedule 11-9 (VECC #9) 6 3 

 4 

a) Advise how actual capital spending for 2011 that was energized and in-service as of 5 

the end of 2011 compares with the approved capital for in-service for 2011, based on 6 

THESL’s last rate decision from the OEB. 7 

 8 

b) Advise what the approved 2011 depreciation would have been associated with the 9 

above I/S additions, based on the half-year rule? 10 

 11 

RESPONSE:   12 

a) The in-service capital for 2011 spend is not explicitly approved.  Based on the 13 

original 2011 filing (EB-2010-0142), 46% of 2011 spending was estimated to be in-14 

service by the end of 2011.  Therefore, it is estimated that $172.7M of the approved 15 

2011 capital spending would be in-service at the end of 2011.  Actual spending for 16 

2011 that was energized and in-service as of the end of 2011 was $270.0M. 17 

 18 

b) The estimated 2011 depreciation associated with the approved in-service additions is 19 

$3.0M.   20 
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UNDERTAKING NO. JT2.19: 1 

Reference(s):  Tab 6F, 2-6 2 

 3 

Provide breakdown for 2012 and 2013 amounts of the $366.74M total amount from 4 

THESL’s response to part h of AMPCO #6. 5 

 6 

RESPONSE:   7 

The $366.74M dollar value provided in the initial response was THESL’s 2012 to 2014 8 

capital spending that does not pertain to work including replacement. 9 

 10 

The capital spending over 2012 to 2013 (as updated on October 31) that does not pertain 11 

to work including replacement is $298.55M, of which $87.24M is in 2012 and $211.31M 12 

is in 2013. 13 
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UNDERTAKING NO. JT2.20: 1 

Reference(s):   2 

 3 

On best efforts basis, provide the revenue requirement impact of using the full year for 4 

CCA. 5 

 6 

RESPONSE:   7 

Applying a full year of CCA in the calculation of 2011 Board-Approved revenue 8 

requirement would reduce the PILs requirement to $0.  As the 2011 Board-Approved 9 

PILs amount was $11.8M, the impact on Revenue Requirement would be a reduction of 10 

$11.8M.  THESL notes that the calculation of CCA in an EDR application ignoring the 11 

half year rule is inconsistent with the guidance provided in Chapter 7 of the Electricity 12 

Distribution Rate Handbook.   13 
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UNDERTAKING NO. JT2.21: 1 

Reference(s):   2 

 3 

Provide a detailed calculation of the impact of inclusion of CWIP in the ICM for each of 4 

the test years or 2012, 2013. Alternatively, identify prior EP undertakings in which the 5 

same information is provided. 6 

 7 

RESPONSE:   8 

Please refer to the response to TC Undertaking JT2.12 part c) and d) provided at Tab 7, 9 

Schedule 2-12.   10 
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UNDERTAKING NO. JT2.22: 1 

Reference(s):  EP 57 2 

 3 

At the reference, provide a net income and ROE calculation for each column, including 4 

all details in those calculations. 5 

 6 

RESPONSE:   7 

Please see attached Appendix A.   8 



Toronto Hydro‐Electric System Limited
EB‐2012‐0064

Tab 7
Schedule  2.22

Appendix A
Filed:  2012 Nov 27

Page 1 of 1

($M)
2011 Board 
Approved 2011 Actual 2012 2013 Assumptions for 2012‐13

Base Revenue Requirement 522.0 532.5 535.7 579.1
Revenue Offsets 26.0 24.3 26.2 26.4 Applies PCI to 2011 Board Approved Revenue Offsets

Service Revenue Requirement 548.1 556.7 561.9 605.5
OM&A Expenses 238.0 235.8 239.6 241.3 Applies PCI to 2011 Board Approved OM&A
Depreciation Expense 138.8 146.4 142.9 156.3 Applies PCI to 2011 Board Approved Depreciation, plus depreciation related to ICM amounts
Income Tax Expense 11.8 9.0 12.0 12.2 Applies PCI to 2011 Board Approved Income Tax expense, plus income tax expense related to ICM amounts

Cost of Capital 159.4 165.5 167.4 195.8 Applies PCI to 2011 Board Approved Return on Ratebase, plus return on Ratebase related to ICM amounts

Capital Expenditures 378.8 445.5 274.7 579.1 Total Capex as filed. See updated Tab 4, Schedule A, Appendix 1 for summary.

