
Filed:  September 7, 2017  

EB-2017-0150 

Exhibit I 

Tab 1.1 

Schedule 2.05 BOMA 5 

Page 1 of 4 

BOMA INTERROGATORY 5 1 

Issues 1.1, 1.3, 5.1  2 

INTERROGATORY 3 

Reference: Ibid, p17; Conservation First Framework 4 

(a) Please explain the status of the implementation of the Conservation First Framework, its 5 

target date for completing implementation, and milestones. 6 

(b) Please list the projects (and dollar amounts of the grants/loans for each) with description of 7 

each project (including the role of the LDC) that the IESO has funded through the LDC 8 

Innovation Fund.  Please describe the purpose and background for this project, its funding 9 

targets and milestones. 10 

(c) Please provide copies of the 2015 and 2016 quarterly conservation reports and the annual 11 

verified or draft conservation results posted to date by the IESO, both with respect to the 12 

Conservation First Framework. 13 

(d) Please provide an organizational chart of the IESO, which shows all managerial positions, 14 

including Vice-Presidents, and the next level of management below the Vice-Presidents, and 15 

the size (FTEs, dollars) of the units for which each of the Vice-Presidents and next level 16 

managers are responsible. 17 

(e) How does the IESO propose to integrate its market renewal efforts with the OEB/utility driven 18 

initiative to introduce fixed rates in place of volumetric rates for various rate cases, especially 19 

residential ratepayers?  How will this integration impact the growth of distributed generation, 20 

demand response, energy storage, and other demand side contributions?  How will it impact 21 

net metering? 22 

RESPONSE 23 

(a)  The Conservation First Framework runs from January 1, 2015 to December 31, 2020.  The 24 

IESO is currently facilitating the Mid-term review process outlined in the March 31, 2014 25 

direction to the OPA (please refer to Exhibit I, Tab 1.1, Schedule 2.04, Attachment 2), which 26 

is to be completed by June 1, 2018.  Final target achievement will be assessed based on 27 

verified results for completed CDM activities by December 31, 2020. 28 

(b)  Please refer to the response to BOMA Interrogatory 3 part (f) at Exhibit I, Tab 1.0, Schedule 29 

2.03.  30 
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(c)  Please refer to Attachments 1 through 10 for the Q1 2015-Q1 2017 Quarterly Conservation 1 

Reports, and the 2015 Annual Verified Conservation Results Report.  The 2016 Annual 2 

Verified Conservation Results Report is expected to be posted in December 2017. 3 

The 2015 and 2016 Annual Verified Conservation LDC Results Reports are available 4 

through the links below.  These reports have been provided through web-link as they are 5 

complex spreadsheets with multiple tabs.  6 

http://www.ieso.ca/-/media/files/ieso/document-library/conservation/ldc-results/final-7 

verified-2016-annual-ldc-cdm-program-results-report-province-20170630.xlsx?la=en 8 

http://www.ieso.ca/-/media/files/ieso/document-library/conservation/ldc-results/2015/final-9 

2015-annual-verified-results-report-ldc-summary-20160630.xlsx?la=en 10 

(d) Please refer to the response to SEC Interrogatory 7 at Exhibit I, Tab 1.1, Schedule 7.07 for an 11 

organizational chart of the IESO.  The 2017 budgeted FTEs and dollars grouped by Vice-12 

Presidents, and the next level of management below is as follows: 13 
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1 

(e) The OEB is having all LDCs move to fixed distribution rates by 2019 for residential 2 

customers.  In a backgrounder issued by the OEB1 on the move to fixed distribution rates, it 3 

stated: 4 

It is the Electricity line that makes up approximately 50% of the residential customer bill and 5 

signals customers on the cost of power production. This is the line that collects charges for the 6 

1 http://cf.oeb.ca/oeb/_Documents/EB-2012-

0410/OEB_Distribution_Rate_Design_Backgrounder_20150406.pdf

2017 Budget - VPs and Direct Reports (FTEs and $) ('000) FTEs Dollars

CEO 8 1,759

CEO Office 3 995

Internal Audit 5 765

Market and System Operations 194 31,267

VP Office 8 1,368

Market Operations 83 15,422

Power System Assessments 61 8,291

Operations Integration 42 6,186

Market and Resource Development 97 13,267

VP Office 2 460

Contract Management 48 6,478

Resource Development & Strategy 27 3,710

Markets 20 2,619

Conservation and Corporate Relations 90 13,618

VP Office 3 715

Conservation Performance 25 3,615

Alliances & Marketing 18 2,847

Program & Partner Services 15 1,913

Stakeholder & Public Affairs 29 4,529

Information and Technology Services 146 45,783

VP Office 4 958

Organizational Governance Support 26 12,870

Business Solutions 60 14,682

Technology Services 56 17,273

Planning, Legal, Indigenous Relations & Regulatory Affairs 61 11,006

VP Office 2 407

Corporate Counsel 14 2,407

Board 655

Regulatory Affairs 7 1,182

First Nations & Metis Relations 3 425

Resource Integration 19 3,278

Transmission Integration 16 2,652

Corporate Services 80 12,613

VP Office & Corporate Controller 20 3,105

Financial Planning & Analysis 8 1,369

Treasury Operations 4 676

Human Resources 13 2,061

Settlements 35 5,403

Market Assessments and Compliance Division 15 3,076

Market Renewal Program 25 8,263

http://cf.oeb.ca/oeb/_Documents/EB-2012-0410/OEB_Distribution_Rate_Design_Backgrounder_20150406.pdf
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electricity commodity which varies with market forces like supply and demand. Here customers 1 

are more appropriately charged a variable rate.  2 

Given the OEB’s position as quoted above, the IESO does not see that there is a need to 3 

integrate the market renewal program with the OEB’s direction for fixed distribution rates 4 

for residential customers.  5 
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Overview  
 
The Independent Electricity System Operator (IESO) oversees a portfolio of electricity conservation and 
demand management programs that provide savings for all sectors. The IESO supports local 
distribution companies’ (LDCs) delivery of programs to their residential, business, and industrial 
customers, and offers programs directly to transmission-connected customers. This report highlights 
the achievements of saveONenergyOM programs and conservation initiatives in the first quarter (Q1) of 
2015 in January, February, and March. Preliminary Q1 2015 results indicate 159 gigawatt-hours (GWh) 
net energy savings from LDC-delivered and non-LDC delivered programs—enough energy to power 
over 16,000 households for an entire year.1 In addition, 599 megawatts (MW) of net peak demand 
savings were achieved.  
 
January 1, 2015 was the official start of the Conservation First Framework. This framework spans 2015-
2020 and aims to achieve 7 terawatt-hours (TWh) of electricity savings by December 31, 2020, through 
programs and initiatives offered to all customer segments: residential, low-income, small business, 
commercial, agricultural, institutional and industrial customers. In the new framework, each LDC has a 
single energy-savings target and no demand-savings target. Demand savings will continue to be 
tracked and reported, as demand is an important part of energy planning.  
 
This report outlines the quarter’s highlights, details of each program’s savings results and program 
participation results. Note that quarterly results are preliminary reports on savings. Annual reports, 
available later in the following year, contain the verified savings results. This report also contains the 
final quarter results for the DEMAND RESPONSE 3 (DR3) program; as of April 1, 2015, the DR3 program 
participants were transitioned to the capacity market.2   
 
The IESO strives to report the most accurate and reliable results, based on rigorous best practices in 
evaluation, measurement and verification (EM&V) processes.3  For more information on the programs, 
please visit saveonenergy.ca. 
 

  

1 Based on 9,600 kWh/yr/household  
 
2 For more information on demand response in Ontario, visit http://www.ieso.ca/Pages/Ontario%27s-Power-
System/Reliability-Through-Markets/Demand-Response.aspx 
 
3 The EM&V Protocols and Requirements as well as the Measures & Assumptions List are available here: 
http://www.powerauthority.on.ca/opa-conservation/conservation-information-hub/evaluation-measurement-
verification 
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Q1 2015 conservation highlights 
 
• Establishment of the Conservation First Implementation Committee.  

In Q1, the Conservation First Implementation Committee (CFIC) was established by the IESO in 
collaboration with LDCs, Enbridge, Union Gas, the Ministry of Energy, and the Electricity 
Distributor’s Association to provide oversight to the Working Groups described below. CFIC’s 
mandate is to provide guidance to the Working Groups to prioritize and undertake actions to 
enhance the performance of existing province-wide programs and to develop successful new 
programs to support achievement of the provincial target. 
 

• Establishment of four Working Groups under the new framework. 
There are now four Working Groups: Residential, Non-Residential, Data & Reporting, and 
Marketing & Sales. Each Working Group will develop a workplan and budget for the group’s 
annual deliverables and outcomes, and will report back at CFIC meetings quarterly or as requested. 
 

• Submission of CDM plans by LDCs.  
LDCs continued to submit CDM plans to the IESO during the quarter. All CDM plans are due by 
May 1. These plans outline the strategy each LDC will use to cost-effectively meet its portion of the 
provincial target. LDCs can offer a mix of province-wide, local and regional programs. Approved 
plans are available here: http://www.ieso.ca/Pages/Conservation/Conservaton-First-
Framework/Conservation-and-Demand-Management-Plans.aspx. 
 

• Establishment of a $70M Innovation Fund to support LDC-led program development. 
The IESO supports LDCs’ development of new programs through the Innovation Fund. As of this 
quarter, there are nearly a dozen new pilots contracted, with more ideas being discussed. Savings 
from new program pilots will be attributable to the LDCs’ targets. Details of contracted business 
cases for new program pilots are posted here: http://www.powerauthority.on.ca/cfund/funded-
projects. 
 

• Continuing improvement of RETROFIT PROGRAM performance. 
Energy savings achieved through the RETROFIT PROGRAM this quarter exceeded the energy savings 
achievement during the same period in 2014. 
 

• Satisfaction and engagement of participants in RETROFIT PROGRAM. 
Participants continue to be engaged in the RETROFIT PROGRAM with likelihood to recommend the 
program at 84 percent.  
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Conservation portfolio results 
 
Table 1 summarizes the 2015 conservation portfolio results for the quarter. For the purposes of this 
report, LDC-delivered programs include those delivered by LDCs, contractors, retailers and 
aggregators. Non-LDC delivered program savings are attributed to the INDUSTRIAL ACCELERATOR 
PROGRAM, and DR3 and residential demand response (peaksaver®) customers enrolled pre-2011 that 
have not re-signed participant agreements with their Aggregator or LDC. 
 
Table 1: Conservation portfolio results* 

 Q1 2015 

Net energy  
savings  
(GWh) 

Net peak  
demand savings  

(MW) 
LDC-delivered programs 159 414 
Non-LDC delivered 
programs 0.5 184 

Total 159 599 
*Savings reported at generator level; totals may not align due to rounding. 
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Table 2 provides the net peak demand savings and net energy savings for the residential, business and 
industrial programs for the quarter. Where a value of zero is shown, this indicates that no event, 
project, or activity associated with savings occurred this quarter.  
 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative 
Delivery 

agent 
Net Energy 

Savings (GWh) 
Net Peak Demand 

Savings (MW) 

LDC-delivered programs 

Residential 
FRIDGE & FREEZER PICKUP Contractors 2.0 0.3 
Exchange Events Retailers 0 0 
HEATING & COOLING 

INCENTIVE Contractors 4.7 2.4 

Annual COUPONS Retailers 5.2 0.3 
Spring/Fall COUPON EVENT Retailers 0 0 
peaksaver PLUS® LDCs 0 137.1 
NEW HOME CONSTRUCTION LDCs 0 0 
Other 
ABORIGINAL CONSERVATION 

PROGRAM IESO 0 0 

HOME ASSISTANCE PROGRAM  LDCs 0.7 0.1 
Business 
RETROFIT PROGRAM LDCs 124.1 19.7 
SMALL BUSINESS LIGHTING LDCs 12.9 3.7 
HIGH PERFORMANCE NEW 

CONSTRUCTION LDCs 
0.3 0.1 

AUDIT FUNDING LDCs 0.2 0 
peaksaver PLUS  
(small commercial) 

LDCs 
0 2.3 

DEMAND RESPONSE 3 Aggregators 0.1 21.6 
*Savings reported at generator level. 
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Table 2: Net peak demand and net energy savings for residential and business programs* (cont’d) 

Initiative 
Delivery 

agent 

Net Energy 
Savings  
(GWh) 

Net Peak Demand 
Savings  
(MW) 

(cont.) LDC-delivered programs  

Industrial 

PROCESS & SYSTEMS IESO 5.4 0.6 
Energy Manager  LDCs 2.3 0.2 
DEMAND RESPONSE 3 IESO 0.7 225.7 
Non-LDC delivered programs 
INDUSTRIAL ACCELERATOR 

PROGRAM IESO 
0 0 

Non-LDC DEMAND RESPONSE 3 IESO 0.5 145 
Non-LDC residential demand 
response 

IESO 
0 39 

*Savings reported at generator level. 
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Program participation 
 
Table 3 provides the participation results for the residential, business and industrial programs for the 
quarter. Where a value of zero is shown, this indicates that no event, project, or activity associated with 
savings occurred this quarter. 
 
Table 3: Conservation program participation results  

Initiative Q1 2015 Metric 

LDC-delivered programs  
Residential 
FRIDGE & FREEZER PICKUP 4,502 Appliances 
Exchange Events 0 Appliances 
HEATING & COOLING INCENTIVE 9,014 Installations 

Annual COUPONS 208,567 Coupons 

Spring/Fall COUPON EVENT 0 Coupons 
peaksaver PLUS®* 430,249 Devices 
NEW HOME CONSTRUCTION 109 Products 
Other 
ABORIGINAL CONSERVATION 
PROGRAM 0 Homes 

HOME ASSISTANCE PROGRAM  1,146 Homes 
Business 
RETROFIT PROGRAM 2,461 Projects 
SMALL BUSINESS LIGHTING 3,490 Projects 
HIGH PERFORMANCE NEW 
CONSTRUCTION 5 Buildings 

AUDIT FUNDING 12 Audits 
peaksaver PLUS (small commercial)* 4,534 Devices 
DEMAND RESPONSE 3 155 Facilities 
Industrial 
PROCESS & SYSTEMS 4 Projects 
Energy Manager  30 Projects 
DEMAND RESPONSE 3 337 Facilities 
Non-LDC delivered programs 

INDUSTRIAL ACCELERATOR PROGRAM 0 Projects 

Non-LDC DEMAND RESPONSE 3 57 Facilities 

Non-LDC residential demand 
response* 

67,284 Devices  

*Includes total count of all available thermostats, switches and in-home devices. 

FIRST QUARTER 2015 
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Phone: 905.403.6900 
Toll-free: 1.888.448.7777 
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  facebook.com/OntarioIESO 
  linkedin.com/company/ieso 
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Overview  
 

The Independent Electricity System Operator (IESO) oversees a portfolio of electricity conservation and 

demand management programs that offer savings for all Ontarians. The IESO supports local 

distribution companies’ (LDCs) delivery of programs to their residential, business, and industrial 

customers, and offers programs directly to transmission-connected customers. This report highlights 

the achievements of saveONenergyOM programs and conservation initiatives in the second quarter (Q2) 

of 2015, as well as year-to-date (YTD) totals for 2015.  Preliminary Q2 2015 results indicate 166 

gigawatt-hours (GWh) net energy savings from LDC-delivered and non-LDC delivered programs—

enough energy to power over 17,000 households for an entire year.1 In addition, 210 megawatts (MW) 

of net peak demand savings were achieved.  

 

The IESO’s conservation and demand management efforts are guided by the Conservation First 

Framework, which spans over 2015-2020 and aims to achieve 7 terawatt-hours (TWh) of electricity 

savings through programs and initiatives offered to all customer segments: residential, low-income, 

small business, commercial, agricultural, institutional and industrial customers. In the new framework, 

each LDC has a single energy-savings target and no demand-savings target. However, demand savings 

will continue to be tracked and reported, as demand is an important part of energy planning.  

 

This report includes highlights from the past quarter, details of each program’s savings results and 

program participation results for both Q2 2015 as well as YTD totals for 2015. The savings in this report 

are preliminary. The 2015 Annual Conservation Results Report will be available later in the following 

year and will contain final, verified savings results.  

 

For more information on the IESO’s conservation and demand management programs, please visit 

saveonenergy.ca. 

 

  

                                                        
1 Based on 9,600 kWh/yr/household  
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Q2 2015 Conservation Highlights 
 

 
 LDCs take step forward in achieving Conservation First Framework (CFF) targets 

All Conservation and Demand Management (CDM) plans were submitted by the May 1, 2015 

deadline. The plans outline the strategy each LDC will use to cost-effectively meet their portion of 

the provincial target. As of July 1, 2015, 70% of the CFF target has been conditionally approved2.  In 

addition, five LDCs have successfully launched CFF programs.  

 

 Spring COUPON event achieves big savings for residential sector 

This year’s Spring COUPON event successfully achieved 35.9 GWh of savings. Increases in LED 

awareness, LDC distribution of coupons and retailer participation, in addition to declining LED 

pricing, all contributed to the successful campaign. COUPON event continues to provide an 

accessible and easy-to-use way for residential consumers to save energy. 

 
 The RETROFIT PROGRAM a boost for Ontario businesses  

The RETROFIT PROGRAM achieved 66.9 GWh of net energy savings in Q2 2015, more than any 

other conservation program across the residential or business program portfolios. By providing 

incentives to install newer, more energy efficient solutions, the program continues to help 

businesses operate more efficiently and improve their bottom line and remains one of the most 

cost-effective conservation programs. 

 
 Large increase in savings from the ABORIGINAL CONSERVATION PROGRAM  

During the second quarter of 2015, the ABORIGINAL CONSERVATION PROGRAM designed to 

help First Nation communities—including remote and northern communities—reduce their 

electricity use delivered 807 MWh in energy savings; an over 800% increase over the same period in 

2014.  

 

 

 

 
 

  

                                                        
2
 Plans and the accompanying conditional approval letters can be found here: 

http://www.ieso.ca/Pages/Conservation/Conservaton-First-Framework/Conservation-and-Demand-Management-

Plans.aspx. 
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Conservation Portfolio Results 
 
Table 1 summarizes Q2 2015 conservation portfolio results. For the purposes of this report, LDC-

delivered programs include those delivered by LDCs (directly or through contractors, retailers and 

aggregators). Non-LDC delivered program savings are attributed to the INDUSTRIAL ACCELERATOR 

PROGRAM and residential demand response (peaksaver®) customers enrolled pre-2011 who have not 

re-signed participant agreements with their Aggregator or LDC. 

 
Table 1: Conservation portfolio results* 

  Q2 2015 

Net energy Net peak 

savings demand savings 

(GWh) (MW) 

LDC-delivered programs 165 29 

Non-LDC-delivered 

programs 1 181 

Total 166 210 
*Savings reported at generator level; totals may not align due to rounding. 
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Table 2 provides the net peak demand savings and net energy savings for the residential, business and 

industrial programs for the second quarter, as well as totals for 2015. Where a value of zero is shown, 

this indicates that no event, project, or activity associated with savings occurred this quarter.  

 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative 

Delivery 2015 Net Energy 
Savings (GWh) 

2015 Net Peak Demand 
Savings (MW) agent 

LDC-delivered programs Q2 YTD Q2 YTD 

Residential 

Fridge & Freezer Pickup Contractors 0.14 1.93 0.03 0.30 

Exchange Events Retailers - - - - 

Heating & Cooling Incentive Contractors 4.35 12.81 2.73 7.45 

Annual COUPONS Retailers 3.60 11.96 0.23 0.76 

Spring/Fall COUPON event Retailers 35.85 35.96 2.30 2.31 

New Home Construction LDCs 0.98 4.87 0.02 0.10 

Home Assistance Program  

Home Assistance Program  LDCs 1.17 3.42 0.13 0.40 

Business           

Retrofit Program LDCs 66.87 191.70 15.03 32.87 

Small Business Lighting LDCs 13.90 28.16 4.03 8.16 
High Performance New 
Construction LDCs 0.98 2.93 0.27 0.76 

Audit Funding LDCs 0.10 0.78 0.02 0.17 

Industrial 

PROCESS & SYSTEMS IESO 30.23 43.88 3.85 5.42 

Energy Manager  LDCs 7.12 21.89 0.70 3.07 
Non-LDC delivered 
programs   

    INDUSTRIAL 
ACCELERATOR PROGRAM IESO 0.25 0.31 0.03 0.034 

Residential/Small 
Commercial Demand 
Response IESO - - 180.40 180.402 

Aboriginal Conservation 
Program IESO 0.87 0.87 0.08 0.078 
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Program Participation 
 

Table 3 provides the participation results for the residential, business and industrial programs for the 

second quarter. Where a value of zero is shown, this indicates that no event, project, or activity 

associated with savings occurred this second quarter. 

 

Table 3: Conservation program participation results  

Initiative 2015 Metric 

LDC-delivered programs Q2 YTD  

Residential 

Fridge & Freezer Pickup 403 4,938 Appliances 

Exchange Events - - Appliances 

Heating & Cooling Incentive 12,803 31,247 Installations 

Annual COUPONS 144,845 483,972 Measures 

Spring/Fall COUPON event 1,567,209 1,571,949 Measures 

New Home Construction 154 593 Homes 

Home Assistance Program  

Home Assistance Program  1,863 4,409 Homes 

Business 

Retrofit Program 1,725 4,646 Projects 

Small Business Lighting 3,925 7,809 Projects 

High Performance New 
Construction 11 29 Buildings 

Audit Funding 6 45 Audits 

Industrial 

Process & Systems 1 5 Projects 

Energy Manager  26 86 Projects 

Demand Response 3 - - Facilities 

Non-LDC delivered programs 

Industrial Accelerator Program 1 2 Projects 

Non-LDC Residential Demand 
Response* 

509,360 509,360 Devices 

Aboriginal Conservation 
Program 514 516 Homes 

 

*Includes total count of all available thermostats, switches and in-home devices. 

FIRST QUARTER 2015 
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Overview 

The Independent Electricity System Operator (IESO) oversees a portfolio of electricity conservation and 
demand management programs that offer savings for all Ontarians. The IESO supports local 
distribution companies’ (LDCs) delivery of programs to their residential, business, and industrial 
customers, and offers programs directly to transmission-connected customers. This report highlights 
the achievements of saveONenergyOM programs and other conservation initiatives in the third quarter 
(Q3) of 2015, as well as year-to-date (YTD) totals for 2015.  Preliminary Q3 2015 results indicate 96 
gigawatt-hours (GWh) net energy savings from LDC-delivered and non-LDC delivered programs and 
184 megawatts (MW) of net peak demand savings were achieved.  

The IESO’s conservation and demand management efforts are guided by the Conservation First 
Framework, which spans over 2015-2020 and aims to achieve 7 terawatt-hours (TWh) of electricity 
savings through programs and initiatives offered to all customer segments: residential, low-income, 
small business, commercial, agricultural, institutional and industrial customers. In the new framework, 
each LDC has a single energy-savings target and no demand-savings target. However, demand savings 
will continue to be tracked and reported, as demand is an important part of energy planning.  

This report includes highlights from the past quarter, details of each program’s savings results and 
program participation results for both Q3 2015 as well as YTD totals for 2015. The savings in this report 
are preliminary. The 2015 Annual Conservation Results Report will be available later in the following 
year and will contain final, verified savings results.  

For more information on the IESO’s conservation and demand management programs, please visit 
saveonenergy.ca. 
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Q3 2015 Conservation Highlights 
 
 

Conservation and Demand Management (CDM) Plans  
The IESO has conditionally approved 42 CDM Plans, representing 72 of the 75 LDCs – 
approximately 99.9% of the allocated 7 TWh CDM target. The plans outline the strategy 
each LDC will use to cost-effectively meet their portion of the provincial target.1 
 
Residential Programs 

• The saveONenergy Heating and Cooling Incentive was the highest contributor of 
energy savings in the residential portfolio representing 40% of the residential energy 
savings achievement  

• LEDs account for 73% of measures installed for the Bi-Annual COUPON event 

• CFLs represent 24% of the measures redeemed during the Bi-Annual COUPON 
event 

• Improvements to customer satisfaction of the Heating and Cooling Incentive 
generates approximately 20% of residential program savings 

 
Business Programs  

• saveONenergy Retrofit program continues to account for the majority of the 
portfolio energy savings at 68% and remains one of the most cost-effective 
conservation programs 

• Customer satisfaction metric measuring the likelihood that saveONenergy 
customers would recommend the programs to others indicates that 84% of Retrofit 
customers are very likely to recommend the program.  

 
 
 
 
 
 
 
 
 
 
 
 

                                                        
1 Plans and the accompanying conditional approval letters can be found here: 
http://www.ieso.ca/Pages/Conservation/Conservaton-First-Framework/Conservation-and-Demand-Management-
Plans.aspx. 
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Conservation Portfolio Results 
 
Table 1 summarizes Q3 2015 conservation portfolio results. For the purposes of this report, LDC-
delivered programs include those delivered by LDCs (directly or through contractors, retailers and 
aggregators). Non-LDC delivered program savings are attributed to the INDUSTRIAL ACCELERATOR 
PROGRAM and residential demand response (peaksaver®) customers enrolled pre-2011 who have not 
re-signed participant agreements with their Aggregator or LDC. 
 
Table 1: Conservation portfolio results* 

  Q3 2015 2015 Q3 2015 2015 

Net energy 
savings (GWh) 

Net energy 
savings (GWh) 

Net peak demand 
savings (MW)  

Net peak demand 
savings (MW) 

LDC-delivered programs 95 487 18 90 

Non-LDC-delivered programs 1 2 166 166 

Total 96 489 184 256 
*Savings reported at generator level; totals may not align due to rounding. 
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Table 2 provides the net peak demand savings and net energy savings for the residential, business and 
industrial programs for the third quarter, as well as totals for 2015. Where a value of zero is shown, this 
indicates that no event, project, or activity associated with savings occurred this quarter.  
 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative Delivery Net Energy Savings 
(GWh) 

Net Peak Demand 
Savings (MW) Agent 

LDC-delivered programs Q3 2015 2015 Q3 2015 2015 
Residential 
Fridge & Freezer Pickup Contractors 0.77 3.06 0.13 0.51 

Heating & Cooling Incentive Contractors 4.48 23.44 2.54 12.86 

Annual COUPONS Retailers 4.39 16.24 0.29 1.07 

Spring/Fall COUPON event Retailers 0.18 25.96 0.02 1.99 

New Home Construction LDCs 1.34 2.55 0.28 0.47 

Commercial & Industrial       
Retrofit Program LDCs 64.02 283.23 9.95 45.21 

Small Business Lighting LDCs 14.66 44.21 4.04 12.18 

Existing Building Commissioning LDCs 0.01 0.01 0.00 0.00 
High Performance New 
Construction LDCs 0.19 7.89 0.11 2.41 

Audit Funding LDCs 1.61 9.51 0.33 1.95 

Process & Systems IESO 0.00 33.64 0.00 4.10 

Monitoring & Targeting LDCs 0.56 4.10 0.14 0.77 

Energy Manager  LDCs 0.81 23.01 0.34 5.45 

Home Assistance Program 
Home Assistance Program  LDCs 1.83 9.70 0.25 1.16 

Non-LDC delivered programs       
Industrial Accelerator  Program IESO 0.00 0.48 0.00 0.03 
Residential/Small Commercial 
Demand Response IESO 0.00 0.00 165.91 165.91 

Aboriginal Conservation Program IESO 0.94 1.97 0.08 0.20 
 
  

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.05, Attachments 1-10



 

Program Participation 
 
Table 3 provides the participation results for the residential, business and industrial programs for the 
third quarter. Where a value of zero is shown, this indicates that no event, project, or activity associated 
with savings occurred this third quarter. 
 
Table 3: Conservation program participation results  

Initiative Q3 2015 2015 Metric 
LDC-delivered programs  
Residential 
Fridge & Freezer Pickup 1,712 6,709 Appliances 
Heating & Cooling Incentive 14,658 64,450 Installations 
Annual COUPONS 262,843 983,872 Measures 
Spring/Fall COUPON event 9,862 1,596,065 Measures 
New Home Construction 751 1,563 Homes 
Commercial & Industrial 
Retrofit Program 1,270 6,456 Projects 
Small Business Lighting 4,130 12,206 Projects 
Existing Building Commissioning 1 1 Projects 
High Performance New Construction 4 30 Buildings 
Audit Funding 23 136 Audits 
Process & Systems 0 5 Projects 
Monitoring & Targeting 1 4 Projects 
Energy Manager  51 175 Projects 
Home Assistance Program  
Home Assistance Program  2,191 11,617 Homes 
Non-LDC delivered programs 
Industrial Accelerator  Program 0 3 Projects 
Residential/Small Commercial 
Demand Response 510,811 510,811 Devices 

Aboriginal Conservation Program 661 1,407 Homes 
*Includes total count of all available thermostats, switches and in-home devices. 

F I R S T Q U AR TER  2 0 1 5  
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Overview  
 

The Independent Electricity System Operator (IESO) oversees a portfolio of electricity conservation and 

demand management programs that offer savings for all Ontarians. The IESO supports local 

distribution companies’ (LDCs) delivery of programs to their residential, business, and industrial 

customers, and offers programs directly to transmission‐connected customers.  

 

This report highlights the achievements of Save on Energy
 

programs and other conservation initiatives 

in the fourth quarter (Q4) of 2015, as well as year‐to‐date (YTD) totals for 2015.  Preliminary Q4 2015 

results indicate 480 gigawatt‐hours (GWh) net energy savings from LDC‐delivered and non‐LDC 

delivered programs and 238 megawatts (MW) of net peak demand savings were achieved.  

 

The IESO’s conservation and demand management efforts are guided by the Conservation First 

Framework, which spans over 2015‐2020 and aims to achieve 7 terawatt‐hours (TWh) of electricity 

savings through programs and initiatives offered to all customer segments.  The framework also 

includes delivering 1.7 TWh of energy savings through the Industrial Accelerator program.  

 

The savings in this report are preliminary.  The 2015 Annual Conservation Results Report will be 

available later this year and will contain final, verified savings results.  

 

For more information on the IESO’s conservation and demand management programs, please visit 

saveonenergy.ca. 
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Conservation Highlights 
 
Submission of CDM plans by LDCs 

The IESO has approved all CDM Plans, with the expectation of one plan consisting of three LDCs – 

approved plans represent approximately 99.9% of the allocated 7 TWh CDM target.   The plans 

outline the strategy each LDC will use to cost‐effectively meet their portion of the provincial target. 

Approved plans are available here:  http://www.ieso.ca/Pages/Conservation/Conservaton‐First‐

Framework/Conservation‐and‐Demand‐Management‐Plans.aspx 

 

Energy and Demand Savings  

In 2015, LDC and Non‐LDC delivered programs achieved 1,279 GWh of energy savings and 366 MW of 

demand reduction.   

 

Residential Programs 

o In 2015, the Save on Energy residential programs saved 136 GWh which is the equivalent to 

removing approximately 14,000 homes from the grid 

o The Bi‐Annual Coupon program was the highest contributor of energy savings in the 

residential portfolio in 2015, representing 38% (51 GWh) of the residential energy savings 

achievement 

o In 2015, Save on Energy Coupons accounted for 4.4 Million measures redeemed across the 

province accounting for 73 GWh of energy savings 

  99% of the measures redeemed were lighting measures 

o The Heating & Cooling Incentive continues to be a significant contributor to the residential 

portfolio, accounting for 28% (38 GWh) of the residential energy savings achievement  

 

Business Programs 

o In 2015, the Save on Energy business programs saved 1 TWh of energy savings which is the 

equivalent to removing 114,000 homes from the grid 

o Business programs accounted for over 89% of the 2020 energy savings target achievement 

 The Retrofit programs accounted for 58%  

 The Process & Systems Upgrade Incentive accounted for 24%  
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Conservation Portfolio Results 
 

Table 1 summarizes Q4 2015 conservation portfolio results. For the purposes of this report, LDC‐

delivered programs include those delivered by LDCs (directly or through contractors, retailers and 

aggregators). Non‐LDC delivered program savings are attributed to the INDUSTRIAL ACCELERATOR 

PROGRAM and residential demand response (peaksaver®) customers enrolled pre‐2011 who have not 

re‐signed participant agreements with their Aggregator or LDC. 

 
Table 1: Conservation portfolio results* 

   Q4 2015  2015  Q4 2015  2015 

Net energy 

savings 

(GWh) 

Net energy 

savings 

(GWh) 

Net peak 

demand 

savings 

(MW) 

Net peak 

demand 

savings 

(MW) 

LDC‐delivered programs  479 1,231 68  190

Non‐LDC‐delivered 

programs 
1 48 171  176

Total  480 1,279 238  366

*Savings reported at generator level; totals may not align due to rounding. 
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Table 2 provides the net peak demand savings and net energy savings for the residential, business and 

industrial programs for the fourth quarter, as well as totals for 2015. Where a value of zero is shown, 

this indicates that no event, project, or activity associated with savings occurred this quarter.  

 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative 
Delivery 

agent 

Net Energy Savings 

(GWh) 

Net Peak Demand 

Savings (MW) 

LDC‐delivered programs  Q4 2015  2015  Q4 2015  2015 

Residential 

Fridge & Freezer Pickup  Contractors  2.52 6.59 0.40  1.08

Heating & Cooling Incentive  Contractors  7.79 38.00 4.12  20.70

Annual COUPONS  Retailers  3.38 22.55 0.22  1.48

Spring/Fall COUPON event  Retailers  23.44 50.93 1.48  3.59

New Home Construction  LDCs  1.13 4.47 0.08  0.61

Commercial & Industrial             

Retrofit Program  LDCs  199.51 681.28 28.26  91.98

Small Business Lighting  LDCs  16.34 62.74 4.55  17.33

Existing Building 

Commissioning  LDCs  0.73 0.99 0.23  0.34

High Performance New 

Construction  LDCs  0.22 29.87 0.06  7.95

Audit Funding  LDCs  1.47 17.14 0.30  3.51

Process & Systems  IESO  217.43 279.65 27.36  34.77

Monitoring & Targeting  LDCs  0.00 1.33 0.00  0.21

Energy Manager   LDCs  2.61 22.29 0.28  4.74

Home Assistance Program  

Home Assistance Program   LDCs  2.21 13.21 0.34  1.71

Non‐LDC delivered 

programs    
Q4 2015  2015  Q4 2015  2015 

Industrial Accelerator  

Program  IESO  1.17 46.09 0.15  5.59

Residential/Small 

Commercial Demand 

Response  IESO  0.00 0.00 170.48  170.48

Aboriginal Conservation 

Program  IESO  0.00 2.31 0.00  0.24
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Program Participation 
 

Table 3 provides the participation results for the residential, business and industrial programs for the 

fourth quarter. Where a value of zero is shown, this indicates that no event, project, or activity 

associated with savings occurred this third quarter. 

 

Table 3: Conservation program participation results  

Initiative  Q4 2015  2015  Metric 

LDC‐delivered programs  

Residential 

Fridge & Freezer Pickup  5,507 14,524 Appliances 

Heating & Cooling Incentive  16,669 100,029 Installations 

Annual COUPONS  201,890 1,363,074 Measures 

Spring/Fall COUPON event  1,382,532 3,066,946 Measures 

New Home Construction  542 2,834 Homes 

Commercial & Industrial 

Retrofit Program  3,731 14,657 Projects 

Small Business Lighting  4,462 17,353 Projects 

Existing Building 

Commissioning  7 9 Projects 

High Performance New 

Construction  9 64 Buildings 

Audit Funding  21 245 Audits 

Process & Systems  15 23 Projects 

Monitoring & Targeting  0 1 Projects 

Energy Manager   26 324 Projects 

Home Assistance Program  

Home Assistance Program   1,842 13,482 Homes 

Non‐LDC delivered programs 

Industrial Accelerator  Program  5 15 Projects 

Residential/Small Commercial 

Demand Response 
526,683 526,683 Devices 

Aboriginal Conservation 

Program  0 1,727 Homes 

*Includes total count of all available thermostats, switches and in‐home devices.	
	 	

FIRST QUARTER 2015 
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Overview  
 

The Independent Electricity System Operator (IESO) oversees a portfolio of electricity conservation and 

demand management programs that offer savings for all Ontarians. The IESO supports local 

distribution companies’ (LDCs) delivery of programs to their residential, business, and industrial 

customers, and offers programs directly to transmission-connected customers.  

 

This report highlights the achievements of Save on Energy
 

programs and other conservation initiatives 

in the first quarter (Q1) of 2016.  Preliminary results indicate 16 gigawatt-hours (GWh) net energy 

savings from LDC-delivered and non-LDC delivered programs and 173 megawatt (MW) of net peak 

demand savings were achieved.  

 

The IESO’s conservation and demand management efforts are guided by the Conservation First 

Framework, which spans over 2015-2020 and aims to achieve 7 terawatt-hours (TWh) of electricity 

savings through programs and initiatives offered to all customer segments.  The framework also 

includes delivering 1.7 TWh of energy savings through the Industrial Accelerator program.  

 

All Conservation results in this report are preliminary, unverified and subject to evaluation, 

measurement and verification prior to be reported as final, verified.  For more information on the 

IESO’s conservation and demand management programs, please visit saveonenergy.ca. 
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Conservation Highlights 
 

The IESO has continued to lead the advancement of a culture of conservation in Ontario, 

working with the local distribution companies (LDCs) and others to connect customers to 

energy-efficient solutions. The following are highlights from Q1 2016: 

 
All LDCs have submitted CDM Plans:  LDCs continued to submit CDM plans to the IESO during 

the quarter. These plans outline the strategy each LDC will use to cost-effectively meet its portion of the 

provincial target. LDCs can offer a mix of province-wide, local and regional programs. The IESO has 

conditionally approved 42 of 43 plans accounting for 99.9 percent of the 7 TWh target. 
Approved plans are available here: http://www.ieso.ca/Pages/Conservation/Conservaton-First-

Framework/Conservation-and-Demand-Management-Plans.aspx.  

Progress towards Savings Targets:  Based on preliminary unverified results, LDCs have collectively 

achieved 16.8% towards the provincial Conservation First Framework (CFF) targets. This is a great 

achievement as the province has continued the momentum of the previous framework.  Additionally, 

to date the Industrial Accelerator Program has achieved 63 GWh of the 1.8 TWh target. This number 

will increase as more projects are verified and implemented.  

Enhancements in the Home Assistance Program are now available in market:  The Program has been 

enhanced to respond to current market needs. An increase in measure funding to reward and 

maximize installations of energy saving measures has been implemented. Additionally, an 

increase to the Health and Safety allowance has been introduced to deliver greater energy-

related benefits to participants. 

 

New Innovation in IESO’s Conservation Fund:  The IESO’s Conservation Fund helps 

transform the market by supporting innovative energy-saving pilots and bringing ground-

breaking new processes, technologies and policies to the market. The IESO is currently 

supporting PowerStream’s POWER.HOUSE project. This project will install 20 residential solar 

storage units in the PowerStream service area to evaluate their benefits to customers, the 

distribution system and the provincial grid.  Public reports on conservation outcomes, 

electricity system benefits and LDC business models will be produced and shared publicly 

with all Ontario LDCs. 
 

New Small Business Lighting Program Launched:  The new program offers a free onsite lighting 

assessment and up to $2,000 in incentives for turnkey lighting installation. A standard incentive for 

measures that exceed the $2,000 threshold is also available. The enhanced program will now accept 

general service customers with average demand of less than 100 kW (up from 50kW in the previous 

program).   

 

 

 

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.05, Attachments 1-10

http://www.ieso.ca/Pages/Conservation/Conservaton-First-Framework/Conservation-and-Demand-Management-Plans.aspx.
http://www.ieso.ca/Pages/Conservation/Conservaton-First-Framework/Conservation-and-Demand-Management-Plans.aspx.


3 
 

Conservation Portfolio Results 
 

Table 1 summarizes Q1 2016 conservation portfolio results. For the purposes of this report, LDC-

delivered programs include those delivered by LDCs (directly or through contractors, retailers and 

aggregators). Non-LDC delivered program savings are attributed to the INDUSTRIAL ACCELERATOR 

PROGRAM and residential demand response (peaksaver®) customers enrolled pre-2011 who have not 

re-signed participant agreements with their Aggregator or LDC.  All reported LDC activity and savings 

are based on projects reported and invoiced to the IESO only.  Any pipeline projects that have an 

installation date in Q1 2016 are excluded from above. 

 
Table 1: Conservation portfolio results* 

  Q1 2016 2016 Q1 2016 2016 

Net energy 

savings 

(GWh) 

Net energy 

savings 

(GWh) 

Net peak 

demand savings 

(MW) 

Net peak 

demand savings 

(MW) 

LDC-delivered programs 7 7 1 1 

Non-LDC-delivered 

programs 
9 9 173 173 

Total 16 16 174 174 

*Savings reported at generator level; totals may not align due to rounding. 

  

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.05, Attachments 1-10



4 
 

Table 2 provides the net peak demand savings and net energy savings for the residential, business and 

industrial programs for the first quarter.  Where a value of zero is shown, this indicates that no event, 

project, or activity associated with savings occurred this quarter.  

 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative 
Delivery 

agent 

Net Energy Savings 

(MWh) 

Net Peak Demand 

Savings (kW) 

LDC-delivered programs Q1 2016 2016 Q1 2016 2016 

Residential 

Heating and Cooling Program Contractors 0 0 0 0 

Coupon Program Retailers 2,268 2,268 143 143 

New Construction Program LDCs 0 0 0 0 

Home Assistance Program LDCs 147 147 60 60 

Commercial & Industrial           

Retrofit Program LDCs 4,473 4,473 680 680 

Small Business Lighting Program LDCs 0 0 0 0 

Existing Building Commissioning 

Program LDCs 
0 0 0 0 

High Performance New Construction 

Program LDCs 
12 12 2 2 

Audit Funding Program LDCs 0 0 0 0 

Process & Systems Upgrades 

Program IESO 
0 0 0 0 

Monitoring & Targeting Program LDCs 0 0 0 0 

Energy Manager Program LDCs 0 0 0 0 

Non-LDC delivered programs   Q1 2016 2016 Q1 2016 2016 

Industrial Accelerator  Program IESO 9,226 9,226 1,200 1,200 

Residential/Small Commercial 

Demand Response† 
IESO 0 0 171,587 171,587 

*Savings reported at generator level; totals may not align due to rounding. 

†Residential/Small Commercial Demand Response participation is based on available capacity as at March 31st, 2016 since program 

inception and is not indicative of incremental installations in Q1 2016 
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Program Participation 
 

Table 3 provides the participation results for the residential, business and industrial programs for the 

first quarter. Where a value of zero is shown, this indicates that no event, project, or activity associated 

with savings occurred this third quarter. 

 

Table 3: Conservation program participation results  

Initiative Q1 2016 2016 Metric 

LDC-delivered programs 

Residential 

Heating and Cooling Program 0 0 Installations 

Coupon Program 97,657 97,657 Measures 

New Construction Program 0 0 Homes 

Home Assistance Program 121 121 Homes 

Commercial & Industrial 

Retrofit Program 186 186 Projects 

Small Business Lighting 

Program 
0 0 Projects 

Existing Building 

Commissioning Program 
0 0 Projects 

High Performance New 

Construction Program 
1 1 Buildings 

Audit Funding Program 0 0 Audits 

Process & Systems Upgrades 

Program 
0 0 Projects 

Monitoring & Targeting 

Program 
0 0 Projects 

Energy Manager Program 0 0 Projects 

Non-LDC delivered programs 

Industrial Accelerator  Program 1 1 Projects 

Residential/Small Commercial 

Demand Response* 
327,285 327,285 Devices 

*Includes total count of all available thermostats, switches and in-home devices. 
  

FIRST QUARTER 2015 
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Overview  
 
The Independent Electricity System Operator (IESO) oversees a portfolio of electricity conservation and 
demand management programs that offer savings for all Ontarians. The IESO supports local 
distribution companies’ (LDCs) delivery of programs to their residential, business, and industrial 
customers, and offers programs directly to transmission-connected customers.  
 
This report highlights the achievements of Save on Energy programs and other conservation initiatives 
in the second quarter (Q2) of 2016.  Preliminary results indicate 149 gigawatt-hours (GWh) net energy 
savings from LDC-delivered and non-LDC delivered programs and 203 megawatts (MW) of net peak 
demand savings were achieved.  
 
The IESO’s conservation and demand management efforts are guided by the Conservation First 
Framework, which spans over 2015-2020 and aims to achieve 7 terawatt-hours (TWh) of electricity 
savings through programs and initiatives offered to all customer segments.  The framework also 
includes delivering 1.7 TWh of energy savings through the Industrial Accelerator program.  
 
All Conservation results in this report are preliminary, unverified and subject to evaluation, 
measurement and verification prior to be reported as final, verified.  For more information on the 
IESO’s conservation and demand management programs, please visit saveonenergy.ca. 
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Conservation Highlights 
 
The IESO has continued to lead the advancement of a culture of conservation in Ontario, 
working with the LDCs and others to connect customers to energy-efficient solutions. The 
following are highlights from Q2 2016: 

 
Progress towards Savings Targets   
Based on preliminary unverified results, LDCs have collectively achieved 1.27 TWh of net persisting 
energy savings, representing 18% towards the 7 TWh provincial Conservation First 
Framework (CFF) target by 2020. Additionally, the Industrial Accelerator Program has 
achieved 0.155 TWh (9%) of the 1.7 TWh target for large transmission-connected customers to 
be achieved by 2020.  With over 0.434 TWh under contract (24% of 1.7TWh target), savings are 
expected to increase as new projects come into service. 0.121 TWh was newly contracted in Q2 
2016. 
 
New Innovation 
To date, 8 local LDC-programs and 30 LDC pilots have been approved.   Toronto Hydro's PUMPsaver 
was approved as a local program in Q2 2016 after the successful completion of their 2015 pilot. 
PUMPsaver provides a no cost turn-key offer to business and industrial customers to improve the 
efficiency of their pump motors in hydronic systems.   In addition, building off the success of 
PowerStream’s local Business Refrigeration Initiative focused on commercial refrigeration upgrades, 
the IESO approved Enersource’s adaptation of their own Business Refrigeration Initiative. 
  
Save on Energy Retrofit Program Enhancements  
New LED measures in the Retrofit program have been introduced. The new measures 
complement the existing offering of prescriptive lighting measures available through the 
Retrofit Program and ensure eligible measures and incentives continue to keep pace with the 
marketplace.  In addition, in the effort to improve customer experience in the program, the 
Engineered and Custom track application process been simplified to include two distinct 
options, enabling the applicant to choose the track that best suits their business needs.  
 
Residential Program Enhancements  
The Residential working group is working to improve the customer experience of the Coupons and 
Heating and Cooling programs by investigating new measures, incentives and program delivery 
mechanisms.  The working group has conducted a review and analysis of a variety of program 
concepts and held stakeholder consultations.  Plans to ensure program continuity and smooth 
transitions to enhanced program delivery are currently in development.  
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Conservation Portfolio Results 
 
Table 1 summarizes Q2 2016 conservation portfolio results. For the purposes of this report, LDC-
delivered programs include those delivered by LDCs (directly or through contractors, retailers and 
aggregators). Non-LDC delivered program savings are attributed to the INDUSTRIAL ACCELERATOR 
PROGRAM and residential demand response (peaksaver®) customers enrolled pre-2011 who have not 
re-signed participant agreements with their Aggregator or LDC.  All reported LDC activity and savings 
are based on projects reported and invoiced to the IESO only.  Any pipeline projects that have an 
installation date in Q2 2016 are excluded from above. 
 