Net Income 88.1 93.8 92.4 108.1 Applies PCI to 2011 Board Approved Net Income, plus return on equity related to ICM amounts
Return on Equity 9.58% 9.975% 9.58% 9.58% Same as 2011 Board Approved, as per ICM requirements

Notes:
‐ assumes PCI of 0.68% each year
‐ ICM incremental Depreciation, PILS and Return on Rate Base from updated Tab 4, Schedules E1.1, and E2.1, page 12
‐ 2011 Actual ROE and Net Income as per JT2.15
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UNDERTAKING NO. JT2.23: 1 

Reference(s):  Tab 4, Schedule C1, Table1 2 

 3 

To provide breakdown of items in Table 1 into material and labour (or provide missing 4 

materials component to AMPCO #6). 5 

 6 

RESPONSE:   7 

The requested breakdown is provided below:   8 

 

Project Name Labour
Catalogued 
Materials

Equipment & 
Direct 

Purchases
Contributions Total

Engineering Capital 9.50               ‐                 ‐                  ‐                  9.50             
Worst Performing Feeders 1.12               1.67               2.10                ‐                  4.90             
Customer Connections (net of Customer Contributions 11.79             9.89               20.40              (17.10)             24.98           
Reactive Capital 9.53               13.39             2.49                ‐                  25.40           
Continuing Projects and Emerging Issues Portfolio 13.68             10.62             31.43              ‐                  55.73           
Total 45.62             35.58             56.42              (17.10)             120.51         

Project Name Labour
Catalogued 
Materials

Equipment & 
Direct 

Purchases
Contributions Total

Engineering Capital 9.50               ‐                 ‐                  ‐                  9.50             
Worst Performing Feeders 1.25               1.86               2.34                ‐                  5.44             
Customer Connections (net of Customer Contributions 13.80             11.58             23.87              (11.86)             37.39           
Reactive Capital 10.99             15.44             2.87                ‐                  29.30           
Continuing Projects and Emerging Issues Portfolio 9.82               7.63               22.56              ‐                  40.00           
Total 45.35             36.50             51.64              (11.86)             121.63         

2013 ($M)

2012 ($M)
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

UNDERTAKING NO. JT2.24 (originally taken under advisement):   1 

Reference(s):  Tab 6F, Schedule 1-12 2 

 3 

To confirm what communications THESL’s contractors make with customers as a job 4 

starts. 5 

 6 

RESPONSE:   7 

THESL provides communication to customers throughout the lifecycle (design, 8 

construction, and restoration) of all projects.  This would include rear-lot conversion, 9 

overhead, underground, and handwell projects.  Customers in a rear-lot conversion 10 

project area could receive up to nine different pieces of communications via direct mail 11 

which would include the samples provided in Appendix A.  Other forms of 12 

communications may include updates on the PowerUp Toronto microsite, telephone 13 

and/or email correspondence, face-to-face meetings, news releases through the corporate 14 

communications team, and advertisements.  THESL also provides frequent updates to 15 

City Councillors whose wards may be impacted by a project.  These would include email, 16 

letter, phone call updates, as well as face-to-face meetings.  If appropriate, THESL may 17 

also host a community meeting that provides an overview of the project as well as an 18 

opportunity for further customer engagement. 19 

 20 

If a project is designed and constructed by a THESL contractor, the contractor is 21 

responsible for distribution of the “Day Before Notice” during civil construction, for 22 

notifying customers of outages by distributing the “Outage Notification” during electrical 23 

construction, and for distribution of the “Sod Pamphlet” during restoration.  Samples of 24 

each are provided in Appendices B, C, and D, respectively. 25 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 7 – ENERGY PROBE RESEARCH FOUNDATION 