Table 1: Conservation portfolio results* 
*Savings reported at generator level; totals may not align due to rounding. 

  Q2 2016 2016 Q2 2016 2016 

Net energy 
savings 
(GWh) 

Net energy 
savings 
(GWh) 

Net peak 
demand 
savings 
(MW) 

Net peak 
demand 
savings 
(MW) 

LDC-delivered programs 90 163 9 20 
Non-LDC-delivered programs 59 693 194 196 
Total 149 232 203 216 
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Table 2 provides the net peak demand savings and net energy savings for the residential, business and 
industrial programs for the second quarter.  Where a value of zero is shown, this indicates that no 
event, project, or activity associated with savings occurred this quarter.  
 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative Delivery 
Agent 

Net Energy Savings 
(MWh) 

Net Peak Demand 
Savings (kW)  

 Save on Energy LDC-delivered programs Q2 2016 2016 Q2 2016 2016 
 Residential 
 Heating and Cooling Program Contractors 819 4,949 245 1,479 
 Coupon Program Retailers 71,096 88,547 6,797 9,104 
 New Construction Program LDCs 13 18 1 1 
 Home Assistance Program LDCs 648 1,836 335 584 
 Commercial & Industrial       Retrofit Program LDCs 16,789 64,136 1,812 8,465 
 Small Business Lighting Program LDCs 678 951 80 100 
 Existing Building Commissioning 

Program 
LDCs 0 0 0 0 

 High Performance New 
Construction Program 

LDCs 346 1,548 26 163 

 Audit Funding Program LDCs 54 696 10 111 
 Process & Systems Upgrades 

Program 
IESO 0 0 0 0 

 Monitoring & Targeting Program LDCs 0 0 0 0 
 Energy Manager Program LDCs 0 0 0 0 
 Non-LDC delivered programs  Q2 2016 2016 Q2 2016 2016 
 Industrial Accelerator  Program IESO 58,621 69,107 6,922 8,266 
 Residential/Small Commercial 

Demand Response 
IESO 0 0 187,071 187,567 

 * Residential/Small Commercial Demand Response participation is based on available capacity as at June 30th, 2016 since program 
inception and is not indicative of incremental installations in Q2 2016 

 **LDC savings reported above are based on projects reported and invoiced to the IESO only. Any pipeline projects 
that have an installation date in Q2 2016 are excluded from above.  

  ***All Conservation results are preliminary, unverified and subject to evaluation, measurement and verification prior to be reported as final, 
verified.  Savings reported at generator level; stated results are annual persisting savings. 
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Program Participation 
 
Table 3 provides the participation results for the residential, business and industrial programs for the 
second quarter. Where a value of zero is shown, this indicates that no event, project, or activity 
associated with savings occurred this second quarter. 
 
Table 3: Conservation program participation results  

Initiative Q2 2016 2016 Metric 
Save on Energy LDC-delivered programs  
Residential 
Heating and Cooling Program 1,994 10,092 Installations 
Coupon Program 2,093,910 2,530,407 Measures 
New Construction Program 11 12 Homes 
Home Assistance Program 479 1,339 Homes 
Commercial & Industrial 
Retrofit Program 387 1,540 Projects 
Small Business Lighting Program 88 108 Projects 
Existing Building Commissioning 
Program 0 0 Projects 

High Performance New Construction 
Program 7 20 

Buildings 

Audit Funding Program 9 43 Audits 
Process & Systems Upgrades Program 0 0 Projects 
Monitoring & Targeting Program 0 0 Projects 
Energy Manager Program 0 0 Projects 
Non-LDC delivered programs 
Industrial Accelerator  Program 7 23 Projects 
Residential/Small Commercial Demand 
Response* 

328,451 328,451 Devices 

* Residential/Small Commercial Demand Response participation is based on available capacity as at June 30th, 2016 since program 
inception 
**LDC savings reported above are based on projects reported and invoiced to the IESO only. Any pipeline projects that have an 
installation date in Q2 2016 are excluded from above.  
***All Conservation results are preliminary, unverified and subject to evaluation, measurement and verification prior to be reported as 
final, verified.  Savings reported at generator level; stated results are annual persisting savings. 
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Overview  
 

The Independent Electricity System Operator (IESO) oversees a portfolio of electricity 

conservation and demand management programs that offer savings for all Ontarians. The 

IESO supports local distribution companies’ (LDCs) delivery of programs to their residential, 

business, and industrial customers, and offers programs directly to transmission-connected 

customers.  

 

This report highlights the achievements of Save on Energy programs and other 

conservation initiatives in the third quarter (Q3) of 2016.  Preliminary results indicate 46 

gigawatt-hours (GWh) net energy savings from LDC-delivered and non-LDC delivered 

programs and 191 megawatts (MW) of net peak demand savings were achieved.   Key 

highlights for the quarter include the development of two new province-wide programs 

initiated as part of the June 10, 2016 Ministry Directive: Energy Performance Program for 

Multi-Site Customers and a Whole Home Pilot Program for residential customers.  In 

addition, the Achievable Potential Study was posted on July 4, 2016 to help inform the 

Conservation First Framework (CFF) mid-term review and electricity efficiency planning 

and programs in Ontario.  Finally, the IESO launched the new Save on Energy marketing 

campaign covering television, cinema, print, and digital media. 

  
 

The IESO’s conservation and demand management efforts are guided by the CFF, which spans 

over 2015-2020 and aims to achieve 7 terawatt-hours (TWh) of electricity savings through 

programs and initiatives offered to all customer segments.  An additional 1.7 TWh of energy 

savings is to be achieved through the Industrial Accelerator program.  

 

All Conservation results in this report are preliminary, unverified and subject to evaluation, 

measurement and verification prior to be reported as final, verified.  For more information on 

the IESO’s conservation and demand management programs, please visit saveonenergy.ca. 
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Conservation Portfolio Results 
 

Table 1 summarizes Q3 2016 conservation portfolio results. For the purposes of this report, 

LDC-delivered programs include those delivered by LDCs (directly or through contractors, 

retailers and aggregators). Non-LDC delivered program savings are attributed to the 

INDUSTRIAL ACCELERATOR PROGRAM and residential demand response (peaksaver®) 

customers enrolled pre-2011 who have not re-signed participant agreements with their 

Aggregator or LDC.  All reported LDC activity and savings included in this report are based 

on projects reported and invoiced to the IESO only.  Any project that has an installation date in 

Q3 2016 but not yet reported and invoiced to the IESO are excluded from above. 

 
Table 1: Conservation portfolio results* 

  Q3 2016 2016 Q3 2016 2016 

Net energy 

savings 

(MWh) 

Net energy 

savings 

(MWh) 

Net peak 

demand 

savings 

(kW) 

Net peak 

demand 

savings 

(kW) 

LDC-delivered programs 28,980 326,250 8,636 43,527 

Non-LDC-delivered 

programs 17,197 93,828 182,284 190,848 

Total 46,177 420,078 190,919 234,375 
*Savings reported at generator level; totals may not align due to rounding.  
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Table 2 provides the net peak demand savings and net energy savings for the residential, 

business and industrial programs for the third quarter.  Where a value of zero is shown, this 

indicates that no event, project, or activity associated with savings occurred this quarter.  

 
Table 2: Net peak demand and net energy savings for residential and business programs* 

Initiative 
Delivery 

Agent 

Net Energy  

Savings (MWh) 

Net Peak Demand 

Savings (kW) 

LDC-delivered programs Q3 2016 2016 Q3 2016 2016 
 Residential 

Heating and Cooling Program Contractors 4,772 24,025 4,226 9,170 
 Coupon Program Retailers 5,144 112,244 564 7,839 
 New Construction Program LDCs 63 156 2 13 
 Home Assistance Program LDCs 2,009 4,484 1,324 2,072 
 Commercial & Industrial 

     
 Retrofit Program LDCs 13,987 178,283 1,996 23,068 
 Small Business Lighting Program LDCs 2,005 4,104 441 864 
 Existing Building Commissioning 

Program 
LDCs - 87 - 21 

 High Performance New 

Construction Program 
LDCs - 1,254 - 271 

 Audit Funding Program LDCs 101 716 21 148 
 Process & Systems Upgrades 

Program 
IESO 897 897 61 61 

 Monitoring & Targeting Program LDCs - - - - 
 Energy Manager Program LDCs - - - - 
 Non-LDC delivered programs 

 
Q3 2016 2016 Q3 2016 2016 

 Industrial Accelerator  Program IESO 16,894 93,524 2,476 11,040 
 Residential/Small Commercial 

Demand Response 
IESO 303 303 179,808 179,808 

 * Residential/Small Commercial Demand Response participation is based on available capacity as at September 30th, 2016 since program 

inception and is not indicative of incremental installations in Q3 2016 
 **LDC savings reported above are based on projects reported and invoiced to the IESO only. Any pipeline projects that have an 

installation date in Q3 2016 are excluded from above.  

  ***All Conservation results are preliminary, unverified and subject to evaluation, measurement and verification prior to be reported as final, 

verified.  Savings reported at generator level; stated results are annual persisting savings. 
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Program Participation 
 

Table 3 provides the participation results for the residential, business and industrial programs 

for the third quarter. Where a value of zero is shown, this indicates that no event, project, or 

activity associated with savings occurred this quarter. 
 

Table 3: Conservation program participation results  

Initiative Q3 2016 2016 Metric 
     LDC-delivered programs  
     Residential 
     Heating and Cooling Program 16,226 68,607 Installations 
     Coupon Program 235,686 6,351,578 Measures 
     New Construction Program 15 54 Homes 
     Home Assistance Program 1,106 2,175 Homes 
     Commercial & Industrial 
     Retrofit Program 369 3,786 Projects 
     Small Business Lighting Program 363 696 Projects 
     Existing Building Commissioning 

Program 
0 4 

Projects 
     High Performance New 

Construction Program 
0 38 

Buildings 
     Audit Funding Program 4 96 Audits 
     Process & Systems Upgrades 

Program 
5 13 

Projects 
     Monitoring & Targeting Program 0 0 Projects 
     Energy Manager Program 0 5 Projects 
     Non-LDC delivered programs 
     Industrial Accelerator  Program 2 25 Projects 
     Residential/Small Commercial 

Demand Response* 
319,226 319,226 Devices 

     * Residential/Small Commercial Demand Response participation is based on available capacity as at September 30th, 2016 since 

program inception 

     **LDC savings reported above are based on projects reported and invoiced to the IESO only. Any pipeline projects that have an installation 

date in Q3 2016 are excluded from above.  

  ***All Conservation results are preliminary, unverified and subject to evaluation, measurement and verification prior to be reported as final, 

verified.  Savings reported at generator level; stated results are annual persisting savings. 
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Overview  
 

The Independent Electricity System Operator (IESO) oversees a portfolio of electricity 

conservation and demand management programs that offer savings for all Ontarians. The IESO 

supports local distribution companies’ (LDCs) delivery of programs to their residential, 

business, and industrial customers, and offers programs directly to transmission‐connected 

customers.   The IESO’s conservation and demand management efforts are guided by the 

Conservation First Framework (CFF), which spans over 2015‐2020 and aims to achieve 7 

terawatt‐hours (TWh) of electricity savings through programs and initiatives offered to all 

customer segments.  An additional 1.7 TWh of energy savings is to be achieved through the 

Industrial Accelerator program (IAP).  

 

This report highlights the achievements of Save on Energy
 

programs and other 

conservation initiatives in the fourth quarter (Q4) of 2016, as well as progress towards the 

2020 targets.  Preliminary program savings results indicate 97 gigawatt‐hours (GWh) and 

12 megawatts (MW) of net reported incremental 2020 annual energy and peak demand 

savings were achieved from LDC delivered and Non‐LDC delivered programs.  

 

Under CFF, programs have achieved a total of 1.92 TWh (27%) of the 7 TWh CFF 2020 

target reported in 2015‐2016.  This is lower than the LDCs original forecast of achieving 

34% of 2020 targeted by the end of 2016, however LDCs have until April 2017 to report on 

all 2016 savings for inclusion in the  2016 Verified Results Report and therefore, more 

savings are expected to reported prior to finalizing the 2016 results by July 1, 2017. 

 

Under IAP, 0.2 TWh (12%) of the 1.7 TWh 2020 IAP 2.0 target has been achieved (in‐

service) in 2015‐2016.  In addition, 0.6 TWh (35%) of the 1.7 TWh target is currently under 

contract. 

 

Key highlights for the quarter include the formation of the Mid‐term Review Advisory 

Group membership and Terms of Reference to supplement broader engagement efforts, by 

tackling more detailed discussions on the Mid‐Term Review.  The IESO has also initiated 

four new initiatives to support the December 16, 2016 Ministry Directive, which include 

(1)to support and fund pilot projects for new pricing models and non‐price tools specified 

by the Ontario Energy Board through the Conservation Fund; (2) ensure all customers 

have access to province‐wide programs through funding and delivering approved 

programs in service areas where programs are not currently available; (3) undertaking a 

pay‐for‐performance pilot program for IAP eligible customers; and (4) allowing 

transmission connected customers to have their distribution connected facilities eligible to 

participate in IAP.   

 

All Conservation results in this report are preliminary, unverified and subject to evaluation, 

measurement and verification prior to be reported as final.  For more information on the IESO’s 

conservation and demand management programs, please visit saveonenergy.ca. 
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Conservation Portfolio Results 
 

Table 1 summarizes Q4 2016 conservation portfolio results and progress towards target. For the 

purposes of this report, LDC‐delivered programs include those delivered by LDCs (directly or 

through contractors, retailers and aggregators). Non‐LDC delivered program savings are 

attributed to the INDUSTRIAL ACCELERATOR PROGRAM.  All reported LDC activity and savings 

included in this report are based on projects reported and invoiced to the IESO.  Any project 

that has an installation date in 2015 or 2016 but not yet reported and invoiced to the IESO are 

excluded from above. 

 
Table 1: Conservation Portfolio Results* 

  2016 Quarter 4 2015‐to‐Date

Target 

(GWh) 

2015‐to‐

Date 

Progress 

towards 

Target 

(%) 

Energy 

Savings 

(GWh) 

Peak 

Demand 

Savings 

(MW) 

Energy 

Savings 

(GWh) 

Peak 

Demand 

Savings 

(MW) 

LDC‐Delivered Programs  97  12  1,923  277  7,000  27 

Non‐LDC‐Delivered 

Programs 
26  3  196  24  1,700  12 

*Net Reported Incremental 2020 Annual Savings at the End‐User Level as of 2016 Quarter 4  

   

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.05, Attachments 1-10



3	
	

Table 2 provides the net peak demand savings and net energy savings for the residential, 

business and industrial programs for the fourth quarter.  Where a value of zero is shown, this 

indicates that no event, project, or activity associated with savings occurred the reported period.  

 
Table 2: Net peak demand and net energy savings for residential and business programs* 

  2016 Quarter 4 2015‐to‐Date 

First Year

Savings 

2020 Annual

Savings 

First Year 

Savings 

2020 Annual

Savings 

Energy 

(GWh) 

Peak 

Demand

(MW) 

Energy

(GWh) 

Peak 

Demand

(MW) 

Energy

(GWh) 

Peak 

Demand 

(MW) 

Energy

(GWh) 

Peak 

Demand

(MW) 

LDC‐Delivered Programs  

Residential                          

Coupon Program  55  4 55 4 329 22  327 22

Heating & Cooling 

Program 

6  2 6 2 92 40  92 40

New Home Construction 

Program 

1  0 1 0 8 1  8 1

Home Assistance 

Program 

2  1 2 1 25 6  21 6

Fridge and Freezer Pick‐

up Program2 
0  0 0 0 6 1  0 0

Aboriginal Conservation 

Program2 
0  0 0 0 4 1  3 1

Total Residential   64  6 64 6 464 71  451 69

Business                          

Audit Funding Program  0  0 0 0 33 7  0 0

Retrofit Program  28  5 27 4 1,073 152  1,066 150

Small Business Lighting 

Program 

5  1 3 1 61 14  39 9

High Performance New 

Construction Program 

2  0 2 0 28 6  27 6

Existing Building 

Commissioning Program 

0  0 0 0 1 1  0 0

Process & Systems 

Upgrades Program 

0  0 0 0 297 37  297 37

Energy Manager Program  0  0 0 0 37 8  27 5

Monitoring & Targeting 

Program 

0  0 0 0 1 0  0 0

Program Enabled 

Savings2 
0  0 0 0 16 1  7 0

Total Business   35  6 33 5 1,548 225  1,463 207

Local / Regional / Pilots                          

Business Refrigeration 

Incentives Local Program 

0  0 0 0 1 0  1 0

Social Benchmarking 

Local Program 

0  0 0 0 6 0  0 0

EnerNOC Pilot Program  0  0 0 0 0 0  0 0

Loblaws Pay‐for‐

Performance Pilot 

Program 

0  0 0 0 8 1  8 1
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Strategic Energy Group 

Pilot Program 

0  0 0 0 12 1  0 0

Social Benchmarking Pilot   0  0 0 0 17 2  0 0

Total 

Local/Regional/Pilot 

0  0 0 0 44 3  9 1

Total LDC‐Delivered  99  12 97 12 2,057 300  1,923 277

Non‐LDC‐Delivered                         

Industrial Accelerator 

Program 
26  3 26 3 196 24  196 24

Total Non‐LDC‐

Delivered 

26  3 26 3 196 24  196 24

LDC‐Delivered Demand 

Response  

                       

Residential and Small 

Commercial Demand 

Response Program3 

0  168 n/a  n/a  0 168  n/a  n/a 

Total LDC‐Delivered 

Demand Response  

0  168 n/a n/a 0 168  n/a  n/a

Grand Total  125  184 122 15 2,253 492  2,119 301

1     CDM program savings results are: a) ʺreportedʺ, that is preliminary, unverified and subject to evaluation, measurement and verification  

(EM&V) prior to being reported as ʺverifiedʺ and final; b) net, accounting for expected realization, free‐ridership and spillover;  

c) incremental and d) at the end‐user level; 

2     Delivered under the 2011 ‐ 2014 + 2015 Extension Legacy Framework only 

3     Residential and Small Commercial Demand Response Program was delivered under CFF predecessor frameworks and results are based  

on availability as of December 31, 2016 since program inception and is not indicative of incremental installations in 2016 Quarter 4 
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Program Participation 
 
Table 3 provides the participation results for the residential, business and industrial programs 

for the fourth quarter and progress towards target. Where a value of zero is shown, this 

indicates that no event, project, or activity associated with savings occurred the reported period. 
 

Table 3: Conservation program participation results  

 

Delivery 

Agent 

Incremental Participation as of 2016 

Quarter 41 

        
Metric 

2016 

Quarter 4 
2015‐to‐Date

LDC‐Delivered Programs   

Residential  

Coupon Program  Retailers  Measures  4,319,008  17,812,279

Heating & Cooling Program  Contractors Installations  13,285  226,730

New Construction Program  LDCs  Homes  19  4,103

Home Assistance Program  LDCs  Homes  886  19,957

Fridge and Freezer Pick‐up Program2  LDCs  Appliances  0  14,733

Aboriginal Conservation Program2  Contractor  Homes  0  1,586

Business              

Audit Funding Program  LDCs  Audits  11  509

Retrofit Program  LDCs  Projects  537  22,228

Small Business Lighting Program  LDCs  Projects  832  20,587

High Performance New Construction Program  LDCs  Buildings  4  243

Existing Building Commissioning Program  LDCs  Projects  0  28

Process & Systems Upgrades Program  LDCs  Projects  7  58

Energy Manager Program  LDCs  Projects  20  450

Monitoring & Targeting Program  LDCs  Projects  0  2

Program Enabled Savings2  LDCs  Projects  0  14

Local / Regional / Pilots 

Business Refrigeration Incentives Local Program  LDCs  Projects  89  121

Social Benchmarking Local Program  LDCs  Participants  0  49,125

EnerNOC Pilot Program  Contractor  Projects  0  12

Loblaws Pay‐for‐Performance Pilot Program  Contractor  Projects  0  18

Strategic Energy Group Pilot Program  Contractor  Projects  0  10

Social Benchmarking Pilot Program  Contractor  Participants  0  150,258

Non‐LDC‐Delivered Programs  

Industrial Accelerator Program   IESO  Projects  6  48

LDC Delivered Demand Response  

Residential and Small Commercial Demand 

Response Program3 
LDCs  Devices  320,158  320,158

                   
   1     CDM program participation results are ʺreportedʺ, that is preliminary, unverified and subject to evaluation, 

measurement and verification prior to being reported as ʺverifiedʺ and final; 

   2     Delivered under the 2011 ‐ 2014 + 2015 Extension Legacy Framework only; 

   3     Residential and Small Commercial Demand Response Program was delivered under CFF predecessor frameworks 

and results are based on availability as of December 31, 2016 since program inception and is not indicative of 

incremental installations in 2016 Quarter 4; 
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Overview 
The Independent Electricity System Operator (IESO) oversees a portfolio of electricity 
conservation and demand management programs that offer savings for all Ontarians. The IESO 
supports local distribution companies’ (LDCs) delivery of programs to their residential, 
business, and industrial customers, and offers programs directly to transmission-connected 
customers.   The IESO’s conservation and demand management efforts are guided by the 
Conservation First Framework (CFF), which spans over 2015-2020 and aims to achieve 7 
terawatt-hours (TWh) of electricity savings through programs and initiatives offered to all 
customer segments.  An additional 1.7 TWh of energy savings is to be achieved through the 
Industrial Accelerator program (IAP). 

This report highlights the achievements of Save on Energy programs and other 
conservation initiatives in the first quarter (Q1) of 2017, as well as progress towards the 
2020 targets.  Total preliminary program savings results indicate 99 gigawatt-hours (GWh) 
and 12 megawatts (MW) of net reported incremental 2020 annual energy and peak 
demand savings were achieved from LDC delivered and Non-LDC delivered programs. 

Under CFF, programs have achieved a total of 2.420 TWh (35%) of the 7 TWh CFF 2020 
target as of Q1 2017.  Under the Industrial Accelerator Program (IAP), 0.238 TWh (14%) of 
the 1.7 TWh 2020 IAP target has been achieved (in-service) as of Q1 2017.  In addition, 
0.606 TWh (36%) of the 1.7 TWh target is currently under contract. 

Key highlights for the quarter include the introduction of the Business Refrigeration 
Program as a new province-wide program.  The newly launched Energy Performance 
Program, the first pay-for-performance program in North America, generated interest 
from customers resulting in applications.  In addition, the Mid-Term Review Advisory 
Group met twice as part of the broader stakeholder engagement on the Mid-Term Review 
of the CFF and the IAP. 

All Conservation results in this report are preliminary, unverified and subject to evaluation, 
measurement and verification prior to be reported as final.  For more information on the IESO’s 
conservation and demand management programs, please visit www.saveonenergy.ca. 

Conservation Portfolio Results 

Table 1 summarizes Q1 2017 conservation portfolio results and progress towards target.  For the 
purposes of this report, LDC-delivered programs include those delivered by LDCs (directly or 
through contractors, retailers and aggregators).  Non-LDC delivered program savings are 
attributed to the INDUSTRIAL ACCELERATOR PROGRAM.  All reported LDC activity and savings 
included in this report are based on projects reported and invoiced to the IESO.  Any projects 
that have been completed, but not yet reported and invoiced to the IESO are excluded from the 
following results. 
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Table 1: Conservation Portfolio Results* 
 2017 Q1 2015-2017 Q1 

Target 
(GWh) 

2015-2017 
Q1 

Progress 
towards 
Target 

(%) 

Energy 
Savings 
(GWh) 

Peak 
Demand 
Savings 
(MW) 

Energy 
Savings 
(GWh) 

Peak 
Demand 
Savings 
(MW) 

LDC-Delivered 
Programs 

57 7 2,420 324 7,000 35 

Non-LDC-Delivered 
Programs 

42 5 238 27 1,700 14 

*Net Reported Incremental 2020 Annual Savings at the End-User Level as of 2017Q1 
 
Table 2 provides the net peak demand savings and net energy savings for the residential, 
business and industrial programs for the fourth quarter.  Where a value of zero is shown, this 
indicates that no event, project, or activity associated with savings occurred the reported period. 