 
 

 

When THESL stopped work in January 2012, three waves of communication were sent 1 

out via direct mail to affected customers.  The first wave was sent to approximately 2 

20,000 customers in April to advise that the capital job in their neighbourhood was on 3 

hold, and comprised a “PowerUP Update Letter” as shown in Appendix E.  Between 4 

April and July, some of the jobs were resumed, affecting 5,000 customers who in the 5 

second wave received a “Project Start-Up Letter” as shown in Appendix F.  A third wave 6 

of letters, similar to the “PowerUP Update Letter”, was issued in July to the remaining 7 

15,000 customers informing them that their job was still on hold. 8 



�������	
�������
������
�
�

�

�	������
�������	��
���		���

���������


������������	
 ���
���������

������
�����	��� �
�� 


�����
�
��!�


�

�"�#$%&���$"
'$(��)#%

$�
�
���
�	�*�
�
���
+���
������� 




����� 
+�
��	����
,� 	�
���

��	��	


����
���	� �
��
���
�	�*�
�
��

���

������	�
�����
����


����	��
��!�	������
��
���
����

-��.
.�
.���
+�
���	�
��
���


!���	��

�������	�
����

�����
����������������������

�������	��������������������������
�

��������������
�����������������	������������
����������������
���
�������������������� �

�

('���)��/
�����#

#�0��	� 
��
�+����
��	����
����
�!��	


 �����
���	��� 
�� 
*���
�	��	
��
��	���

�����
�����




����� 
+�
��	����
,� 	�
���
���� �
'���


'	��� ��
�������	�
.���

�	�*�
�1���
�!�

��!�	������

 ��������
���
����
�
��
����	


�	���	��2

(���
��
���

������	�

	�
������
3�� 	�
!�	����	�4
�

�������	�
����

�����
���������������������
������������������������������

�
��������������!����������������"��#	���������

�!������������������������������ �

����
5�"�#)�
"$��6��)��$"
�����#
�(�!���


����	��




���
+�
����
����
����
��
���
���
�����

�����	�
�	
�!��	
��	���
	�
���� 




����� 
+�
��	����
,� 	�
���

��	��	


'	��� ��

������	�
.���
�	�*�
�1
���
�!�

��!�	�������
�� �
�����

���
 �	�����
�!
���
�	�*�
��

��	����
�!!�
�� �
.�	 �
�� 



����
�
��!�	������
!�	
!�	���	

 �����2


���
��
�� �
���
�!�

���	� �
����

��

���	�
��	


�

�������	�
����

�����
���������������������
��������!��������������
����

�������	��������������������������
�

�������������������!������
������������������$�
�
���������!����������!����
�!��������������

������������� �
�

�
�

�$"(�#&���$"
'$(��)#%




(���
���
�
.��-
�	��	
��
���

����	�
����





����� 
+�
��	����
,� 	�
���

��	��	


'	��� ��

������	�
.���
��

���	���.
�!
���

����



����	�
����2

) �����

������	�

����

	�.�
.���
	���	�
!�	
���

���
�	�
��
��	����
�!
���
�	�*�
�

��
�
���

����
.�	-
��

�������2�

�������	�
����

�����
����������������������

�������	��������������������������
�

��������������
�����������������	������������
����������������
���
�������������������� �

�

%)/
7�6$#�
"$����




(�� 
���
��
���
 ��
+�!�	�
�	
 ��
�!


����	�
����
���	�




����� 
+�
����	�
��	
���
�	�.�


���	� �
��
���

������	
��
���


���	�
��	
����
.���
+�
.�	-���

��
����	
�����+��	��� 
�� 

�	��� ��

����
�
��!�	������


����	�
��	
����
8
�����	��� 

��
�� ��
'�.�	
&�
����


����	�
��	
�	�.
�����
�
��!�

����	�
��	
$!!�
�
�����
�
��!�





�

$&�)5�
"$��6��)��$"