Table 2: Net peak demand and net energy savings for residential and business programs 
 2017 Q1 2015-2017 Q1 

First Year 
Savings 

2020 Annual 
Savings 

First Year 
Savings 

2020 Annual 
Savings 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 
LDC-Delivered Programs 
Residential 
Coupon Program 5 0.3 5 0.3 510 34 505 33 
Heating & Cooling 
Program 

3 1 3 1 109 45 109 45 

New Home 
Construction Program 0.02 0.001 0.2 0.001 11 1 11 1 

Home Assistance 
Program 

2 1 1 1 29 8 23 7 

Fridge and Freezer Pick-
up Program2 0 0 0 0 6 1 0 0 

Aboriginal 
Conservation Program2 

0 0 0 0 4 1 3 1 

Total Residential 10 2 9 2 669 90 652 88 
Business 
Audit Funding Program 0 0 0 0 36 8 0 0 
Retrofit Program 18 3 18 3 1,320 180 1,311 178 
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 2017 Q1 2015-2017 Q1 
First Year 
Savings 

2020 Annual 
Savings 

First Year 
Savings 

2020 Annual 
Savings 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 
Small Business Lighting 
Program 4 1 3 1 68 16 44 10 

High Performance New 
Construction Program 

0.5 0.1 0.5 0.1 36 9 36 9 

Existing Building 
Commissioning 
Program 

0 0 0 0 2 1 0 0 

Process & Systems 
Upgrades Program 

9 1 9 1 316 32 316 32 

Energy Manager 
Program 

4 0 4 0 41 8 31 5 

Monitoring & Targeting 
Program 

0 0 0 0 1 0 0 0 

Program Enabled 
Savings2 

0 0 0 0 16 1 7 0.1 

Total Business 36 5 35 5 1,837 254 1,745 234 
 2017 Q1 2015-2017 Q1 

First Year 
Savings 

2020 Annual 
Savings 

First Year 
Savings 

2020 Annual 
Savings 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 
Local / Regional / Pilots 
Adaptive Thermostat Local 
Program 

0 0 0 0 0 0 0 0 

Business Refrigeration 
Incentives Local Program 

12 0.2 12 0.2 14 0.5 14 0.5 

First Nation Conservation 
Local Program 0.8 0.5 0.8 0.5 0.8 0.5 0.8 0.5 

PUMPSaver Local Program 0 0 0 0 0 0.08 0 0 
Social Benchmarking Local 
Program 0.002 0 0 0 6 9 0 0 

EnerNOC Pilot Program 0 0 0 0 0.3 0 0 0 
Loblaws Pay-for-
Performance Pilot Program 0 0 0 0 8 1 8 1 

Strategic Energy Group 
Pilot Program 

0 0 0 0 12 1 0 0 

Social Benchmarking Pilot 
Program 0 0 0 0 17 2 0 0 
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 2017 Q1 2015-2017 Q1 
First Year 
Savings 

2020 Annual 
Savings 

First Year 
Savings 

2020 Annual 
Savings 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 

Energy 
(GWh) 

Peak 
Demand 

(MW) 
Total 
Local/Regional/Pilot 13 0.7 13 0.7 58 13 23 2 

Total LDC-Delivered 59 8 57 7 2,565 357 2,420 324 
Non-LDC-Delivered 
Industrial Accelerator 
Program 

42 5 42 5 238 27 238 27 

Total Non-LDC-
Delivered 42 5 42 5 238 27 238 27 

LDC-Delivered Demand Response 
Residential and Small 
Commercial Demand 
Response Program3 

0 168 0 0 0 168 0 0 

Total LDC-Delivered 
Demand Response 0 168 0 0 0 168 0 0 

Grand Total 101 181 99 12 2,803 553 2,658 351 
1) CDM program savings results are: a) "reported", that is preliminary, unverified and subject to 

evaluation, measurement and verification (EM&V) prior to being reported as "verified" and final; b) 
net, accounting for free-ridership and spillover; c) incremental and d) at the end-user level; 

2) Delivered under the 2011 - 2014 + 2015 Extension Legacy Framework only; 
3) Residential and Small Commercial Demand Response Program was delivered under CFF predecessor 

frameworks and results are based on availability as of March 31, 2017 since program inception and is 
not indicative of incremental installations in 2017Q1; 

Program Participation 

Table 3 provides the participation results for the residential, business and industrial programs 
for the fourth quarter and progress towards target. Where a value of zero is shown, this 
indicates that no event, project, or activity associated with savings occurred the reported period. 

Table 3: Conservation program participation results 
 Delivery 

Agent 
Incremental Participation as of 2017 Q11 

Metric 2017 Q1 2015-2017 Q1 
LDC-Delivered Programs 
Residential 
Coupon Program Retailers Measures 289,035 28,624,704 
Heating & Cooling Program Contractors Installations 5,769 265,699 
New Construction Program LDCs Homes 17 4,199 
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Home Assistance Program LDCs Homes 826 21,932 
Fridge and Freezer Pick-up Program2 LDCs Appliances 0 14,733 
Aboriginal Conservation Program2 Contractor Homes 0 1,586 
Business 
Audit Funding Program LDCs Audits 6 603 
Retrofit Program LDCs Projects 455 26,385 
Small Business Lighting Program LDCs Projects 848 21,910 
High Performance New Construction Program LDCs Buildings 18 349 
Existing Building Commissioning Program LDCs Projects 0 44 
Process & Systems Upgrades Program LDCs Projects 5 74 
Energy Manager Program LDCs Projects 4 462 
Monitoring & Targeting Program LDCs Projects 0 2 
Program Enabled Savings2 LDCs Projects 0 14 
Local / Regional / Pilots 
Adaptive Thermostat Local Program LDCs Homes 0 2 
Business Refrigeration Incentives Local Program LDCs Projects 189 507 
First Nation Conservation Local Program LDCs Homes 461 461 
PUMPSaver Local Program LDCs Projects 0 5 
Social Benchmarking Local Program LDCs Participants 166,605 166,608 
EnerNOC Pilot Program Contractor Projects 0 12 
Loblaws Pay-for-Performance Pilot Program Contractor Projects 0 18 
Social Benchmarking Pilot Program Contractor Participants 0 150,258 
Strategic Energy Group Pilot Program Contractor Projects 0 10 
Non-LDC-Delivered Programs 
Industrial Accelerator Program IESO Projects 13 74 
LDC Delivered Demand Response 
Residential and Small Commercial Demand Response 
Program3 LDCs Devices 320,158 320,158 

1) CDM program participation results are "reported", that is preliminary, unverified and subject to evaluation, 
measurement and verification prior to being reported as "verified" and final; 

2) Delivered under the 2011 - 2014 + 2015 Extension Legacy Framework only; 
3) Residential and Small Commercial Demand Response Program was delivered under CFF predecessor 

frameworks and results are based on availability as of March 31, 2017 since program inception and is not 
indicative of incremental installations in 2017Q1; 
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Message from the Vice-President,  

 
 

 
 

 
 

 

 
 

Conservation and Corporate Relations 

In collaboration with more than 70 local distribution 
companies (LDCs), the IESO embarked on a new six-year 
(2015-2020) Conservation First Framework (CFF) that 
offers committed funding for conservation and energy 
efficiency to homes and businesses across the province. 

Over the past 10 years, Ontarians have achieved 13.5 billion 
kilowatt-hours (kWh) of electricity savings through both 
programs and changes to codes and standards. 

A total of 1.3 terawatt-hour (TWh) of energy savings was achieved 
in 2015, equivalent to powering 142,000 homes for one year. Of 
the 1.3 TWh of energy savings, 1.1 TWh will persist to 2020. The 
province is on track to meet the 2020 energy-savings target of 7 
TWh through CFF programs and 1.7 TWh through the Industrial 
Accelerator Program (IAP). These 2015 conservation results 
demonstrate that Ontario is continuing to build on the foundation 
of past conservation efforts and is moving towards more cost-ef-
fective and deeper energy savings. 

Energy efficiency and climate change have never been more preva-
lent in Ontario than they are now. The provincial efforts in promoting 
a culture of conservation and providing valuable, cost-effective 
support and resources to homes and businesses are contributing to 
customers realizing energy-efficiency benefits that go beyond cost 
savings to improved business operations and more efficient homes. 

The IESO works with its partners to promote, monitor, and plan 
for conservation – as it is the most cost-effective resource to help 
meet the province’s energy needs, as well as one that delivers 
other non-energy related benefits. In 2015, conservation was 
delivered at a program cost to consumers of under four cents per 
kWh. For every dollar invested in energy efficiency programs, 
Ontarians have saved two dollars in avoided energy costs. 

In addition to the energy-efficiency programs delivered through 
the LDCs, the IESO is committed to encouraging new, innovative 
solutions and technologies that will help us met our targets. 
Communities and customers across the province are benefiting 
through investments in new program ideas and other energy-
management initiatives that provide effective and long-term 
results on a regional or local scale. 

The IESO is committed to working together to achieve the goals 
of the CFF and IAP and I encourage all partners, stakeholders and 
customers to continue to provide feedback on Ontario’s conserva-
tion efforts. It is through ongoing participation and collaboration 
that we will ensure value for customers while providing a reliable 
and sustainable system for future generations. 

I am pleased to share the 2015 conservation report with you and 
look forward to next year’s results.  

Sincerely, 

Terry Young
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Executive Summary 

The IESO guides the province’s electricity conservation  
 

 
 

 

 

 
 
 

 
 

 
 

 
 
 

efforts and works collaboratively with Local Distribution 
Companies (LDCs) and other industries to ensure 
Ontarians have reliable, clean and cost-effective sources 
of energy today and in the future. 

Many opportunities exist in the marketplace to help all Ontarians 
use energy more wisely and help reduce energy costs. Conserva-
tion programs are available to residents and businesses across the 
province and include energy-saving initiatives that cost-effectively 
reduce the demand for electricity, while providing customers with 
information to help them make wise energy-efficient investments. 
Through these investments, customers will experience the many 
benefits that energy efficiency has to offer and will contribute to 
more sustainable communities by reducing the need to build new 
generation in the future. 

Through the Conservation First Framework (CFF), the IESO and 
LDCs have collaborated to design and deliver new local, regional 
and provincial programs that provide LDCs with more flexibility 
in program design and offer customers more choice. 2015 was a 
transition year in ensuring that all projects through the 2011-2014 
framework were complete, existing province-wide programs were 
enhanced, and new programs were developed for implementation 
in 2015-2016. The CFF includes a 7 terawatt-hour (TWh) energy- 
savings target to be achieved by 2020, and each LDC has been 
assigned individual targets contributing to the overall provincial 
target. An additional 1.7 TWh are to be achieved through the 
IESO’s Industrial Accelerator Program (IAP), which offers energy-
efficiency incentives to transmission-connected customers. 

The objectives of the CFF aim to provide more flexibility for 
LDCs in the design and delivery of conservation programs to 
their communities. LDCs submitted Conservation and Demand 
Management (CDM) plans to the IESO outlining their energy 
conservation activities in a six-year plan. Details included target 
and funding information, any new and ongoing programs 
being delivered, and a choice of funding models. All plans have 
been approved by the IESO and all proposed programs in each 
LDC’s CDM plan were evaluated for cost-effectiveness prior 
to being approved. All approved CDM plans can be found on 
the IESO website. 

To support LDCs in the design and delivery of conservation 
programs, the IESO established the Conservation First 
Implementation Committee (CFIC) consisting of members 
from the LDCs, government, and other utilities to guide the 
success of the framework. The committee also oversees LDC 
working groups, which are responsible for designing, improving, 
and providing input into the management of province-wide 
conservation programs. Working groups and the CFIC share 
the goal of program design and delivery that offer value and 
integrate both customer and market needs. 
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7 TWh 
of energy savings  

 
 

 

 

 

 
 

 

 

to be achieved by 
2020 through 
Conservation 
First Framework

1.7 TWh 
of energy savings 
to be achieved 
through Industrial 
Accelerator Program

A mid-term review of the CFF is planned for completion by June 
2018. The review will help identify challenges and opportunities 
for 2018-2020, focusing on conservation targets and budgets, 
lessons learned about LDC funding models, customer needs, 
program effectiveness (including LDC and IESO services), 
conservation integration with regional planning, CFF alignment 
with Ontario’s 2016 Climate Change Action Plan (CCAP) 
initiatives, and post-2020 approaches to energy efficiency. 
A multi-stakeholder advisory group will be formed as part of 
the engagement to ensure that all interested parties have mean-
ingful opportunities to provide feedback for consideration.

By the end of 2015, there were 12 province-wide programs de-
livered by LDCs across the province and 10 pilot programs and 5 
local programs were approved. All savings achieved from these 
pilots and programs count towards individual LDC and provincial 
energy savings targets.  

In addition to the province-wide, local and pilot programs the IESO 
encourages other conservation activities through its collabora-
tion with industry partners on the delivery of training initiatives 
and its support of new innovative technologies and ideas through 
the Conservation Fund. A variety of training initiatives currently 
exist in the marketplace to help build capability and awareness of 
energy efficiency in the sector. These training initiatives help drive 
participation in Save on Energy programs and provide a platform 
for building relationships with key partners and customers to help 
further influence energy efficiency activities in Ontario.  

To measure the success of our conservation efforts the IESO 
evaluates all conservation programs through its Evaluation, 
Measurement and Verification process, which assesses the 
resource savings, cost-effectiveness, and market impacts of 
each program. The IESO also measures engagement in energy 
efficiency through its regular market research with partners and 
customers to gauge satisfaction of current programs and effec-
tiveness of other conservation initiatives such as province-wide 
advertising. Monitoring behavior towards energy conservation 
and identifying the key influencers helps inform future program 
design and initiatives. 

The IESO’s efforts in supporting LDCs in the delivery of conser-
vation programs, building capability and awareness of energy 
efficiency, making investments in new innovation, and conducting 
market research contribute to a sustainable future and promote a 
culture of conservation across the province. As our communities 
grow, we must continue to engage and seek input from all stake-
holders on Ontario’s energy conservation activities. 
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Conservation Program  
Achievements

Conservation programs help Ontarians better understand what energy-efficient options 
work best for them. The benefits of participating in energy efficiency initiatives go beyond 
cost savings to improving day-to-day operations in businesses and contributing to better 
quality homes. These initiatives are just a few examples of how Ontarians are contributing 
to sustainable communities across the province. 

The IESO approved 40 LDC CDM plans in 2015, which included 
the approval of five new local programs. Approved local programs 
include initiatives such as a business refrigeration incentive, a 
First Nation conservation initiative, and three social benchmarking 
initiatives. There were also 10 pilot programs approved in 2015 
though the LDC Innovation Fund – providing LDCs with oppor-
tunities to better target initiatives that meet the energy needs of 
their communities. 

Province-wide programs delivered by LDCs include incentives 
for lighting upgrades, purchasing energy-efficient products, and 
replacing inefficient equipment. Through the LDC working groups 
the IESO and LDCs have been working to enhance the suite of 
province-wide conservation programs to improve the customer 
experience and ensure that each program offering has measures 
and incentives that offer the most benefits to participants. 

Businesses are becoming more productive through investments 
in energy-efficient upgrades. Business sector participants saved 
1,013 gigawatt-hours (GWh) of energy for the province, account-
ing for 79 percent of the overall energy savings achieved in 2015. 
Businesses undertook more than 13,000 projects through the 
Retrofit Program and completed over 18,000 projects through 
the Small Business Lighting Program. Other highlights include:  
12 Process and Systems Upgrades projects, four of which were 
behind-the-meter generation, and 424 projects were completed 
through the Energy Managers program. Through this program, 
energy managers offer customers the opportunity to fund an 
in-house energy management resource to help identify smart 
energy-efficient investments. 

Residents are making better choices on energy-efficient pur-
chases for their homes. Residential sector participants saved 
268 GWh of energy for the province, accounting for 21 percent 
of the overall energy savings achieved in 2015. Customers across 
the province redeemed more than 4.1 million coupons in 2015, 
resulting in over 6.4 million energy-efficient products purchased 
– more than 5.4 million were for LEDs alone. In addition, there 
were more than 122,000 installations through the Heating and 
Cooling Program. 
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through the 
Small Business 
Lighting Program

424
projects completed 
through the  
Energy Managers 
Program

13,000 +
projects taken on 
through the 
Retrofit Program

Residential

268 GWh
of energy savings 
achieved

4.1 million
coupons redeemed
across the province 

6.4 million
energy effecient 
products purchased

122,000 +
installations through 
the Heating and 
Cooling Program

Through recommendations from customers, stakeholders, LDC 
working groups, and the evaluation, measurement and verification 
(EM&V) process, program enhancements are continuously imple-
mented to help meet the needs of customers across the province. 
Key enhancements to business sector programs include improv-
ing the application process and adding new LED measures to the 
Retrofit Program. In addition, the Small Business Lighting Program 
was redesigned in 2015 as a new province-wide program. These 
changes enabled greater participation by expanding eligibility to 
businesses with an average annual demand of less than 100 kW 
from 50 kW and increasing the incentive from $1,500 to $2,000. 
Key enhancements to residential sector programs include explor-
ing new incentives in the Heating and Cooling Program and adding 
new measures to the Coupons programs. 

Through the IAP, 49 GWh of annual electricity savings were 
brought into service in 2015. 

2015 was a year of transition for IAP, with a new mandate intro-
duced on June 23, 2015. The mandate brought a new incentive 
stream consisting of an Energy Manager program for IAP 
customers. The Energy Manager stream was also quite active, 
with eight positions contracted in, covering about one-eighth 
of the IAP’s customer base. The IESO was active in engaging 
customers to bring potential projects beyond the study phase 
and into project applications, and the program has seen more 
than 70 percent of all eligible customers participate in at least 
one of the incentive streams. 

The total cost to deliver programs in 2015 was $461 million; of 
that total incentive costs were $346 million. To support LDCs in 
the delivery of conservation programs, the IESO provides central 
services to evaluate, promote, and research Ontario’s conservation 
efforts. These services include EM&V, province-wide marketing, 
market research, capability building (including training), IESO 
infrastructure, and technical support. In addition, the IESO delivers 
a $70 million LDC Innovation Fund to support innovation of new 
energy-efficient technologies and a $25 million LDC Collaboration 
Fund to support program design and delivery among LDCs and 
working groups. 
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2015 Conservation Program Savings, Costs, and Participation 

Energy Savings    
(GWh) 

Delivery Costs 
($M)

Incentive Costs 
($M)

Participation

Residential Sector Programs

Coupons Program 156 9.8 28.9 6,460,758 products
Heating and Cooling Incentive 56 6.0 52.4 122,389 installations
New Home Construction Program 6 1.3 1.7 4,012 projects
Fridge and Freezer Pick-up Program 6 1.4 1.4 14,733 appliances
Peaksaver PLUS 0.3 7.1 12.4 530,963 devices

Business Sector and Industrial Programs

Retrofit Program 673 31.9 91.7 13,358 projects
Small Business Lighting Program 50 10.3 29.2 18,643 projects
High Performance New Construction Program 22 3.6 10.3 168 projects
Existing Building Commissioning Program 1 0.7 0.6 11 buildings
Process and Systems Upgrade Program 123 12.6 56.2 12 projects
Industrial Accelerator Program 49 3.7 14.3 16 projects

Educational, Aboriginal, and Low-Income

Home Assistance Program 16 5.2 16.8 16,526 homes
Aboriginal Conservation Program 4 1.6 5.8 1,586 homes
Audit Funding Program 26 2.2 3.6 358 audits
Energy Manager Program 36 4.5 5.2 424 projects
Monitoring and Targeting Program 1 0.4 0.3 2 projects
Program Enabled Savings 16 0 0 14 projects

Other

Conservation Fund Pilots* 37.8 1.4 0.5 -
LDC Innovation Fund - 0.8 - -
LDC Collaboration Fund - 0.1 - -
IESO Central Services - 2.2 - -
2011-2014 Legacy Framework Projects - 11.3 14.2 -

Total 1,281 115.0 345.5

* Strategic Energy Management Pilot – Commercial, Strategic Energy Management Pilot – Industrial, Pay-for-Performance Pilot, Social Benchmarking Pilot
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Program Evaluation and  
Cost Effectiveness

All programs funded through the IESO are evaluated by independent third-party program 
evaluators through its EM&V Protocol and Requirements. The evaluation process also 
provides valuable input into the overall performance of conservation programs,  

 

    

    

contributing to design enhancements and the creation of new incentives. Evaluation 
reports for the 2015 programs are available on the IESO website. 

Two tests are used to evaluate the benefits and costs of Ontario’s 
conservation efforts. The Program Administrator Cost (PAC) test 
measures the benefits (avoided energy and resource costs) and 
costs (all costs associated with delivering a program) from the 
perspective of the program administrator. The Total Resource 
Cost (TRC) test measures the benefits and costs from a societal 
perspective. For a program to be considered cost-effective, the 
benefits of the program must outweigh the costs at a ratio of 
greater than 1.0. 

In addition to the TRC and PAC tests, the Levelized Unit Electricity 
Cost (LUEC) is used in comparing energy-efficiency programs with 
other electricity supply resources. This metric expresses delivery 
costs (all costs associated with designing, delivering and evaluat-
ing a program) as per unit of energy saved (expressed as $/MWh) 
on an annualized basis. 

The IESO evaluates the success of its conservation programs by 
looking at the performance of the entire portfolio. The portfolio 
includes a combination of programs with varying degrees of cost 
effectiveness, from less cost-effective programs delivered to low 
income customers to the very cost-effective business programs. 
The bulk of the savings generated from the portfolio (75 percent) 

come from highly cost-effective programs. This approach reflects 
the need to serve all customer types, and takes into consideration 
the fact that some programs are pilot projects intended to garner 
lessons that can be applied to future programs, while other pro-
grams are intended to realize broader benefits, such as assisting 
low-income households. 

2015 Cost Effectiveness Ratio

TRC PAC LUEC
($/MWh)

Residential Sector Programs 3.59 2.20 36.27
Commercial and Industrial 

Sector Programs 1.00 1.95 33.56
Educational, Aboriginal and 

Low-Income Programs 0.85 1.15 61.35

Portfolio Total 1.27 1.95 35.37

More information on program cost effectiveness can be found in 
the appendix. 
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Conservation Fund 

The IESO’s Conservation Fund has been bringing new innovative programs and 
technologies to market for over 10 years. Since 2011, the fund has committed $22 million 
of support to more than 55 projects, leveraging an additional $37 million in partner 
support. In 2015, eight projects were approved contributing to the overall energy savings 
for the province and generating new innovative conservation solutions for the future. A 
complete list of Conservation Fund projects can be found on the IESO website. 

Electrale Innovation – Hydraulic Air Compressor (HAC)  

 

 
 

 
 

 

Demonstrator Project

Demonstrating an industrial-scale Hydraulic Air Compressor 
to prove its energy efficiency credentials. 

This project will measure and verify the electricity savings of 
new HAC technology on an industrial scale. It is primarily for 
deep mining applications and will provide new opportunities for 
large industrial mining customers to learn more about how this 
technology can increase their energy efficiency. The project will 
demonstrate the basic commercial readiness of energy-efficient 
technology with potential applications in the fields of deep mine 
cooling, carbon capture, air conditioning and general industrial 
gas compression. 

PowerStream – Residential Solar Storage Pilot 
(POWER.HOUSE) 

Evaluating the conservation, electricity system, and utility busi-
ness benefits of residential solar storage systems in Ontario. 

This project provides an opportunity for an LDC to evaluate and 
quantify the various benefits (e.g. conservation, distribution sys-
tem, provincial grid and utility business benefits) that residential 
solar storage can provide in an Ontario context. PowerStream 
has installed 20 residential solar storage units in its service area.  
Reports on conservation outcomes, electricity system benefits 
and LDC business models will be produced and shared publicly 
with all LDCs in the province. 
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LDC Innovation Fund

In 2015, the LDC Innovation Fund provided funding ($70 million over six years) to  

 

 
 

 

 

LDCs, offering a new platform for pilot programs to be implemented in communities 
across the province and providing an opportunity for these pilots to develop into 
local, regional or province-wide programs. 

Toronto Hydro’s PUMPSaver Pilot 

This pilot was designed to identify opportunities to optimize 
hydronic systems for medium to large multi-unit residential 
buildings and commercial facilities. Opportunities for projects 
and direct installation of equipment to replace balancing values 
with variable frequency drives will help to reduce energy 
consumed by hydronic pump motors. Participation consisted of 
10 buildings, six multi-unit residential buildings and four hospitals 
centres. The pilot demonstrated support of the energy savings 
and direct-install delivery model for this type of retrofit. The pilot 
concept has been transitioned to an approved local program that 
is now in market.

Canadian Niagara/Eastern ON/Algoma 
Residential Direct Mail Pilot

Canadian Niagara Power, Eastern Ontario Power and Algoma 
Power, with service provider, Ecofitt, developed a home energy 
kit pilot through the LDC Innovation Fund called “My Energy Kit”. 
The pilot was implemented to test out market response to receiv-
ing free energy saving measures via a direct mail delivery model. 
Residential customers were offered a package of measures to be 
ordered online after filling out a survey about measures currently 
in their home. After completion of the on-line assessment, the 
LDCs mailed kits directly to residents with the measures to be 
self-installed. The suite of energy-efficient products included 
items to target lighting, plug load, weatherization measures 
and domestic hot water measures (for electric hot water heat). 
Preliminary market research conducted by the service provider 
indicated that 97 percent of customers were satisfied with the 
program and 69 percent of customers would have paid a portion 
of the retail price to participate. Canadian Niagara Power is 
currently investigating opportunities to develop a local program 
based on the success of this pilot. Verified savings results will be 
available in 2017.
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The IESO measures the effectiveness of its outreach efforts through regular market  

 
 

research activities, including customer and partner surveys, measuring the effectiveness 
of advertising campaigns and other feedback mechanisms such as focus groups. 
Measuring the overall engagement with energy efficiency provides the IESO and its 
partners with meaningful information to help design conservation programs and deliver 
incentives based on the energy needs of all Ontarians. 

In 2015, overall engagement with energy 
efficiency among the Ontario public was 
consistent with prior years. Most (88 percent) 

people believe they know what to do to reduce energy use and 
believe that their own efforts are worthwhile but only about half 

of Ontarians believe progress in using energy wisely is being 
made across the province. People who know about Save on 
Energy have a positive impression of the brand, saying that it is 
trustworthy, helps improve the energy efficiency of their homes 
and lower their electricity costs. 

Visibility of Conservation in Ontario (percent)
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Public Opinion of Save on Energy (percent)
Following the advice and participating  in the Save on Energy program...

Information from Save on Energy 
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In 2015, 41 percent of Ontario households participated in one or 
more Save on Energy programs during 2015. One in four partici-
pated in multiple Save on Energy programs, a significant increase 
over 2014. The experience of participating in a program met or 
exceeded the expectations of 90 percent of residential customers. 
In fact the majority of customers (7 in 10) said the experience was 
so good that it made them more likely to participate again, which 
results in deeper savings, and made it very likely that they would 
recommend the program to others. This positive word of mouth 
will result in greater savings. 

On the business side engagement is up from 2014 with eight  

 
 

 
 
 

 

 

out of 10 business decision makers and influencers being familiar 
with Save on Energy and agreeing that participation in programs 
can help their organizations save money. Most (80 percent) 
business decision-makers and influencers say their senior 
management pays at least some (50 percent) or a great deal 
(30 percent) of attention to electricity usage and a strong 
minority say electricity consumption is becoming a higher 
priority for their organizations. Just over half of organizations 
have started implementing a strategy to control energy use and 
about half say their organizations actively manage consumption. 
As might be expected education about cost reductions is seen 
to be the key to increasing engagement in the business sector. Of 
note, participating businesses receive incentives for roughly half 
of the eligible projects and more than 90 percent of organizations 
that participated in the province-wide Retrofit program said the 
experience met or exceeded their expectations. 

One way to increase engagement is to increase the visibility of 
conservation. Over the 2015/2016 timeframe, the IESO launched 
a renewed Save on Energy brand combined with a new advertising 
campaign focusing on building engagement through inspirational 
and positive messaging around the multiple benefits that come 
with participating in energy-efficiency projects. The results have 
already made an impact in shifting people’s perceptions and 
intentions about energy-efficiency programs in Ontario. 
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Building Capability  

The IESO focuses on building the energy-efficiency capabilities of LDCs, channel  
 

 
 

 

 

 

 

 

partners, and electricity customers to achieve greater savings from Save on Energy 
projects, and to build their capacity to make conservation an integrated part of 
everyday business. In 2015 efforts were undertaken to expand the reach and scope 
of the IESO’s capability-building initiatives with the objective to support LDCs 
achieving their CFF target through to 2020.

Expanding the role of capability building requires a solid evalua-
tion methodology to validate the extent to which these initiatives 
are achieving desired outcomes. To that end, the IESO adopted 
a new program evaluation protocol for programs where the goal 
is to change behaviour, rather than equipment. This pioneering 
methodology was necessary as behaviour change will be a critical 
objective in meeting CFF targets. This trend is echoed across 
North America, where utilities are discovering that equipment 
change outs need to be accompanied by shifts in how that 
equipment is used. The establishment of this protocol creates the 
necessary foundation for growth in the role of capability building 
going forward. 

Embedding Energy Management into the way 
Ontario Does Business 

The IESO built capability in 2015 through the Energy Manager 
Program, which is delivered by LDCs. This program provides 
funding of up to $80,000 per year to eligible Ontario industrial, 
commercial or institutional electricity customers to employ a 
qualified energy manager. Participating organizations commit to 
contractually agreed-upon reductions in electricity consumption 
in exchange for funding. 

A key objective of the IESO’s energy manager initiative is to see 
energy management adopted by host companies as a normal part 
of everyday business, and to demonstrate the value of energy 
management as a means of controlling variable costs such as 
those for electricity. By the end of 2015, there were 87 energy 
managers supported by the IESO and embedded in operations 
all across Ontario ranging from primary processing industrial 
operations and high technology processing facilities to university 
campuses and multi-site retail stores. Collectively, they achieved 
358 GWhs in savings for which Save on Energy incentives 
were provided. 

Furthermore, these energy managers helped generate 47 GWh in 
operational savings for which no incentive is paid. The IESO’s 2015 
commitment to energy manager funding and support is one of the 
largest of its kind in North America. 

The IESO also provides significant support for the embedded 
energy managers to build their capabilities to deliver savings. This 
support comes in many forms, from training incentives, such as 
for accreditation as a “Certified Energy Manager” or as a “Certified 
Measurement and Verification Professional”, to the hosting of an 
energy manager network and online hub which enables IESO-
funded energy managers to share best practices. 
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In 2015, the IESO developed a plan to provide additional support 
tools for funded energy managers in the form of helpdesk and 
coaching support for complex projects. These additional supports 
are intended to support energy managers in achieving ambitious 
targets under the CFF starting in 2016, as the energy manager 
program is expanded to include energy managers for transmission 

connected facilities and multi-site customers. Two types of energy 
manager were supported in 2015, including embedded energy 
managers who work with an individual industrial, commercial or 
institutional customer, and roving energy managers who serve 
multiple large customers in a defined geographic area. 

Building Capability Through Training and Accreditation

The IESO also provided support to eligible electricity customers and channel partners through incentives to achieve various 
forms of accreditation. Supporting accreditation achieves two key objectives. First, it builds the quality and credibility of 
trained professionals engaged in energy efficiency related work. Second, accreditation helps to professionalize energy- 

 
 

 

 

 

 

 

 

 
 

 

 

efficiency-related work. Together, these give customers, their channels, and LDCs added assurance about the energy 
efficiency services they are provided. From 2011-2015, nearly 6,000 individuals participated in training programs incented 
or offered by the IESO. 

2015

•  Building Operator Certification: 
67 Individuals trained on connecting operation 
and maintenance activity to energy consumption 

•  HVAC Installation Optimization: 
172 Contractors and installers trained on increasing 
the quality of HVAC installations and maintenance

•  Energy Management Training: 
35 practitioners trained in the building energy 
management field 

•  Certified Measurement & Verification 
Professional Training: 
51 individuals trained on the  practice of energy 
efficiency measurement and verification

•  Certified Energy Manager Training: 
139 Energy Management professionals trained 
on energy management practices

•  Commissioning Agent Training: 
15 energy management professionals trained on 
implementing and managing the whole building 
commissioning process in new and existing buildings

•  Low-Rise Residential Builder and Construction 
Trades Training

•  Compressed Air Challenge – Compressed 
Air Training

•  Dollars to $ense Energy Management 
Workshops
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Extending the Conservation Sales Force  
Through Channel Engagement

The IESO continued to build the market’s capability in 2015 by 
providing support to the many delivery channels that influence 
customer decision-making. Contractors, equipment distributors 
and retailers all play significant roles in influencing the purchasing 
decisions of their customers. Channels therefore make strong 
allies when it comes to driving Ontario’s adoption of energy  

 

 

 

 

 
 

 

 
 

efficiency. The capability of delivery channels that provide 
lighting products and services in Ontario, for example, is very 
high. They know the value of energy efficiency and are strong 
promoters of Save on Energy programs. 

The IESO’s efforts in 2015 focussed on technologies with signif-
icant savings potential, such as variable frequency drives, and 
compressed air, and the channels involved in their manufacture 
and distribution. Activities included increasing awareness of 
Save on Energy incentives, training, supporting LDCs in their 
channel-partner relationships, and speaking at channel-
related events. 

For example, in April 2015, 27 representatives from compressed 
air suppliers from across Ontario attended a three-day com-
pressed air certification program which was very well received 
and enhanced the participants’ abilities to conduct compressed 
air audits eligible for the Audit Funding program.

The IESO continued to 
build the market’s 
capability in 2015 by 
providing support to the 
many delivery channels 
that influence customer 
decision-making.
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Conservation Programs  
 

 
 

Savings to Long-Term Energy 
Plan Target

Savings from the CFF contribute to the overall energy and demand savings for the 
province’s energy target set out in the Long-Term Energy Plan (LTEP). The 2013 LTEP 
includes a conservation target of 30 TWh in reduced electricity consumption by 2032. 

Savings Net Persisting Energy Savings at the Generator Level (GWh)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Energy Efficiency 1,621 3,501 4,037 4,770 5,291 6,631 7,784 8,832 11,271 13,523
Demand Response 0 0 1 89 148 71 88 84 0 7

Total 1,621 3,501 4,037 4,859 5,439 6,701 7,872 8,916 11,271 13,530
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Savings Net Persisting Peak Demand Savings at the Generator Level (MW)

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Energy Efficiency 289 780 905 1,010 1,201 1,569 1,613 1,830 2,292 2,567
Demand Response 319 710 678 641 545 546 906 1,469 1,530 1,872

Total 608 1,490 1,583 1,651 1,746 2,115 2,519 3,299 3,823 4,439
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In addition to program savings 
delivered by the IESO and LDCs, 
savings from Codes and Standards 
and activities undertaken by  
other organizations in Ontario 
which result in electricity savings 
also contribute towards the  
long-term 30 TWh target.
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Appendix

Codes and Standards

Codes and standards are a powerful, cost-effective tool for 
achieving energy savings and for building a culture of  

 

 

 

 

 

 

 
 

 
 

conservation in Ontario. All savings from codes and standards 
are allocated towards achievement of the provincial conservation 
target. Several changes to codes and standards occurred in 2015.

Ontario Energy-Efficiency Regulation

Ontario’s Energy-Efficiency Regulation is amended regularly to 
update efficiency requirements and/or test methods for a wide 
range of products. In December 2015, following a public review 
period, the Ontario government amended the province’s 
Energy Efficiency Regulation to include new or enhanced mini-
mum efficiency standards for 18 products, such as commercial 
refrigeration equipment, commercial gas boilers, water chillers, 
furnace fans, geothermal heat pumps and air conditioners. Based 
on available energy data from the United States Department of 
Energy and a third party study, this amendment is estimated to 
save 2.2 TWh/year of electricity in 2032, equivalent to taking 
226,000 homes off the grid. It is also estimated to save 9.7 
petajoule/year of natural gas and oil in 2032, equivalent to the 
total energy consumption of 118,000 homes. This amendment 
came into effect on January 1, 2016.

In 2015, the Ministry of Energy proposed legislative amendments 
to the Green Energy Act, 2009 to enable regulating the water 
efficiency of products and appliances that consume both energy 
and water. 

In 2015, the IESO, in collaboration with the Ministry of Energy, 
commissioned a study to assess electricity savings from product 
standards (according to the Energy-Efficiency Regulation) in 
Ontario. The study was completed in January 2016 and included:

•  Best-practice recommendations to update the IESO’s 2013 
standards analysis methodology, and;

•  Electricity savings estimates for selected 40 products 
(35 residential and 5 commercial) regulated in Ontario with 
compliance dates between January 1, 2013 and January 1, 2018 
as well as for potential future standards for these products 
beyond 2018 to 2035.

Ontario Building Code 2012

While there were no changes in 2015, Ontario’s 2012 Building 
Code came into effect on January 1, 2014, with certain energy 
efficiency related provisions becoming effective on January 1, 
2014, 2015 and 2017. A brief overview of the over 700 changes 
is available online. The building code is a forward-looking 
document, updated approximately every five years, and an 
important policy tool in implementing key priorities of the 
Ontario government.

By January 1, 2017, the new building code will require commercial 
buildings to be 13 percent more energy efficient and houses to 
be 15 percent more energy efficient than if built to the standards 
in the 2006 building code. Taking a longer-term perspective, by 
adhering to the new edition of the building code, new houses will 
consume only 50 percent of the energy consumed by houses 
built according to pre-2006 building codes, and large buildings 
will consume only 65 percent of pre-2006 level buildings. 
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Ontario is the first jurisdiction in Canada to include limiting 
greenhouse gas emissions and peak demand on the energy  
infrastructure as formal sub-objectives in its building code.  
Together with the increased energy-efficiency requirements 
of the code, these changes demonstrate Ontario’s continuing 
leadership among its North American peers in making efficient 
energy performance integral to its building code.

National Energy Code of Canada for Buildings 2015

In 2015, National Research Council Canada published the  
National Energy Code of Canada for Buildings 2015 (NECB 2015). 
The NECB 2015 was developed by the Canadian Commission on 
Building and Fire Codes in collaboration with Natural Resources 
Canada, which sets out technical requirements for the energy 
efficient design and construction of new buildings. The NECB 
2015 includes over ninety changes improving the overall energy 
performance of buildings over the NECB 2011 edition.

Other Influenced Conservation

Other-Influenced conservation is the result of conservation activ-
ity by organizations and programs not funded through the IESO 
that result in electricity savings. The IESO has not performed a 
formal evaluation of this data. The numbers and level of accuracy 
will vary with each organization’s evaluation methodology.

2015 Other Influenced Conservation

Energy Savings  

  

  

  

   

     

     

 

  

 

 

 

 

(GWh)
Demand Savings

(MW)

Federal Government* 84 25
Gas Utilities 35 11
Industrial Conservation 

Initiative** 6 1,103
Capacity Based Demand 

Response Program 0 526

*  Includes the estimated impacts in Ontario in 2015 of activities such as energy- 
efficiency training in the buildings sector (Dollars to $ense training), ENERGY 
STAR Portfolio Manager Benchmarking tool; impacts from programming in 
the industrial sector, including training and the Canadian Industry Program for 
Energy Conservation; ENERGY STAR and R-2000 home labelling. It does not 
include code impacts.

**  Formerly referred to the Global Adjustment Mechanism (GAM) High-5, the 
components of the Global Adjustment and the allocation methodology are set 
out in Ontario Regulation 429/04 (Adjustments under Section 25.33 of the Act) 
made under the Electricity Act, 1998.

Cost-Effectiveness Tests

Component Program 
Administrator Cost  
(PAC) Test

Total Resource Cost 
(TRC) Test

Energy Avoided Costs Benefit Benefit
Additional Resource 

Savings
 
– Benefit

Incremental 
Participant  Costs – Cost

Program 
Administration Costs Cost Cost

Incentive Payments Cost –
Bill Savings – – 

Total Resource Cost Test Calculation 

TRC Test Net Benefit ($) = PV avoided supply cost – 
(PV incremental equipment cost + PV program cost)

Or (to determine net benefit as a ratio):
TRC test (ratio) = PV avoided supply cost / (PV incremental 
equipment cost + PV program cost)

Incentive costs are not included in the determination of the total 
resource cost test net benefit because incentives are a transfer 
of funds from the program-sponsoring organization to partici-
pating customers and, consequently, do not directly enhance the 
aggregate net benefit from a societal perspective.

Program Administrator Cost Test Calculation 

PAC test net benefit ($) = PV avoided supply cost – 
(PV incentive cost + PV program cost)

Or (to determine net benefit as a ratio):
PAC test (ratio) = PV avoided supply cost / (PV incentive cost + 
PV program cost)

Levelized Unit Electricity Cost

LUEC ($/MWh) = PV (incentive cost + program cost) / 
PV lifetime MWh savings
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2015 Cost Effectiveness Ratio

TRC PAC LUEC

Residential Sector Programs 3.59 2.20 36.27
Coupons Program 11.21 2.39 23.48
Heating & Cooling Incentive 1.80 2.17 63.17
New Home Construction Program 1.26 1.88 42.12
Fridge & Freezer Pick-up Program 0.52 0.49 109.36

Business Sector & Industrial Programs 1.00 1.95 33.56
Retrofit Program 1.04 2.68 24.30
Small Business Lighting Program 0.77 0.70 106.45
High Performance New C onstruction Program 2.27 2.51 36.73
Existing Building Commissioning Program 0.21 0.18 360.40
Process and Systems Upgrade Program 0.85 1.20 52.51
Industrial Accelerator Program 0.80 1.26 47.14

Educational, Aboriginal, & Low-Income Programs 0.81 1.07 69.70
Home Assistance Program 1.01 0.88 88.71
Aboriginal Conservation Program 0.86 0.75 105.28
Audit Funding Program 1.07 1.50 37.23
Energy Manager Program 0.72 1.52 47.01
Monitoring & Targeting Program 0.08 0.08 482.49

Province-wide Programs

Province-wide programs are delivered through LDCs under the 
Save on Energy banner and span across all sectors. These pro-
grams offer a variety of incentives for energy-efficient upgrades 
and purchases. More information on Save on Energy and these 
programs can be found at saveonenergy.ca. 

Residential Sector Programs 

Coupons: Offers in-store and online coupons to help customers 
save on a wide range of energy-efficient products
•  The Coupon program has been enhanced to include more  

energy-efficient products and with new more cost-effective 
coupon values introduced in 2016 

Heating and Cooling Program: Offers incentives for homeowners 
to improve the overall efficiency of their HVAC systems

New Home Construction: Encourages new home builders to  
build energy-efficient homes that provide home buyers with the 
benefits of increased comfort and energy-efficient features

Fridge and Freezer Pick-up Program: Facilitates the removal of 
older, inefficient appliances including secondary refrigerators, 
freezers, window AC units and portable dehumidifiers. 
•  This program was discontinued on December 31, 2015  

Business Sector Programs 

Retrofit: Offers commercial businesses incentives to help with 
upfront costs of purchasing energy-efficient equipment to  
improve the overall efficiency of buildings 
•  The Retrofit program was enhanced by offering new incentive 

rates and simplifying the application process 

Small Business Lighting: Qualifying businesses receive incentives 
for energy-efficient lighting upgrades. 
•  The Small Business Lighting program was re-designed to  

broaden participation by enhancing the participation criteria 

High Performance New Construction: Provides design assistance 
and incentives for building owners and planners who design and 
implement energy-efficient equipment in their new spaces

Existing Building Commissioning: Funding is available for hiring 
an expert to analyze the chilled water system in buildings and to 
make recommendations for increasing its energy efficiency

Process and Systems: Helps organizations with complex systems 
and processes to identify, implement and validate energy- 
efficiency projects from start to finish
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Educational, Low-Income, and Pilot Programs 

Home Assistance Program (Low-Income): Helps qualified  
homeowners, tenants and social and/or assisted housing 
providers improve the energy efficiency of their homes
•  Program has been updated to include new measures and a 

strengthened customer education component was introduced 
for 2016

Aboriginal Conservation Program 

•  This program was completed in 2015 after providing energy 
conservation measures to 45 First Nations communities. LDCs 
are now delivering local programs to help meet the needs of 
First Nation and Métis communities

Audit Funding: Offers customers incentives to complete energy 
audits that assess the potential for energy savings through 
equipment replacement, operational practices, or participation in 
demand response initiatives

Energy Managers: Energy managers help companies take control 
of their energy usage by identifying various options for saving 
energy in facilities
•  The Energy Managers Program introduced two new streams 

for participation and was opened up to multi-site industrial 
customers 

Monitoring and Targeting: Provides facilities with historical 
energy consumption performance data to analyze and set 
energy targets

LDC Local Programs – Approved in 2015 

LDC   
Program Name

Description

Horizon Utilities  
Home Energy Report

Behavioural program to stimulate residential customers to reduce their 
electricity use by providing them with insights on the current electrical 
usage in their home.

Hydro One 
Home Energy Report

Behavioural program to stimulate residential customers to reduce their 
electricity use by providing them with insights on the current electrical 
usage in their home.

PowerStream 
Home Energy Report

Behavioural program to stimulate residential customers to reduce their 
electricity use by providing them with insights on the current electrical 
usage at their home.

PowerStream and Collus 

 

 
 

 

 

 

 
Business Refrigeration

Funding provided for free facility audits and refrigeration equipment 
upgrades to non-residential customers that have commercial product 
refrigeration.

Hydro One   
First Nation Conservation Program

Helps qualified on-reserve First Nation customers improve the energy 
efficiency of their homes and manage their energy use more effectively.

In-home energy assessment where participants are also provided with 
education on home energy management, electricity and natural gas 
conservation behaviour, time-of-use rates and the new energy-efficiency 
equipment they receive.
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LDC Pilot Programs – Approved in 2015 

LDC  
Pilot Name

Description

Niagara Peninsula Energy Inc. 
Hotel/Motel

Engagement with hotel/motel sector; to present case for conservation 
and energy efficiency to drive program uptake in sector.

Canadian Niagara Power/Algoma Power 
Residential Direct Mail

Provide residential customers with customized Energy Savings Kits to 
help reduce energy consumption and lower utility bills.

Westario
Residential Direct Install

Provide residential customers with free home energy audit, recommen-
dations and direct installation to increase awareness of and help reduce 
household energy consumption

Toronto Hydro Electric System Limited  
Joint Low-Income

Toronto Hydro and Enbridge Gas to deliver low-income Home Assistance 
Program and low-income Home Winterization Program in order to vali-
date cost savings and feasibility of joint procurement of programs.