����� 
9:
;
<9
�	
�	��	
��
������




$�����
)
;
����� 
+�
����	�
��	
���

	�.�




$�����
7
;
����� 
+�
��	����
,� 	�
���


��	��	




) �����

������	�
�!
��.�	

�������
���
�!�

��
���
�	�*�
�

.�����
����	
�����+��	��� 2�

%	�����&�'�(�������%!�����
�����������
����"�
�����
����

������������������������
�

%	�����)�'�
������%!�����
��������������
����"�
�����
����

���������������������������
*�����������������������������������������

�����������%	�����&�

��������

�$�'����$"�#�(�$#)��$"
�����#




(�� 
���
�!��	
���
�	�*�
�
���
+���

 ���� 
3������� 4




����� 
+�
��	����
,� 	�
���
���	��	


����-�

������	�
!�	
����	


������� 
������
�
�� 
����

����
������
!�	
.���
�������

����
.���
	����
�
��
	����	�����




�

�������	�
����

�����
���������������������
��������!��������������
����

�������	��������������������������
��������!���������������������

�
������������������������
�+��	�����������
����
��!�
������������������������������

����������� �

�

($%
')�',���




��!�
��
�	���	��
.���
���
	����	�����
���

+���

������� 




����� 
+�

���	�
��	
���

	�.



(� �%	���.��
'���
�	 
����	�

�	��� ��

������	�
.���
����
��


�	���
!�	
����	
��.
 	���.��


�� ��	
�� 2


�������	�
����

�����
���������������������
��������!��������������
����

�������	��������������������������
��������!���������������������



"$��=

'�)"
�$
�"��&%�
)
(')��
6$#

�$"�#)��$#
(�)�'
$#
(�����#


�

Toronto Hydro-Electric System Limited
EB-2012-0064
Tab 7, Schedule 2-24, Appendix A
Filed: 2012 Nov 27 (1 page)

acrespo
Typewritten Text
Toronto Hydro-Electric System Limited
EB-2012-0064
Tab 7, Schedule 2-24, Attachment A
Filed:  2012 Nov 27 (1 page)



 
 
 
 
Month, Day, Year  
 
 
Dear Valued Customer: 
 
IMPORTANT NOTICE: Hydro Construction in your Area  
 
 
This notification is to inform you that our organization, Contractor Name on behalf of Toronto 
Hydro-Electric System Limited (Toronto Hydro) is in the process of upgrading the electrical system on 
your street to improve the level of reliable service to you and your neighbours on Insert road here.  
 
Our construction personnel will be in front of your home within the next few days to upgrade the system in 
front of or adjacent to your property. Entry into your home is not required.  Prior to working in front of your 
home we may have taken photos or video of the public road allowance.. If you have any questions or 
concerns, please call the construction representative as indicated below. Alternatively, you can contact 
our main office at Office phone number.   
 
Contractor Representative: ____________________ 
 
Cell Number: ________________________________ 
 
Once construction begins, we will take extra care and precaution to minimize inconveniences.  The 

portion of the driveway and other areas affected by our work will be replaced to pre-construction 

conditions.  Upon project completion, repair work will be competed as season, weather and schedule 

permits. Toronto Hydro inspector, SNC Lavalin will be on site on a regular basis.  

 

We kindly ask that you notify us of any buried private service lines such as irrigation systems and natural 

gas lines for barbeques. To learn more about this investment in your neighbourhood visit 

www.poweruptoronto.ca. For all other inquiries, please call Toronto Hydro at 416-542-3366 or email 

capitalprojects@torontohydro.com .   

 

 

Sincerely, 

 

 

 

 

Contractor Details  
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NOTICE TO CUSTOMERS: PLANNED POWER OUTAGE 
 
Toronto Hydro-Electric System Limited (Toronto Hydro) is in the process of replacing 
the electrical system on your street to help improve the level of reliable service to you 
and your neighbours.  
 