Horizon Utilities 
ECM Furnace Fan Residential Upstream

Test upstream sales points and incentive levels required to encourage 
electronically commutated motors (ECM) fan retrofits as end-of-life 
replacements and retrofit upgrades for permanent split capacitor (PSC) 
fans on existing home furnaces.

Hydro One  
Smart Thermostat Dynamic Electricity Pricing (Residential) 

Measure the impact of Energate thermostats with various dynamic 
rate structures using instantaneous kWh feedback to reduce energy 
consumption and costs.

Hydro One 
Heat Pump

Piloting incentives for residential customers to install air source heat 
pumps to remove need for residential electric space heating.

Hydro One  

 

  

  

   

 

 
 

  
 

 

 

 

 

Heat Pump Water Heater
Promoting the use of air-source heat pump water heaters in residential 
homes in order to provide savings on electricity consumption.

CustomerFirst  
Home Energy Assessment and Retrofit

Piloting assessor to visit customers to provide a report outlining different 
options to conserve energy in electrically heated homes.

EnWin Utilities Ltd.  
Residential Ductless Heat Pump Pilot

EnWin to pilot incentives and financing options for supply and installation 
of ductless heat pump (DHP) as air source.
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BOMA INTERROGATORY 8 1 

Issues 1.1, 5.1 2 

INTERROGATORY 3 

Reference: CPM, Business Plan #10 4 

What are the "priority change initiatives"?  Please describe each one in reasonable detail.  When 5 

will each one of these initiatives be achieved and at what costs?  What are the milestones? 6 

RESPONSE 7 

The IESO’s capital expenditure budget for fiscal year 2017 provides an envelope to complete the 8 

2017 “prioritized projects”. The IESO continues to have an ongoing need for reprioritization of 9 

initiatives it undertakes and, accordingly, the business planning process is not used as a 10 

mechanism for capital project approval. Rather, through business planning, an appropriate 11 

capital envelope is established for future years, with capital commitments approved 12 

individually on an ongoing basis. The IESO project team is working towards priority project 13 

completion and anticipates that milestones for priority projects will be met. 14 

Please refer to pages 29 to 31 of Exhibit A-2-2 for descriptions of each of the priority 15 

initiatives. The following table provides timing and cost information on priority projects.  16 

Prioritized Projects Title 

2017 Plan  

Original Budget 

($ millions) 

Completion 

timeline 

Does project 

extend beyond 

2017 

Market Information System (MIS) Refresh Project 2.0 Q1-2018 Yes 

Identity Access Management Program 2.1 Q4-2018 Yes 

FIT & micro-FIT Tool Redevelopment and Integration Project 1.0 Q4-2019 Yes 

Enterprise Cyber Security Management Refresh Project 

(Advanced Malware Technology) 
2.0 Q4-2017 No 

Conservation Demand Management Information System (CDM 

IS) 
1.0 Q3-2019 Yes 

Corporate Website including consolidation* and enhancement to 

Save on Energy 
1.5 Q2-2019 Yes 

Wallboard Refresh Project 1.0 Q3-2018 Yes 

Operations Readiness Initiatives 2.5 Q4-2018 Yes 

Consolidation of website project is in-service and closed successfully.17 
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BOMA INTERROGATORY 9 1 

Issue 1.1 2 

INTERROGATORY 3 

Reference: Application Letter/Business Plan 4 

Please provide: 5 

a) The original IESO letter to the Minister of Energy, requesting approval of the Business Plan. 6 

b) The initial response of the Minister to the letter, including any requests to modify the Business 7 

Plan.  A copy of the Minister's letter to the IESO of December 8, 2016. 8 

c) Any revisions to the Business Plan made as a result of feedback from the Minister in his letter 9 

of December 8, 2016. 10 

d) What does IESO plan to do to establish a sensible schedule for timely review of its Business 11 

Plans by the Minister and the OEB review of its expenditure and revenue requirement?  Please 12 

discuss fully. 13 

RESPONSE 14 

(a) through (c) The original IESO letter to the Minister of Energy, requesting approval of the 15 

Business Plan, the Minister’s response to the letter, and any revisions to business plan 16 

submitted to the Minister are not relevant to this proceeding as the IESO’s 2017 revenue 17 

requirement submission, currently before the Board, is based on the business plan approved by 18 

the Minister on March 21, 2017. 19 

(d) Section 24 and 25 of the Electricity Act, 1998 sets out that the schedule for the IESO to submit 20 

a business plan to the Minister and, if approved by the Minister, to submit its proposed 21 

expenditure and revenue requirements for the fiscal year and the fees to the OEB.  The 22 

Electricity Act, 1998 also sets out that the IESO can only submit its proposed expenditure and 23 

revenue requirements for the fiscal year and the fees it proposes to the OEB after the Minister 24 

has approved the Business Plan.  The IESO has been, is and will continue to be compliant with 25 

the requirements of the Electricity Act, 1998.26 
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BOMA INTERROGATORY 17 1 

Issues 1.1, 1.3, 5.1 2 

INTERROGATORY 3 

Reference: Business Plan, p22 4 

a) Please provide the basis, using 2016 as an example, for the calculation of the CDM portfolio 5 

costs target of under four cents per kwh.  Where does the target originate, and what is the 6 

rationale for that number?  Please show the actual calculation to determine whether the four 7 

cents per kwh is met.  Please provide the three-year target for the average costs of the CDM 8 

portfolio. 9 

b) Please provide a copy of the Elenchus Proposal to the IESO, and the IESO Terms of Reference. 10 

RESPONSE 11 

a) Within $0.04 / kWh is not a target, rather it is the performance level that has been 12 

consistently achieved by the conservation portfolio over a number of years.  Within $0.04 / 13 

kWh is the levelized cost of delivery, which reflects the acquisition costs of conservation 14 

investments divided by lifetime savings of the conservation measures.  This calculation is 15 

described on page 38 the IESO’s CDM Cost Effectiveness Guide and is shown below: 16 

17 
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The 2016 average cost per kW of the demand savings achieved are currently not available. 1 

These figures will be made available in the 2016 IESO Annual Conservation Report that will 2 

be published by 2016 Q3. 3 

4 

b) The Elenchus proposal and the IESO Terms of Reference are provided as Attachments 1 and 5 

2, respectively.  6 
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1 KEY FEATURES OF PROPOSAL 
Elenchus Research Associates is submitting this proposal in response to IESO RFP 

#104 seeking expertise in respect of a scorecard tool that the IESO can use to assist 

the Board, intervenors and interested parties with evaluating the IESO’s proposed 

expenditures and revenue requirement as set out in future fees applications. 

Elenchus is proposing a project plan that is designed to realize the core objectives of 

the project in a focused and cost-effective manner. An important element of cost-

effectiveness in this case is that the recommended IESO Regulatory Scorecard must 

not only reflect the priorities of management but it must also address the mandate, 

concerns and objectives of the Ontario Energy Board (OEB) with respect to the IESO, 

while also reflecting the concerns of other stakeholders. 

John Todd will serve as project lead and the primary consultant, with Chris Hatley and 

Ian Innis providing focused support in areas where they have complementary expertise. 

Supporting research will be provided by Shuo Zhang. John combines a solid 

understanding of the corporate structure and functions of the IESO with comprehensive 

experience with all aspects of the Ontario electricity market, OEB regulation and the 

diverse stakeholders who will have an interest in the performance measures that will be 

included in the recommended IESO Regulatory Scorecard. Chris has specific expertise 

in the development and use of scorecards; Ian brings significant experience in the 

technical implementation of OEB scorecard performance measures, including the 

approach the OEB has taken to auditing the scorecards of distributors.  

Elenchus notes that the IESO’s Regulatory Scorecard will be related to, but distinct 

from, its existing internal scorecard. Developing a scorecard specifically for regulatory 

purposes has implications for both the process used in developing it and for the actual 

performance measures that it will contain. In particular, IESO’s Regulatory Scorecard 

should include measures that are relevant not only to the IESO’s roles and 

responsibilities, but also to the OEB’s mandate with respect to the IESO.  

The following sections contain the experience, skills and qualifications of the project 

team, Elenchus’ understanding of the deliverables and the proposed project plan. 
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2 EXPERIENCE, SKILLS AND QUALIFICATIONS 

2.1 ELENCHUS ORGANIZATIONAL STRUCTURE AND HISTORY 

Elenchus provides comprehensive policy and regulatory support to many gas and 

electric distributors, other industry players, customer groups and regulators across 

Canada. In the past years, Elenchus has assisted distributors in approximately 40 rate 

applications and provided over 50 special studies ranging from load forecasts to cost 

allocation studies in Ontario alone. John has been engaged to advise and/or provide 

expert evidence in more than 250 proceedings, the majority being natural gas and 

electricity rate setting processes.  

Elenchus’ client list includes major electric utilities across Canada and a majority of the 

Ontario electricity distributors. In addition, several regulators have retained the Elenchus 

team with John Todd as the project lead. Recent retainers have been with the Régie de 

l’énergie, the Manitoba Public Utilities Board, the Alberta Utilities Commission and the 

Ontario Energy Board (OEB). 

Elenchus has also been retained by regulatory and industry associations, including the 

Canadian Association of Members of Public Utility Tribunals (CAMPUT), the Ontario 

Energy Association (OEA), the Electricity Distributors Association (EDA), the 

Association of Power Producers of Ontario (APPrO). The firm’s non-utility clients for 

regulatory proceedings include several Ontario generators, as well as intervenors such 

as the Power Workers Union (PWU), the Newfoundland Consumer Advocate, 

municipalities and the Low-Income Energy Network (LIEN). Members of the Elenchus 

team also have extensive experience acting as advisors and experts for public interest 

intervenors.  As a result, Elenchus is uniquely positioned to appreciate the concerns of 

the many diverse stakeholders that are engaged in regulatory proceedings. 

A division of Elenchus, Canadian Facilitation Service (currently John Todd and Marie 

Rounding) facilitates Alternate Dispute Resolution processes for the Ontario Energy 

Board. Another division of Elenchus, the Canadian Energy Regulation Information 

Service (CERISE) monitors regulatory events across Canada and internationally 

(Ofgem and FERC) and produces daily coverage of these developments.  
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The structure of Elenchus reflects a unique approach that combines diversity and depth 

in one organization by bringing together individuals with extensive expertise developed 

through working with stakeholders on all sides of the industry. As a result, Elenchus is 

uniquely qualified to provide balance in understanding the interests of stakeholders.  

Additional information on Elenchus and the Elenchus team is available at 

www.elenchus.ca. 

2.2 CONSULTANTS ON THE ELENCHUS TEAM FOR THIS PROJECT 

2.2.1 JOHN TODD 

John Todd, who founded Elenchus in 1980, has specialized in the theory and practice of 

regulation for 40 years.  

As detailed in John’s full curriculum vitae (Appendix 1), he has served as an expert 

advisor and/or witness in over 250 regulatory proceedings before the provincial energy 

regulators in British Columbia, Alberta, Manitoba, Ontario, Quebec, New Brunswick, 

Nova Scotia and Newfoundland, other federal tribunals and the courts in several 

jurisdictions. He prepared expert evidence for roughly one-half of these proceedings. 

John has advised and prepared evidence on behalf of a wide range of stakeholders.  

While the focus has been on supporting utilities since 2000, his clients were primarily 

customer groups throughout the 1990’s. John has also been retained by four regulators 

(OEB, Régie de l’énergie, Manitoba Public Utilities Board and the Alberta Utilities 

Commission), as well as the IESO and numerous commercial interests. 

John has worked with senior managers and the boards of directors of Ontario LDCs in 

helping them appreciate the expectations of the OEB with respect to the scorecard that 

has evolved as part of the OEB’s Renewed Regulatory Framework. 

2.2.2 IAN INNIS 

Ian has over 35 years’ experience in the electricity industry in Ontario. He has been at 

Elenchus since August 2012 after a career that started in 1980, when he joined Ontario 

Hydro.  His curriculum vitae is provided in Appendix 2.  
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Ian is a professional accountant with extensive experience in electrical utility regulation, 

business planning, budgeting, reporting, internal control and project management. Ian 

has solid interpersonal, organizational and analytical skills and is a proven team player.  

Ian has been involved throughout the development of electricity regulation in Ontario 

since the establishment of OPG, Hydro One and the IESO.  He understands regulatory 

requirements and teaches regulatory courses to industry professionals.  Ian has 

prepared extensive evidence and has successfully defended such evidence through 

testimony before the OEB.  Recently he has helped clients in meeting regulatory filing 

requirements and developing processes that support Scorecard measures and meet 

OEB audit requirements. 

2.2.3 CHRIS HATLEY 

Chris joined Elenchus as a Principal in 2011. His curriculum vitae is provided in 

Appendix 3. With over 30 years as a Chartered Professional Accountant and Certified 

HR Leader, he advises leaders on strategic change. Chris works with company boards 

and management to understand and strategically plan for the changing business and 

regulatory environment. That includes the OEB’s Renewed Regulatory Framework, with 

a focus on the OEB mandated Scorecard and how it defines and measures 

performance of regulated entities. His projects with electricity utilities of various sizes 

have included integrated regulatory and business strategic planning to address OEB 

Scorecard expectations, corporate scorecards, strategies for productivity and 

continuous improvement, performance management, succession planning, knowledge 

transfer and variable incentive pay. Chris has also worked with a provincial regulator to 

review its regulatory performance measures and benchmarking.  

Previously, as the PwC Canada National Leader of Talent Management, Learning and 

Development, Chris gained significant leadership experience with many successful 

performance improvement implementations, including the development and 

implementation of a firm-wide scorecard to communicate, measure, and drive change 

and goal achievement at the individual, service line, and firm-wide level.  
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2.3 SPECIFIC KNOWLEDGE, SKILLS, EXPERTISE AND EXPERIENCE 

This section provides a detailed description of the qualifications of each member of the 

proposed project team in relation to each of the areas of experience listed under the 

second bullet in section 3.1 of the RFP. 

2.3.1 EXPERIENCE IN DEVELOPMENT OF SCORECARDS 

This section highlights the relevant experience of the Elenchus team members related 

to the development of scorecards. Chris, John and Ian have each dealt extensively with 

the existing OEB Scorecard for electricity distributors through: 

• Development and delivery of the MEARIE Regulatory Specialist Certificate 

Course which includes training related to the OEB’s filing requirements related to 

the OEB Scorecard; 

• Assisting distributors in the preparation of their regulatory filings; 

• In-house training of LDC management on OEB regulatory requirements; 

• Strategic planning sessions for boards of directors and senior management of 

distributors that includes discussion of strategic issues related to OEB Scorecard 

preparation; and 

• Assisting the staff of LDCs during OEB audits of their OEB Scorecard input data. 

Prior to joining Elenchus, Chris Hatley was involved in the development of PwC 

Canada’s firm-wide scorecard. 

CHRIS HATLEY 

Since the OEB’s implementation of the Renewed Regulatory Framework, Chris has 

helped numerous Ontario electricity utilities to understand and strategically plan for the 

OEB mandated Scorecard and the broader implications of the OEB’s changing 

approach to defining and measuring the performance of electricity utilities. For example, 

within the last year, he has been the Elenchus leader on the significant strategic 

planning assignments for Niagara Peninsula Energy Inc. (“NPEI”) and the EnWin group 

of companies (“EnWin”). In both of those assignments, Chris led the facilitation of the 

strategic planning process with the client Senior Management and Board Members. 
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That process directly integrated the OEB Scorecard measures and expectations into the 

business strategy and development of corporate measures to support both the 

regulatory and business strategic goals.  

Previously, in Chris’ leadership role within PwC Canada, he was part of the team that 

developed and implemented the firm-wide scorecard. That included the design of the 

scorecard approach, measures, communications, ongoing enhancements and 

integration of the scorecard into a broader change management plan to support goal 

achievement at the individual, management, service line, and firm-wide level. 

Chris’ combination of decades of experience as a CPA and Certified HR Leader allows 

him to provide his clients with expertise on both the technical and change management 

challenges of successfully designing and implementing meaningful performance 

measures and scorecards. 

IAN INNIS 

Ian has extensive knowledge of OEB Reporting and Recordkeeping Requirements 

(RRR) which form the basis of many of the Scorecard measures.  Ian has been involved 

in establishing and documenting processes to capture required information and in the 

submission of such information to the OEB.  He has been requested by clients to 

provide advice with respect to the interpretation of Scorecard measures and has 

developed controls and process documentation to support the audit of reported 

measures.  Ian understands the challenges in coordinating, consolidating and 

documenting scorecard results that accurately reflect the operation of the business and 

that meet OEB definitions and requirements.  He has successfully worked with clients to 

address such issues. 

JOHN TODD 

John has collaborated with Chris, Ian and other Elenchus consultants and associates in 

developing and delivering the OEB scorecard related material for MEARIE training 

courses and for in-house strategic and training sessions for senior management teams 

and boards of directors of electricity distributors. 
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2.3.2 EXPERIENCE IN FACILITATING GROUP MEETINGS WITH PARTIES WITH POTENTIALLY 

CONFLICTING PRIORITIES OR INTERESTS  

This section highlights the relevant experience of the Elenchus team members related 

to the facilitation of stakeholder processes. John, in particular, has significant 

experience in facilitating stakeholder processes with parties that have conflicting 

interests, including formal OEB settlement processes and informal processes for 

regulated utilities (i.e., processes undertaken before filing an application in order to build 

consensus around the final proposals and to streamline the regulatory process). John, 

Chris and Ian have also been engaged to facilitate corporate strategic planning 

processes, working groups and other processes that involve parties or individuals with 

aligned interests but conflicting priorities. 

JOHN TODD 

John has been retained as an expert facilitator (i.e., offering a combination of relevant 

subject matter expertise as well as facilitation expertise) by several organizations 

including the Ontario Energy Board, Ontario Power Generation, New Brunswick Power 

and several Ontario LDCs. John is a member of the latest Elenchus team (offering 

services under the style name Canadian Facilitation Services) that has been included in 

the Vendor of Record list for providing facilitation services to the OEB for its Alternate 

Dispute Resolution Processes commencing in 2017. 

For New Brunswick Power, John has worked with the company to establish a 

Stakeholder Engagement Process that he facilitates. The process was used to 

streamline the regulatory process for a major review of the company’s Class Cost 

Allocation Study methodology, the first phase of which addressed five studies that the 

NB Energy and Utilities Board had directed the company to undertake. The hearing on 

these issues efficiently addressed the studies by enabling parties to fully understand the 

complex cost allocation issues through informal technical discussions. The hearing 

before the Board focussed on the few issues where the interests of parties were 

inherently incompatible. The legislative constraints on the Public Intervenor in NB, 

precludes negotiated settlements; hence, the final resolution of these issues could not 

be addressed by trading-offs involving the multiple disputed issues. 
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John’s facilitation work includes many assignments that have not encompassed parties 

with conflicting interests, although their priorities have often differed, such as board of 

directors and management strategic retreats, regulatory team planning processes, the 

development of collaborative or integrated operational activities (e.g., the formation of 

Cornerstone Hydro Electric Concepts, CHEC, as a corporate entity and preparation of 

collaborative submissions for the Coalition of Large Distributors).  

CHRIS HATLEY 

Facilitating group meetings is a major part of Chris’ consulting services to Ontario 

utilities. As noted above, he was the lead facilitator for the recent corporate-wide 

strategic planning processes for NPEI and EnWin. In addition, Chris’ HR leadership 

roles with PwC provided him with a broad range and depth of group facilitation and 

conflict management experience and skills. 

IAN INNIS 

Throughout his career at Ontario Hydro/Hydro One, Ian led projects and worked 

collaboratively on cross-functional teams.  Ian brought a Finance and Regulatory 

perspective to the discussion while also having a broad understanding of operational 

factors and other opinions.  He is known as a team player and worked as part of a 

witness team that had financial and operational objectives.  This involved working with 

colleagues to strategically present issues and defend the Company position. 

2.3.3 EXPERIENCE IN PREPARING CLEAR, CONCISE REPORTS TO CLIENTS, ALONG WITH 

PRESENTATIONS OF RECOMMENDATIONS TO MANAGEMENT 

This section highlights the relevant experience of the Elenchus team members related 

to preparing clear, concise reports to clients, along with presentations of 

recommendations to management. John, Chris and Ian have each had careers that 

have been built on their report writing skills. John’s work for over 25 years has included 

extensive experience in preparing expert evidence for regulatory hearings, arbitrations 

and lawsuits (over 125 appearances). All three proposed consultants have decades of 

experience in preparing reports and briefing material for senior management of their 

companies and/or clients that were focused on presenting and explaining the rationale 

for recommendations to management. 
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JOHN TODD 

Starting in the 1970’s when he was a research officer at the Ontario Economic Council 

(responsible for research on issues related to economic regulation) and continuing 

throughout his consulting career since establishing Elenchus in 1980, John’s primary 

role has been preparing and/or overseeing the preparation of analytic reports for 

publication, for filing in hearing processes, and for recommending strategic positions to 

clients. He was retained as the Research Director for the Commission of Inquiry into 

Residential Tenancies in the 1980’s, was the primary consultant to consumer advocates 

for telecom and energy regulatory proceedings through the 1990’s, and has been 

retained as a strategic advisor and expert witness for regulated utilities across the 

country. He has also been retained by four of Canada’s provincial regulators to prepare 

policy reports for generic processes and for internal administrative purposes (e.g., OEB 

regulatory cost measures).  John was the lead consultant for preparing the expert report 

for the IESO’s cost allocation methodology for its 2016 fees filing. 

CHRIS HATLEY 

Many of Chris’ assignments, including NPEI and EnWin as referenced in this proposal, 

culminate in the presentation of clear, concise reports with recommendations that 

successfully assist our clients to achieve their project goals. Much of Chris’ senior 

management career over the last 25 years has involved that same process, both with 

external clients and successfully influencing the decisions of several leadership teams 

of the PwC National Executive and Partnership Board.  

IAN INNIS 

Ian has prepared and presented many reports to management of a financial and 

business operational nature.  Recent examples include a report on the implementation 

of an IT system, a report on business processes and a report in response to an audit of 

scorecard measures. All these reports were presented to senior company management 

and recommendations accepted. 
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2.3.4 EXPERIENCE IN PREPARING WRITTEN SUBMISSIONS TO REGULATORS 

This section highlights the relevant experience of the Elenchus team members related 

to preparing written submissions to regulators. As noted above, John has been retained 

to prepare expert evidence for over 125 proceeding, most of which were before energy 

regulators. John has appeared before the energy regulators in eight provinces, as well 

as the Saskatchewan Rate Review Panel and the Canadian Radio-television and 

Telecommunications Commission (CRTC). He has also appeared as an expert witness 

before several other regulatory tribunals as well as in a number of arbitrations and court 

proceedings. Ian has experience in preparing written submissions for the OEB and was 

a subject matter expert during his years with Hydro One. 

JOHN TODD 

Most of John’s 125 appearances as an expert have been before regulators and have 

involved evidence on regulatory methodology. He has appeared before the energy 

regulator in every province, except PEI. He was retained in 2015 by the IESO to 

prepare evidence on cost allocation for the IESO’s 2016 fees filing. 

IAN INNIS 

Ian has written many regulatory exhibits that have been filed with the OEB in a number 

of Transmission and Distribution cost of service proceedings for Hydro One and for a 

number of Elenchus clients.  Filed written evidence also includes interrogatory 

responses, responses to undertakings, settlement agreements and written final 

argument.  In addition, he has prepared written evidence for Incentive Regulation 

Mechanism, Smart Meter recovery and Lost Revenue Adjustment Mechanism 

submissions to the OEB. 

2.3.5 EXPERIENCE IN APPEARING BEFORE REGULATORS AS A WITNESS 

This section highlights the relevant experience of the Elenchus team members related 

to appearing before regulators as a witness. As noted above, John has been retained to 

prepare expert evidence for over 125 proceeding. He has appeared for cross-

examination in virtually all of those cases. Ian primary experience in appearing before 

regulators was as a subject matter expert during his years with Hydro One. 
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JOHN TODD 

In addition to his 100+ appearances as a witness before regulators, John provides 

witness training services, including issues identification and strategic preparation as well 

as traditional witness training on the process, cross-examination techniques, etc. John 

has developed an extensive Witness Training Manual that he uses in his witness 

training sessions. 

IAN INNIS 

Ian has successfully testified as a Company witness for Hydro One in five proceedings 

before the OEB.  The specific proceedings are listed in his curriculum vitae which is in 

Appendix 2.  Ian has also trained Hydro One witnesses and witnesses for Elenchus 

clients for appearance before the OEB. 

2.4 SPECIFIED PRE-EXISTING COMPETENCIES 

This section provides a detailed description of the pre-existing competencies of each 

member of the proposed project team in relation to each of the areas of expert 

knowledge listed under the third bullet in section 3.1 of the RFP. 

2.4.1 EXPERT KNOWLEDGE OF INDEPENDENT SYSTEM OPERATORS/REGIONAL 

TRANSMISSION OPERATORS OR COMPARABLE ENTITIES 

This section highlights the relevant expert knowledge of Independent System Operators 

/Regional Transmission Operators or Comparable Entities. The most direct knowledge 

for this project is the insight John gained in developing the cost allocation model for the 

Elenchus evidence on the IESO’s cost allocation methodology. This development of this 

model required working with the IESO regulatory team and selected managers to gain 

an understanding of the function of each IESO department. The focus of this work was 

to determine the extent to which each department’s costs could be considered to be 

“caused” by domestic, export, or both activities. In the final analysis, Elenchus 

determined that the role of the IESO within the industry is akin to functions of 

distributors and transmitters that are allocated as Administrative and General (A&G) 

costs, for which there is a weak causal link to classes of customers.  
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JOHN TODD 

In addition to the specific knowledge of the IESO’s departmental structure noted above, 

John is familiar with regulatory aspects of transmission and system operations as a 

result of his regulatory work related to integrated electricity utilities. In particular, he has 

addressed these issues on behalf of intervenors in Hydro Quebec hearings and in his 

work with NB Power has dealt with issues related to the restructuring of the company in 

several nuclear and non-nuclear generation entities, as well as separate distribution and 

system operator entities. John also worked with the NB Government and the company 

on issues related to the roles and responsibilities of these different entities and 

appropriate regulatory structures in the context of the propose purchase of NB Power by 

Hydro Quebec. These issues were again addressed in the regulatory context as a result 

of the recent re-integration of NB Power. 

IAN INNIS 

Ian has broad industry knowledge through his work at Ontario Hydro and at one of the 

successor companies, Hydro One.  While at Ontario Hydro he worked in the financial 

unit that supported and integrated Power System Operation Division financial results.  

Ian teaches industry courses through the Electricity Distributors Association and 

provides training on sources of generation, market operations, electricity pricing and 

settlement processes (including the global adjustment).   

2.4.2 EXPERT KNOWLEDGE OF ONTARIO’S ELECTRICITY REGULATORY FRAMEWORK AND THE 

ROLE OF KEY ENTITIES WITHIN THE SECTOR 

This section highlights the relevant expert knowledge of Ontario’s electricity regulatory 

framework and the role of key entities within the sector. All members of the proposed 

project team have been deeply involved in the evolution of the OEB’s Renewed 

Regulatory Framework for Electricity (RRFE). Relevant activities of the Elenchus team 

include: 

• Assisting numerous distributors in preparing their cost of service (COS) and 

incentive regulation mechanism (IRM) applications every year since 2006 when 

formal filing requirements were introduced (before the Renewed Regulatory 

Framework was introduced); 

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.17, Attachment 1



 - 13 -  IESO – RFP 104 
 21 December 2016 

   

• The development of software tools (RateMaker and RateFiling) that capture the 

OEB’s filing requirements, including those introduced as part of the RRFE that 

many Elenchus clients use to assist in preparing their COS filings; 

• Developing and delivering several regulatory training courses on behalf of 

MEARIE (Regulatory Specialist Certificate Course, Regulatory Essentials for 

LDC Executives and Boards of Directors, Regulatory accounting, etc.); 

• Preparing expert evidence addressing specific methodological issues that have 

arisen under the RRFE; 

• Development of an OEB Scorecard Survey to help our clients appreciate their 

comparative scorecard results and prepare the required Management Discussion 

and Analysis; and 

• Providing in-house training and strategic sessions on the regulatory requirements 

of the RRFE and implications for their various filing requirements. 

CHRIS HATLEY 

Since the release of the OEB’s Renewed Regulatory Framework in 2012, Chris has led 

many seminars and courses, and presented at industry conferences, about the 

changing regulatory and business environment for Ontario utilities. His content is often 

focused on insights about how the OEB defines and measures the performance of 

regulated utilities, and practical approaches to address those expectations. For 

example, Chris co-developed and co-leads the annual MEARIE course: Regulatory 

Essentials for LDC Executives and Directors. The CEO’s of both NPEI and EnWin 

attended this course and then engaged Elenchus, with Chris as the project leader, to 

provide significant strategic services relating to the Renewed Regulatory Framework.  

IAN INNIS 

Through direct involvement in preparing regulatory submissions, meeting filing 

requirements, advising clients on submissions and teaching regulatory courses, Ian is 

recognized in the industry as a regulatory expert.  He consistently receives the highest 

evaluation rank in courses taught and clients seek and appreciate his advice with 

respect to strategically positioning regulatory issues.  Ian keeps current with all 

significant regulatory developments and key OEB decisions in order to appropriately 
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advise clients. As a result of his extensive industry experience, Ian understands the 

roles, responsibilities and relationships between electricity industry entities and can 

clearly articulate such to clients and students in the courses he teaches.  

JOHN TODD 

John has worked with numerous LDCs through both formal and informal processes to 

assist them in developing appropriate strategies for addressing regulatory requirements, 

including those imposed by the RRFE. The primary objective is to develop short-term 

and long-term regulatory strategies that enhance each client’s credibility with the OEB 

and stakeholders through both formal and informal process, thereby maximizing 

receptivity to realistic proposals that are made in applications to the OEB. 

2.4.3 EXPERT KNOWLEDGE OF GOOD PRACTICES IN DEVELOPING AND IMPLEMENTING 

SCORECARDS  

This section highlights the relevant expert knowledge of good practices in developing 

and implementing scorecards. All members of the proposed project team have been 

involved in working with OEB-regulated distributors in the development of their 

scorecards. Chris Hatley also brings significant experience in the development of 

scorecards outside of the sector where best practices were developed and implemented 

long before the OEB Scorecard. 

CHRIS HATLEY 

As noted above in Experience in Development of Scorecards, Chris has significant 

scorecard experience, both as a consultant to the regulated energy sector and as senior 

management within the professional services sector. That includes many years of 

experience as a leader within PwC responsible for implementing, using and 

continuously improving the internal scorecard that he helped to develop. As PwC 

National Leader of Talent, Learning & Development, Chris was responsible for his 

national department scorecard and for the continuous improvement in the measurement 

of human capital metrics across all lines of business firm-wide. He brings many years of 

hands-on experience using and improving scorecards. 
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IAN INNIS 

Ian understands the OEB Reporting and Recordkeeping Requirements and has been 

involved in the development and evolution of Scorecard measures.  He understands the 

need to clearly document definitions and to have measures that indeed measure the 

appropriate outcome and drive intended behaviour.  While at Hydro One, Ian was 

responsible for coordinating and submitting performance information to the OEB, and 

while at Elenchus he has been involved in addressing scorecard audit findings and 

developing processes, accountabilities and controls that meet OEB audit expectations 

with respect to the accurate reporting of performance measures. 

JOHN TODD 

John has been involved with the development and use of performance measures within 

the electricity and natural gas industries regulatory environment across Canada since 

first becoming heavily involved in price regulation in the 1990’s. Performance measures 

were important long before the development of the OEB Scorecard. For example, John 

was the Elenchus lead for a project undertaken in collaboration with First Quartile 

Consulting (a US based firm specializing in benchmarking studies) for the Canadian 

Association of Members of Public Utilities Tribunals (CAMPUT) on Benchmarking for 

Regulatory Purposes. Performance measures have also been a typical component of 

cost of service filings in jurisdictions across the country that John has been involved in. 

John has also been retained by two Canadian regulators to assist them in developing 

their own internal cost of regulation measures, as well as preparing reports on the cost 

of regulation for both the Ontario Energy Association and the Electricity Distributors 

Association. 
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3 UNDERSTANDING THE DELIVERABLES 
This section addresses to points identified in section 3.2 of the RFP under the heading 

Understanding the Deliverables.  

3.1 OVERALL APPROACH 

The purpose of IESO’s Scorecard Development project is to develop a scorecard that is 

appropriate for purposes of the IESO’s Fees Applications to the OEB. This purpose is 

related to, but distinct from, the purpose of the IESO existing internal scorecard.1 The 

specific OEB-related purpose of this IESO regulatory scorecard is important both to the 

process that is most appropriate to use in developing it and to the actual performance 

measures that it will contain. 

Unlike an internal scorecard that is primarily a management tool, a regulatory scorecard 

must be considered appropriate by the OEB and ideally is endorsed by stakeholders. As 

a result, supporting research on best practices is an important step that complements 

stakeholder engagement in the development of the measures to be included. In 

addition, it will be important to use the principles and priorities that underpin the OEB’s 

distributor Scorecard as a reference point that can be used in designing the IESO’s 

Scorecard. For example, to the extent feasible, it will be desirable to mirror the four 

pillars of the OEB Scorecard with relevant pillars for the IESO’s regulatory Scorecard. 

In addition, IESO’s regulatory Scorecard should consist of measures that are relevant 

not only to the IESO’s roles and responsibilities, but also to the OEB’s mandate with 

respect to the IESO. It is notable that the OEB’s distributor Scorecard does not include 

employee safety. While this factor is a very important performance measure for all 

distributors, the issue of worker safety is the responsibility of other regulatory authorities 

and is therefore not an OEB regulatory issue. There may be analogous issues that may 

be important elements of the IESO’s internal scorecard that are not relevant for the 

IESO’s regulatory Scorecard to be included in OEB filings.  

                                            
1  IESO 2014 Corporate Performance Measures; November 2013 

http://www.ieso.ca/Documents/2014%20Corporate%20Performance%20Measures.pdf  
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3.2 DESCRIPTION OF SCOPE, SIZE AND COMPLEXITY OF THE DELIVERABLES 

Elenchus does not view this project as having a scope, size and complexity that is 

inconsistent with the aggressive time frame for completing the project. There are three 

important reference points for developing a scorecard, two of which are already clearly 

defined: the IESO’s existing internal scorecard and the OEB’s existing Scorecard. 

The third reference point is established best practice for the general development of 

corporate scorecards, tailored to be relevant to the IESO in its capacity as an OEB 

regulated government agency. General best practice for scorecards involves well-

established principles that have been used by Chris Hatley during his career with PwC. 

The primary challenge involved in this process will be to tailor general best practice to 

the specific requirements for the regulation of the IESO’s fees. This challenge will be 

met with a three-pronged approach: 

• Analysis conducted by the Elenchus team based on its extensive experience with 

the OEB’s Renewed Regulatory Framework; 

• Working closely with the IESO to gain a thorough understanding of the availability 

of data and business processes to produce meaningful measures of the IESO’s 

performance with respect to clearly defined performance objectives; and 

• Facilitated consultation with stakeholders to ensure that the performance 

measures included in the recommended scorecard encompass performance 

indicators that reflect the performance issues that are critical to stakeholders. 

Elenchus anticipates that the greatest effort, measured in terms of the consulting hours 

required, will be in relation to the stakeholder consultation process. Working with IESO 

to ensure that the performance measures included in the recommended scorecard are 

both relevant and practical will involve the second greatest level of effort.  The 

background research on best practices and the scorecards used by comparable entities 

will require the least effort.  

This project will require the active involvement of IESO management and staff to 

participate in meetings with Elenchus and to provide supporting information and 

materials requested. In addition, Elenchus requests that IESO provide a Project 

Coordinator resource to coordinate the meetings with IESO management and staff and 
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the meetings with intervenors and interested parties. The proposed project plan time 

table is dependent on the availability of IESO management and staff to participate within 

the agreed timelines. 

Elenchus understands that it may also be required to assist with additional services, not 

included in the scope of this proposal, with the IESO’s 2017 proposed expenditure and 

revenue requirement application to the OEB, including advising or assisting the IESO to 

prepare responses to intervenor comments and/or appearing as a witness representing 

the IESO before the OEB. Elenchus hourly rates for such incidental additional services 

are noted in the separate attachment “Pricing for IESO RFP 104 21Dec2016 Elenchus”. 

3.3 APPROPRIATE EXPERTS ARE PROVIDED AND ENGAGED FOR THIS PROJECT 

Elenchus believes that the proposed team has the expertise required to develop 

appropriate and practical scorecard recommendations that will be supported by the 

IESO’s stakeholders and accepted by the OEB. The team’s expertise is set out in detail 

in Section 2 of this proposal. Each member of the Elenchus team is fully committed to 

completing this project in a manner that achieves all of its objectives. 

As set out in the project plan, as detailed in the following section, it is proposed that the 

project will be initiated with a kick-off meeting during which the details of the work plan 

can be modified as considered appropriate by the IESO and Elenchus.  

4 PROJECT PLAN 
Elenchus is proposing to approach the project through the following tasks: 

1 Project kick-off meeting with IESO 

2 Develop initial scorecard straw model 

3 Facilitate "Feedback Process" meetings with interested parties 

4 Draft recommendations 

5 Final report to IESO 

The following Gantt chart indicates the range of timing by week for each major task 

throughout the project: 
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This section briefly describes each of these tasks. 

4.1 PROJECT KICK-OFF MEETING WITH IESO 

Before commencing work on the project, if selected, Elenchus proposes that an in-

person kick-off meeting be held with the following objectives. 

• Review the project plan in detail and revise it, as appropriate, to ensure that the 

finalized plan will result in a report that meets the IESO’s requirements 

comprehensively and efficiently.  

• Establish details of the external meetings, such as the number of meetings, 

method to establishing an appropriate approach to grouping stakeholders, and 

the number and purpose of meetings with each group of stakeholders (e.g., a first 

meeting to present and discuss the initial scorecard straw model and a second 

meeting to obtain and discuss further “upon reflection” feedback). 

Primary Elenchus resource: John Todd  

  

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

Jan 9 - 
Jan 13

Jan 16 - 
Jan 20

Jan 23 - 
Jan 27

Jan 30 - 
Feb 3

Feb 6 - 
Feb 10

Feb 13 - 
Feb 17

Feb 20 - 
Feb 24

Feb 27 - 
Mar 3

1 Project Kick-Off Meeting with IESO
2 Develop Initial Scorecard Straw 

2.1 Research
2.2 Interview IESO Management and Staff

2.3 Draft Initial Scorecard Straw Model
2.4 Review Initial Scorecard Straw Model 

with IESO Management
3 Facilitate "Feedback Process" 

Meetings with Interested Parties
4 Draft Recommendations
5 Present Final Report to IESO

Process Description
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4.2 DEVELOP INITIAL SCORECARD STRAW MODEL 

The task of developing the initial scorecard straw model will involve four sub-tasks, as 

noted in the Gantt chart above: 

• Research 

• Interview IESO management and staff 

• Draft initial scorecard straw model 

• Review initial scorecard straw model with IESO management 

4.2.1 RESEARCH 

Elenchus will build on its pre-existing knowledge of scorecard best practices by 

researching the practices in other jurisdictions and in relevant analogous industries to 

identify relevant insights for developing a scorecard for use by IESO in its regulatory 

context. This research will emphasize scorecard practices of other system operators.   

This research on scorecard best practices will be assessed in the context of the OEB’s 

current scorecard for distributors and relevant comments of stakeholders and the OEB 

in past submissions and decisions that provide insights into their expectations that 

should be addressed in developing a proposed IESO scorecard for regulatory purposes. 

In assessing the expectations of the OEB and interested parties, the Elenchus team will 

draw on its own extensive experience in OEB regulatory processes. The goal is to 

develop a scorecard proposal that is deemed to be appropriate within the specific 

context within which the IESO operates.  

Elenchus notes that when an Elenchus team (John Todd and Cynthia Chaplin) prepared 

a cross-jurisdictional review of incentive regulation for the Régie de l’énergie, the 

conclusion was that it was not appropriate to identify best practices that are 

independent of the specific industry structure and regulatory environment within which 

the regime was to be implemented. For example, different regimes were appropriate in 

jurisdictions with a single integrated electric utility and in jurisdictions with numerous 

distribution and transmission entities. Given the different industry structures and 

different roles and responsibilities of system operators, consideration of the unique 

circumstances of the IESO is likely to be important in adapting generic best practices to 
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its circumstances. Equally important will be consideration of consistency with the pre-

conceptions that are likely to exist due to the scorecard that the OEB has established 

under the RRFE for distributors. Similarities and differences with the existing OEB 

scorecard should be explicitly addressed. 

Primary Elenchus resources: Shuo Zhang, with supervision by John Todd (regulatory 

and system operator issues) and Chris Hatley (best practices). 

4.2.2 INTERVIEW IESO MANAGEMENT AND STAFF 

Elenchus (John Todd) will conduct interview meetings of IESO management and staff in 

order to gain full appreciation of the IESO’s regulatory and business needs and 

requirements of the proposed scorecard. In addition, as noted earlier in this proposal, 

Elenchus (Ian Innis) will work closely with the IESO to gain a thorough understanding of 

the availability of data and business processes to produce meaningful measures of the 

IESO’s performance with respect to clearly defined performance objectives. 

Elenchus will prepare a PowerPoint summary to brief IESO management and staff on 

the insights gained from this process. This material will be used as the basis for a wrap-

up meeting that will be held to discuss further “upon reflection” feedback from the IESO 

management and staff and ensure that the input is appropriately integrated. 

Primary Elenchus resources: John Todd and Ian Innis 

4.2.3 DRAFT INITIAL SCORECARD STRAW MODEL 

Elenchus will draft an initial scorecard straw model to be shared with participants in the 

subsequent feedback process meetings with other interested parties. The straw model 

will be based on the Elenchus analysis of the research and input provided from IESO 

management and staff. It will summarize the initial Elenchus recommendations and 

rationale and form the foundation for the discussion in the feedback process with the 

other interested parties. 

Primary Elenchus resources: John Todd (with all other team members) 
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4.2.4 REVIEW INITIAL SCORECARD STRAW MODEL WITH IESO MANAGEMENT 

The draft initial scorecard straw model will be reviewed with IESO management in 

advance of it being shared with other interested parties. Elenchus will send the draft 

straw model in a pre-reading package to IESO management and then Elenchus will 

facilitate a meeting to seek IESO feedback on the draft. Elenchus will then update the 

draft straw model, as appropriate, for subsequent sharing in the feedback process 

meetings with interested parties. 

Primary Elenchus resource: John Todd 

4.3 FACILITATE "FEEDBACK PROCESS" MEETINGS WITH INTERESTED PARTIES 

Elenchus will facilitate “feedback process” meetings with interested parties, including 

groups of intervenors, to ensure that the performance measures included in the 

recommended scorecard encompass performance indicators that reflect the 

performance issues that are critical to stakeholders. The approach taken will be aligned 

to the “feedback process” outlined in the IESO “Stakeholder Engagement Principles” 2.  

The RFP requests the facilitation of “…up to four (4) meetings with groups of 

intervenors and interested parties…” As noted earlier in this proposal, Elenchus will use 

the Project Kick-Off Meeting with IESO to establish details of the external meetings, 

such as the number of meetings, method to establishing an appropriate approach to 

grouping stakeholders, and the number and purpose of meetings with each group of 

stakeholders (e.g., a first meeting to present and discuss the initial scorecard straw 

model and a second meeting to obtain and discuss further “upon reflection” feedback). 

During those external meetings, Elenchus will seek the input of the participants on the 

Elenchus recommendations and rationale included in the draft initial scorecard straw 

model. Elenchus will then consult with IESO management on the feedback obtained. If 

necessary, Elenchus will then seek further “upon reflection” feedback from interested 

parties, as appropriate.  

                                            
2  IESO Stakeholder Engagement Principles, http://www.ieso.ca/imoweb/pubs/consult/se/Stakeholder-

Engagement-Principles.pdf  
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Elenchus will prepare a summary of the key findings from those meetings and 

incorporate it into the subsequent recommendations to IESO management. 

Primary Elenchus resource: John Todd (assisted by other team members) 

4.4 DRAFT RECOMMENDATIONS 

Elenchus will update the scorecard straw model and materials taking into account the 

feedback provided by the other interested parties. The ultimate draft recommendations 

will be based on the Elenchus analysis of the research and input received from all 

parties throughout the project. That draft will include the recommended scorecard and 

rationale for the IESO to use to assist the OEB, intervenors and/or interested parties in 

evaluating the IESO’s proposed expenditure and revenue requirements. 

Elenchus will facilitate a meeting with IESO staff to review the draft recommendations.  

Primary Elenchus resource: John Todd (assisted by other team members) 

4.5 FINAL REPORT TO IESO 

Elenchus will deliver to the IESO a Final Report, updated as appropriate for the IESO 

management feedback on the review of the draft recommendations.  

Primary Elenchus resource: John Todd (assisted by other team members) 

5 ACCEPTANCE OF STANDARD FORM OF AGREEMENT 
Elenchus accepts the Standard Form of Agreement attached to the RFP as Appendix E. 

Note that the available version of Appendix E was a secured PDF file. It has been 

included although the words “No changes required” could not be inserted. 