Location: Ridge Hill Drive 
 
Project Name: Forest Hill Phase 4 Electrical Conversion 
 
Date: Saturday November 24, 2012 
 
Alternate/ Rain Date: Sunday, November 24, 2012 
 
Time: Between 9am – 1pm 
 
Duration of Interruption: 3 – 4 Hours 
 
Reason for Power Interruption: Transferring from the old power supply to the new 
upgraded power supply  
  
Contact: Joe Smith, Customer Operations Representative, 
Contact Phone: 416-542-3366 
       
Other Notes: For the purpose of installing, removing, maintaining, operating or 
changing transformers and associated equipment, please provide unimpeded and safe 
access to Toronto Hydro at all times by exercising caution around construction areas. If 
you have electric garage door openers, and require your vehicle during this period, 
please arrange to have it removed prior to the outage.  
 
Other unforeseen circumstances may also change the above interruption plans. If this 
occurs, Toronto Hydro will endeavor to provide reasonable notice. Should power not be 
restored after the above noted time period, please call 416-542-8000. 
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DO
�� Water sod daily for the first week and 

then on alternate days after 7-10 days

� Water sod on a regular basis with enough 
water to keep the lawn from drying out 

� Balance is key, not too much and not 
too little 

� Cut the lawn once grass has reached 
3-4 inches (8-10 cm) 

� Ensure mower is sharp for a nice clean cut

� Be careful when using gas powered mowers 
to prevent pulling turf off the ground

DO NOT
� Walk on the lawn for the first several weeks 

� Water the lawn in the middle of a hot, 
sunny day (to prevent it from burning or 
drying out)

� Water the lawn at night (due to enhanced 
fungus growth) 

� Cut off more than half the height of the 
grass blades, ideal height is 1.5-2.5 inches 
(4-6 cm)

� Let grass grow too long 

Tips on 
caring for your

NEW SOD
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Before starting any work in the yard, or
around your house, call us for the location 
of underground power lines, especially 
if you're planning to use auguring or 
trenching equipment. 

Our service locators will confirm and mark
Toronto Hydro-Electric System owned 
underground electrical cables.

CONTACT INFORMATION
All Toronto Hydro-Electric System Limited
customers living in the former Toronto 
(downtown), East York, North York (East of
Yonge Street), Scarborough, Etobicoke and
York districts please call Ontario One Call at
1.800.400.2255 or on1call.com

Customers living in the former North York
area West of Yonge Street can call Toronto
Hydro at 416.542.3344.

To contact the Forestry Department call
416.542.7800.

The star design is a trade-mark of Toronto Hydro Corporation used under licence. 
‘Toronto Hydro’ means Toronto Hydro-Electric System Limited.                03-2012 

Call Before You

DIG . . .



 

 

 

 

 

 

 

 

Toronto Hydro-Electric System Limited Telephone: (416) 542-3100 

14 Carlton Street   

Toronto, Ontario  M5B 1K5 www.torontohydro.com 

 

Spring 2012 
 

 
Re: PowerUP PROJECT UPDATE  
 
 
Dear Valued Customer: 
 
Our regulator, the Ontario Energy Board (OEB), recently issued a decision that 
reduced Toronto Hydro’s capital budget. This decision may affect you as Toronto 
Hydro has put some of its projects on hold while it prepares a new application to 
the OEB for renewed funding.  
 
During this time, we have asked our crews and construction contractors to stop 
work and make all job sites safe while we complete the regulatory process.  
 
Customers will be notified by mail and further updates will be posted on our 
website, as information becomes available.  
 
Additional information on Toronto Hydro’s regulatory changes can be found at 
torontohydro.com/learnmore.  For a current project list, please visit our website at 
poweruptoronto.ca.  
 
For all other inquiries, please email Toronto Hydro’s Customer Operations team at 
capitalprojects@torontohydro.com or call 416-542-3366. If you are inquiring about 
a specific project, please reference the project name and street address.   
 
Thank you in advance for your co-operation and understanding. 
 
 
Sincerely, 
 
 
 
Customer Operations Team 
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RELIABILITY REPORT 
 
Toronto’s electricity distribution system delivers power to approximately 705,000 
customers and serves several million people who live and work in the city every day. It’s an 
interconnected network made up of overhead and underground electrical equipment.  
 
In 2008, Toronto Hydro began to execute an Ontario Energy Board approved 10-year grid 
renewal plan under the brand PowerUp. The Ontario Energy Board approved rate 
increases to fund capital investments over three successive hearings, most recently in 
2011. The system is aging and needs investment in order to help it remain reliable and 
keep pace with growth. 
 
Much of the system was built between the 1940s and 1970s, and in certain 
neighbourhoods, service reliability has been gradually worsening due to failures in aging 
equipment. Approximately 40 per cent of outages are a result of equipment failures and 
aging underground cable. 
 
In some suburban communities, underground “direct buried cable” was installed in the 
‘70s, and is now approximately 40-years old.  We estimate that problems with this cable 
account for about half of our outages in the underground system.  To improve service, it is 
necessary to replace approximately 900 kilometres (km) of underground cable over the 
next decade. 
 
Significant investments are needed across our distribution system over the coming 
decades.  
 
Toronto’s electricity system is aging and it shows:   
 

• Today, approximately 29 per cent of Toronto Hydro’s assets are beyond their useful 
life, and a further 20 per cent (approximately) of the plant will reach this state over 
the next 10 years. The asset replacement cost is in the range of $13.5 billion. 

 
• In 2011, more than 130,000 residents experience at least one power outage every 

six weeks for an average duration of 50 minutes.   
 

• Toronto is one of the fastest growing cities in North America. With close to 200 new 
sky-scrapers being built in 20121 and with the City’s population projected to grow to 
3 million2, Toronto Hydro needs to upgrade the distribution system to keep pace 
with demand. 

  
Toronto Hydro Talks about our grid, our workforce, our productivity and more at 

torontohydro.com/learnmore 

                                                
1
 The Economist (http://www.economist.com/node/21546057) 

2
 Ontario Population Projections (http://www.fin.gov.on.ca/en/economy/demographics/projections/) 



 

May 15, 2012 
 
To our valued customer: 
 

IMPORTANT UPDATE: Overhead Construction - Project 
Willowdale Phase 2A (E11645)  
       
We are pleased to advise you that your project is restarting following a review of our 

capital program. The overhead construction for Project Willowdale Phase 2A restarted 

in early May 2012 with an extended completion date of late July 2012.  

 

The project involves replacing selected poles, transformers and overhead conductors 

in order to help increase service reliability. The boundaries include Holmes Avenue 

(North), Estelle Avenue (East), Church Avenue (South), and Kenneth Avenue (West). 

 

Throughout the project, power interruptions may be necessary to switch from the old 

to the new electrical system.  Toronto Hydro will provide you with advance notice prior 

to any planned outages. 

 

Toronto Hydro crews will take extra care and precaution to minimize inconveniences. 

Upon project completion, affected areas will be restored to pre-construction 

conditions.   

 

We appreciate your cooperation and ask that you exercise caution around 

construction areas.  For further information on Project Willowdale Phase 2A 

(E11645) and the PowerUp initiative, please reference the contact information below. 

We look forward to working with you.  

 

Sincerely, 

 
 
Paul Reesor 
Customer Operations 

PROJECT  

Willowdale 

Phase 2A 

 

 

23 / Willowdale 

 

 

 

 

Overhead Rebuild 

 

 

 

May to July 2012 
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TECHNICAL CONFERENCE UNDERTAKING RESPONSE 
INTERVENOR 10 – SCHOOL ENERGY COALITION 

 
 
UNDERTAKING NO. JT2.25 (originally taken under advisement): 1 

Reference(s):  Tab 4, Schedule 3, Page 1 2 

 3 

Provide the number of cube vans replaced in the years 2007 to 2011, and the aggregate 4 

cost of those replacements for each year. 5 

 6 

RESPONSE:   7 

The number of cube vans replaced over 2007 through 2011 is provided below: 8 

 
Year Cube Vans Replaced Replacement Aggregate Cost

2007 4 $400,000 est. 

2008 0 $0 

2009 3 $293,801 

2010 0 $0 

2011 6 $648,932 
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