6 APPENDICES 
Full curriculum vitae of the project team are provided as separate PDF files so that the 

IESO can easily print the main proposal document on its own, if convenient. The 

appendix files are labelled as follows: 
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 App 1_CV of John Todd  

 App 2_ CV of Ian Innis 

 App 3_CV of Chris Hatley 
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NBC9#NCLV0/3 LW][#2#e\#1/

J<LN#1 #DHNLI?O>NDIH##

1.1 Ddk_iWi_ed#ie#Jgefed[dih##

P^_i#N[gk[ij#\eh#LhefeiWbi#)%LAJ%*#_i#Wd#_dl_jWj_ed#Xo#j^[#FdZ[f[dZ[dj#Bb[Yjh_Y_jo#Ooij[c#Kf[hWjeh#)j^[#

FBOK Lhefed[dji#je#ikXc_j#fhefeiWbi#\eh#j^[#fhel_i_ed#e\[nf[hj_i[#_d#h[if[Yj#je#j^[#

Z[l[befc[dj#e\#W#iYeh[YWhZ#j^Wj#m_bb#X[#ki[Z#Wi#W#jeeb#je#Wii_ij#

_dj[hl[dehi#WdZ#_dj[h[ij[Z#fWhj_[i#je#ki[#_d#[lWbkWj_d]# WdZ#h[l[dk[#

h[gk_h[c[dji+#Wi#\khj^[h#Z[iYh_X[Z#_d#O[Yj_ed#1#e\#>ff[dZ_n#@#,#NCL#Of[Y_\_YWj_edi#)j^[#%?[b_k[gWXb[h%*+#

\eh#W#f[h_eZ#e\#T0U#o[Wh-#P^[#FBOK#cWo+#_d#_ji#ieb[#Z_iYh[j_ed+#[nj[dZ#j^[#P[hc#e\#kf#je#ed[#)0*#WZZ_j_edWb#

ed[,o[Wh#f[h_eZ-##

#

1.2 =WYa]gejdZ#-#DdZ[f[dZ[di#@b[Yig_Y_in#Mnhi[c#If[gWieg#*D@MI+#

P^[#D@MI#mehai#Wj#j^[#^[Whj#e\#KdjWh_e(i#fem[h#ioij[c# #[dikh_d]#j^[h[#_i#[dek]^#fem[h#je#c[[j#j^[#

fhel_dY[(i#[d[h]o#d[[Zi#_d#h[Wb#j_c[#m^_b[#Wbie#fbWdd_d]#WdZ#i[Ykh_d]#[d[h]o#\eh#j^[#\kjkh[-#Fj#Ze[i#j^_i#

Xo9##

' XWbWdY_d]#j^[#ikffbo#e\#WdZ#Z[cWdZ#\eh#[b[Yjh_Y_jo#_d#KdjWh_e#WdZ#Z_h[Yj_d]#_ji#\bem#WYheii#j^[#

fhel_dY[(i#jhWdic_ii_ed#b_d[i;##

' fbWdd_d]#\eh#j^[#fhel_dY[(i#c[Z_kc,#WdZ#bed],j[hc#[d[h]o#d[[Zi#WdZ#i[Ykh_d]#Yb[Wd#iekhY[i#e\#

ikffbo#je#c[[j#j^ei[#d[[Zi;##

' el[hi[[_d]#j^[#[b[Yjh_Y_jo#m^eb[iWb[#cWha[j#m^[h[#j^[#cWha[j#fh_Y[#e\#[b[Yjh_Y_jo#_i#i[j;#WdZ##

' \eij[h_d]#j^[#Z[l[befc[dj#e\#W#Yedi[hlWj_ed#Ykbjkh[#_d#j^[#fhel_dY[#j^hek]^#fhe]hWci#ikY^#Wi#

iWl[KJ[d[h]o-###

#

P^[#FBOK#_dYbkZ[i#Xej^#kd_ed_p[Z#WdZ#ded,kd_ed_p[Z#[cfbeo[[i-#P^[h[#Wh[#jme#kd_edi#m_j^_d#j^[#FBOK+#

dWc[bo+#j^[#

Yedl[o#j^[_h#WX_b_jo#je#meha#m_j^_d#j^_i#jof[#e\#[dl_hedc[dj-###

#

Lb[Wi[#i[[#j^[#FBOK(i#m[Xi_j[#Wj#^jjf9..mmm-_[ie-YW#\eh#\khj^[h#_d\ehcWj_ed-#

#

1.3 LAJ#Hei#=_dZ_d]#

P^_i#NCL#_i#dej#_dj[dZ[Z#je#Yh[Wj[#WdZ#Ze[i#dej#Yh[Wj[#W#\ehcWb#b[]Wbbo#X_dZ_d]#X_ZZ_d]#fheY[ii-#P^_i#NCL#

Ze[i#dej#Yecc_j#j^[#FBOK#_d#Wdo#mWo#je#i[b[Yj#W#OkYY[ii\kb#Lhefed[dj+#eh#je#fheY[[Z#je#d[]ej_Wj_edi#\eh#

Wd#>]h[[c[dj+#eh#je#WmWhZ#Wdo#>]h[[c[dj+#WdZ#j^[#FBOK#h[i[hl[i#j^[#Yecfb[j[#h_]^j#je+#Wj#Wdo#j_c[#

h[`[Yj#Wbb#LhefeiWbi+#WdZ#je#j[hc_dWj[#j^_i#NCL#fheY[ii-#P^_i#NCL#_i#dej#_dj[dZ[Z#je#Yh[Wj[+#WdZ#i^ekbZ#dej#

X[#Yedijhk[Z#Wi#Yh[Wj_d]+#YedjhWYjkWb#h[bWj_edi#X[jm[[d#j^[#FBOK#WdZ#Wdo#Lhefed[dj-#

1.4 LAJ#N_c[iWXb[#

P^[#NCL#j_c[jWXb[#_i#j[djWj_l[#edbo#WdZ#cWo#X[#Y^Wd][Z#Xo#j^[#FBOK#_d#_ji#ieb[#Z_iYh[j_ed-##

P^[#\ebbem_d]#_i#j^[#iY^[Zkb[#\eh#j^_i#NCL#)Wbb#j_c[i#dej[Z#_d#TBAP.BOPU*9##

Fiik[#AWj[#e\#NCL# Jel[cX[h#12+#1/05#

# 29//948#fc#ed#A[Y[cX[h#4+#1/05#
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NCL#P_jb[9#FBOK#OYeh[YWhZ#A[l[befc[dj#NCL#

NBC9#NCLV0/3 LW][#3#e\#1/

Leij_d]#e\#N[ifedi[i#je#Mk[ij_edi# A[Y[cX[h#01+#1/05#

A[WZb_d[#\eh#Fiik_d]#>ZZ[dZW# A[Y[cX[h#01+#1/05#

LhefeiWb#OkXc_ii_ed#A[WZb_d[# 29//948#fc##ed##A[Y[cX[h#10+#1/05#

#

1.5 D@MI#>ediWYi##

HWc[# # 9# O^[h_#?_pWhhe+#LheYkh[c[dj#Of[Y_Wb_ij#

# @-cW_b# # ;# i^[h_-X_pWhhe=_[ie-YW#WdZ#h\f-_d\e=_[ie-YW##

1.6 ?[\_d_i_edh##

Qdb[ii#ej^[hm_i[#if[Y_\_[Z#_d#j^_i#NCL+#YWf_jWb_p[Z#mehZi#WdZ#f^hWi[i#^Wl[#j^[#\ebbem_d]#c[Wd_d]#_d#j^_i#

NCL-##

#

%<]g[[c[di%#c[Wdi#W#OjWdZWhZ#Cehc#e\#>]h[[c[dj#X[jm[[d#j^[#FBOK#WdZ#W#OkYY[ii\kb#Lhefed[dj#\eh#

j^[#Z[b_l[ho#e\#j^[#A[b_l[hWXb[i+#Wi#i[j#ekj#_d#>LLBJAFS#A-#

#

%J[ghedWb#Dd\egcWi_ed%#c[Wdi#h[YehZ[Z#_d\ehcWj_ed#WXekj#Wd#_Z[dj_\_WXb[#_dZ_l_ZkWb#eh#j^Wj#cWo#

_Z[dj_\o#Wd#_dZ_l_ZkWb-#

# #c[Wdi#Wd#[dj_jo#m^e#^Wi#ikXc_jj[Z#W#h[ifedi[#je#j^_i#N[gk[ij#\eh#LhefeiWb-#

c[Wdi#j^[#[dj_h[#Yedj[dj#e\#W#ikXc_ii_ed#je#j^[#FBOK#Xo#W#Lhefed[dj#_d#h[ifedi[#je#j^_i#NCL-##

Ceh#YbWh_jo+#j^_i#_dYbkZ[i#j^[#[dj_h[jo#e\#j^[# #P[Y^d_YWb#OkXc_ii_ed+#Wff[dZ_Y[i+#[n^_X_ji#eh#

ej^[h#ikY^#Yedj[dj#fhel_Z[Z#\eh#[lWbkWj_ed#kdZ[h#j^_i#NCL-#

#

#c[Wdi#W#OkYY[ii\kb#Lhefed[dj#m^_Y^#kbj_cWj[bo#[n[Ykj[i#Wd#>]h[[c[dj#m_j^#j^[#

FBOK-#

#

%MjYY[hh\jb#Jgefed[di%#c[Wdi#j^[#Lhefed[dj#i[b[Yj[Z#Xo#j^[#FBOK#je#[dj[h#_dje#d[]ej_Wj_edi#\eh#Wd#

>]h[[c[dj-#

#c[Wdi#j^[#Yedj[dj#ikXc_jj[Z#Xo#W#Lhefed[dj#Wi#ekjb_d[Z#_d#O[Yj_ed#2#e\#

>ff[dZ_n#@+#_dYbki_l[#e\#Wbb#Ykhh_Ykbkc#l_jW[#)_\#h[gk[ij[Z*+#WdZ#[nYbki_l[#e\#j^[#NWj[#Cehc#_dYbkZ[Z#Wi#

>ff[dZ_n#A-#

#

#

#

T@dZ#e\#JWgi#1U#
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J<LN#2# @P<FO<NDIH#)#M@F@>NDIH#JLI>@MM#

P^[#FBOK#m_bb#YedZkYj#j^[#[lWbkWj_ed#e\#j^[#LhefeiWbi#_d#j^[#\ebbem_d]#\ekh#ijW][i9##

#

2.1 MiW][#D# #>ecfb_WdY[#l_i^#MjXc_hh_ed#>g_i[g_W#

OjW][#F#e\#j^[#[lWbkWj_ed#fheY[ii#m_bb#Yedi_ij#e\#W#h[l_[m#e\#[WY^#LhefeiWb#je#Z[j[hc_d[#m^_Y^#LhefeiWbi#

Yecfbo#m_j^#j^[#\ebbem_d]#ikXc_ii_ed#Yh_j[h_W9#

_- N[]_ijhWj_ed#Cehc# #BWY^#LhefeiWb#i^ekbZ#_dYbkZ[#W#Yecfb[j[Z#N[]_ijhWj_ed#Cehc#

)>ff[dZ_n#>*#i_]d[Z#Xo#Wd#Wkj^eh_p[Z#h[fh[i[djWj_l[#e\#j^[#Lhefed[dj;#WdZ#

__- N[\[h[dY[#Cehc# #BWY^#LhefeiWb#i^ekbZ#_dYbkZ[#W#Yecfb[j[Z#N[\[h[dY[#Cehc#)>ff[dZ_n#

?*-##

___- NWj[#Cehc# #BWY^#LhefeiWb#ckij#_dYbkZ[#W#Yecfb[j[Z#NWj[#Cehc#)>ff[dZ_n#A*-##

LhefeiWbi#j^Wj#\W_b#je#fhel_Z[#j^[#NWj[#Cehc#_d#j^[#\ehcWj#h[gk[ij[Z#cWo#X[#Z_igkWb_\_[Z#

\hec#h[l_[m-#

_l- >YY[fjWdY[#e\#OjWdZWhZ#Cehc#e\#>]h[[c[dj# #BWY^#fhefeiWb#i^ekbZ#_dYbkZ[#Wdo#

fhefei[Z#Wc[dZc[dji#je#j^[#OjWdZWhZ#Cehc#e\#>]h[[c[dj-#F\#oek#Wh[#kdm_bb_d]#je#i_]d#

j^[#>]h[[c[dj#_d#j^[#\ehc#WjjWY^[Z#Wi#>ff[dZ_n#B#fb[Wi[#_dYbkZ[#Z[jW_bi#e\#Wdo#

fhefei[Z#Y^Wd][i#_d#W#cWha[Z,kf#l[hi_ed-##LhefeiWbi#j^Wj#Ze#dej#YedjW_d#Wdo#fhefei[Z#

Wc[dZc[dji#m_bb#X[#Z[[c[Z#je#^Wl[#WYY[fj[Z#j^[#j[hci#WdZ#YedZ_j_edi#Wi#fhel_Z[Z#Xo#

j^[#FBOK-#

LhefeiWbi#m^_Y^#Ze#dej#Yecfbo#m_j^#Wbb#e\#j^[#ikXc_ii_ed#Yh_j[h_W+#cWo+#ikX`[Yj#je#j^[#[nfh[ii#WdZ#

_cfb_[Z#h_]^ji#e\#j^[#FBOK+#X[#Z_igkWb_\_[Z#WdZ#dej#[lWbkWj[Z#\khj^[h-#

2.2 MiW][#DD# #B[d[gWb#>g_i[g_W#

OjW][#FF#e\#j^[#[lWbkWj_ed#fheY[ii#m_bb#Yedi_ij#e\#[lWbkWj_d]#LhefeiWbi#XWi[Z#ed#j^[#Yh_j[h_W#i[j#ekj#_d#

O[Yj_ed#2#e\#>ff[dZ_n#@# #NCL#Of[Y_\_YWj_edi-##

2.3 MiW][#DDD# #M^egi#F_hi#WdZ#Ajgi^[g#@kWbjWi_ed#

P^[#FBOK#cWo+#_d#_ji#ieb[#WdZ#WXiebkj[#Z_iYh[j_ed+#i^ehj#b_ij#ed[#eh#ceh[#Lhefed[dji#\eh#\khj^[h#

[lWbkWj_ed+#_dYbkZ_d]#Xo#mWo#e\#_dj[hl_[m+#fh[i[djWj_ed#WdZ.eh#Z[cedijhWj_ed+#WdZ.eh#h[gk[ij#\eh#

h[\[h[dY[i-#>j#j^[#YedYbki_ed#e\#OjW][#FFF+#W#OkYY[ii\kb#Lhefed[dj#eh#OkYY[ii\kb#Lhefed[dji#m_bb+#ikX`[Yj#

je#j^[#[nfh[ii#WdZ#_cfb_[Z#h_]^ji#e\#j^[#FBOK+#X[#i[b[Yj[Z-#

2.4 MiW][#DP# #H[]ei_Wi_ed#e\#<]g[[c[di*h+#WdZ#<lWgZ#

F\#j^[#FBOK#i[b[Yji#W#OkYY[ii\kb#Lhefed[dj#eh#OkYY[ii\kb#Lhefed[dji+#j^[d#_j#cWo9#

)W* [dj[h#_dje#Wd#>]h[[c[dj#m_j^#j^[#OkYY[ii\kb#Lhefed[dj)i*;#eh#

)X* [dj[h#_dje#Z_iYkii_edi#m_j^#j^[#OkYY[ii\kb#Lhefed[dj)i*#je#YbWh_\o#Wdo#ekjijWdZ_d]#_iik[i#WdZ#

Wjj[cfj#je#\_dWb_p[#j^[#j[hci#e\#j^[#>]h[[c[dj)i*+#_dYbkZ_d]#\_dWdY_Wb#j[hci-#F\#Z_iYkii_edi#

Wh[#ikYY[ii\kb+#j^[#FBOK#WdZ#j^[#OkYY[ii\kb#Lhefed[dj)i*#m_bb#\_dWb_p[#j^[#>]h[[c[dj)i*;#eh#
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NCL#P_jb[9#FBOK#OYeh[YWhZ#A[l[befc[dj#NCL#

NBC9#NCLV0/3 LW][#5#e\#1/

)Y* _\#Wj#Wdo#j_c[#j^[#FBOK#h[WiedWXbo#\ehci#j^[#ef_d_ed#j^Wj#W#ckjkWbbo#WYY[fjWXb[#>]h[[c[dj#

_i#dej#b_a[bo#je#X[#h[WY^[Z#m_j^_d#W#h[WiedWXb[#j_c[+#]_l[#j^[#OkYY[ii\kb#Lhefed[dj)i*#mh_jj[d#

dej_Y[#je#j[hc_dWj[#Z_iYkii_edi+#_d#m^_Y^#[l[dj#j^[#FBOK#cWo#j^[d#[_j^[h#ef[d#Z_iYkii_edi#

m_j^#Wdej^[h#Lhefed[dj#eh#j[hc_dWj[#j^[#NCL#WdZ#h[jW_d#eh#eXjW_d#j^[#A[b_l[hWXb[i#_d#iec[#

ej^[h#cWdd[h-#

#T@dZ#e\#JWgi#2U#

#

J<LN#3-#N@LGM#<H?#>IH?DNDIHM#IA#NC@#LAJ#JLI>@MM##

3.1 D@MI Dd\egcWi_ed#_d#LAJ#Idbn#Wd#@hi_cWi[##

P^[#FBOK#WdZ#_ji#WZl_iehi#cWa[#de#h[fh[i[djWj_ed+#mWhhWdjo#eh#]kWhWdj[[#Wi#je#j^[#WYYkhWYo#e\#j^[#

_d\ehcWj_ed#YedjW_d[Z#_d#j^_i#NCL#eh#_iik[Z#Xo#mWo#e\#WZZ[dZW-#>do#gkWdj_j_[i#i^emd#eh#ZWjW#YedjW_d[Z#

_d#j^_i#NCL#eh#fhel_Z[Z#Xo#mWo#e\#WZZ[dZW#Wh[#[ij_cWj[i#edbo#WdZ#Wh[#\eh#j^[#ieb[#fkhfei[#e\#_dZ_YWj_d]#

je#Lhefed[dji#j^[#][d[hWb#i_p[#e\#j^[#meha-##

Fj#_i#j^[#Lhefed[dj(i#h[ifedi_X_b_jo#je#WlW_b#_ji[b\#e\#Wbb#j^[#d[Y[iiWho#_d\ehcWj_ed#je#fh[fWh[#W#LhefeiWb#_d#

h[ifedi[#je#j^_i#NCL-##

3.2 Jgefed[dih#M^Wbb#=[Wg#N^[_g#Ild#>ehih##

P^[#Lhefed[dj#i^Wbb#X[Wh#Wbb#Yeiji#WiieY_Wj[Z#m_j^#eh#_dYkhh[Z#_d#j^[#fh[fWhWj_ed#WdZ#fh[i[djWj_ed#e\#_ji#

LhefeiWb#_dYbkZ_d]+#_\#Wffb_YWXb[+#Yeiji#_dYkhh[Z#\eh#_dj[hl_[mi+#fh[i[djWj_edi#eh#Z[cedijhWj_edi-##

3.3 >eccjd_YWi_ed#Zjg_d]#i^[#JgeYjg[c[di#JgeY[hh#

3.3.1 Jgefed[dih#ie#L[k_[l#LAJ#

Lhefed[dji#Wh[#WZl_i[Z#je#[nWc_d[#Wbb#e\#j^[#ZeYkc[dji#Yecfh_i_d]#j^_i#NCL#WdZ9##

)W* Wh[#h[gk[ij[Z#je#h[fehj#Wdo#[hhehi+#ec_ii_edi#eh#WcX_]k_j_[i;#WdZ##

)X* cWo#Z_h[Yj#gk[ij_edi#eh#i[[a#WZZ_j_edWb#_d\ehcWj_ed+#

_d#mh_j_d]#Xo#[,cW_b#ed#eh#X[\eh[#j^[#Lhefed[dji #A[WZb_d[#\eh#Mk[ij_edi#je#j^[#FBOK#@edjWYj-#>bb#

gk[ij_edi#ikXc_jj[Z#Xo#Lhefed[dji#Xo#[,cW_b#je#j^[#FBOK#@edjWYj#i^Wbb#X[#Z[[c[Z#je#X[#h[Y[_l[Z#edY[#

j^[#[,cW_b#^Wi#[dj[h[Z#_dje#j^[#FBOK# ,cW_b#_dXen-#Je#ikY^#Yecckd_YWj_edi#i^ekbZ#X[#Z_h[Yj[Z#

je#Wdoed[#ej^[h#j^Wd#j^[#FBOK#@edjWYj-##

Fj#_i#j^[#h[ifedi_X_b_jo#e\#j^[#Lhefed[dj#je#i[[a#YbWh_\_YWj_ed#\hec#j^[#FBOK#@edjWYj#ed#Wdo#cWjj[h#_j#

Yedi_Z[hi#je#X[#kdYb[Wh-#P^[#FBOK#m_bb#dej#X[#h[ifedi_Xb[#\eh#Wdo#c_ikdZ[hijWdZ_d]#ed#j^[#fWhj#e\#j^[#

Lhefed[dj#YedY[hd_d]#j^_i#NCL#eh#_ji#fheY[ii-#

P^[#FBOK#_i#kdZ[h#de#eXb_]Wj_ed#je#fhel_Z[#WZZ_j_edWb#_d\ehcWj_ed#Xkj#cWo#Ze#ie#Wj#_ji#ieb[#Z_iYh[j_ed-#

Pe#[dikh[#Yedi_ij[dYo#WdZ#gkWb_jo#e\#_d\ehcWj_ed#fhel_Z[Z#je#Lhefed[dji+#j^[#FBOK#m_bb#Yebb[Yj#Wbb#

[dgk_h_[i#WdZ#h[ifedZ#je#Wbb#[dgk_h_[i#Xo#mWo#e\#W#mh_jj[d#h[ifedi[#m^_Y^#m_bb#X[#Yecckd_YWj[Z#je#Wbb#
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Lhefed[dji+#[_j^[h#Xo#)W*#feij_d]#ed#j^[#FBOK#m[Xi_j[#WdZ#ed#Wdo#ej^[h#i_j[#ed#m^_Y^#j^_i#NCL#mWi#

feij[Z+#eh#)X*#[cW_b#eh#\WYi_c_b[#_\#j^[#NCL#mWi#dej#feij[Z+#ed#j^[#ZWj[#if[Y_\_[Z#_d#j^[#NCL#P_c[jWXb[+#

m_j^ekj#h[l[Wb_d]#j^[#iekhY[i#e\#j^[#_dgk_h_[i-#

3.3.2 <bb#H[l#Dd\egcWi_ed#ie#Jgefed[dih#Xn#lWn#e\#<ZZ[dZW##

P^_i#NCL#m_bb#edbo#X[#Wc[dZ[Z#Xo#Wd#WZZ[dZkc#_d#WYYehZWdY[#m_j^#j^_i#i[Yj_ed-#F\#j^[#FBOK+#\eh#Wdo#

h[Wied+#Z[j[hc_d[i#j^Wj#_j#_i#d[Y[iiWho#je#fhel_Z[#WZZ_j_edWb#_d\ehcWj_ed#)_dYbkZ_d]#h[ifedi[i#je#

gk[ij_edi*#h[bWj_d]#je#j^_i#NCL+#ikY^#_d\ehcWj_ed#m_bb#X[#Yecckd_YWj[Z#je#Wbb#Lhefed[dji#Xo#WZZ[dZW#

[_j^[h#)W*#feij[Z#ed#j^[#FBOK#m[Xi_j[#WdZ#ed#Wdo#ej^[h#i_j[#ed#m^_Y^#j^_i#NCL#mWi#feij[Z+#eh#)X*#[cW_b[Z#

eh#jhWdic_jj[Z#Xo#\WYi_c_b[#_\#j^[#NCL#mWi#dej#feij[Z+#Xo#j^[#ZWj[#if[Y_\_[Z#_d#j^[#NCL#P_c[jWXb[-##

BWY^#WZZ[dZkc#i^Wbb#\ehc#Wd#_dj[]hWb#fWhj#e\#j^_i#NCL-##

OkY^#WZZ[dZW#cWo#YedjW_d#_cfehjWdj#_d\ehcWj_ed#_dYbkZ_d]#i_]d_\_YWdj#Y^Wd][i#je#j^_i#NCL-#Lhefed[dji#

Wh[#h[ifedi_Xb[#\eh#eXjW_d_d]#Wbb#WZZ[dZW#_iik[Z#Xo#j^[#FBOK-##

3.3.3 Jehi-?[WZb_d[#<ZZ[dZW#WdZ#@mi[dh_ed#e\#JgefehWb#MjXc_hh_ed#?[WZb_d[##

F\#Wdo#WZZ[dZkc#_i#_iik[Z#W\j[h#j^[#A[WZb_d[#\eh#Fiik_d]#>ZZ[dZW+#j^[#FBOK#cWo#Wj#_ji#Z_iYh[j_ed#[nj[dZ#

j^[#LhefeiWb#OkXc_ii_ed#A[WZb_d[#\eh#W#h[WiedWXb[#Wcekdj#e\#j_c[-##

3.3.4 Jge^_X_i[Z#Jgefed[di#>eccjd_YWi_edh##

P^[#Lhefed[dji#i^Wbb#dej#[d]W][#_d#Wdo#Yecckd_YWj_ed#m^_Y^#mekbZ#Yedij_jkj[#eh#Yh[Wj[#W#@ed\b_Yj#e\#

Fdj[h[ij#)Wi#Z[\_d[Z#_d#>ff[dZ_n#># #N[]_ijhWj_ed#Cehc*#WdZ#i^ekbZ#jWa[#dej[#e\#j^[#@ed\b_Yj#e\#Fdj[h[ij#

Z[YbWhWj_ed#i[j#ekj#_d#j^[#N[]_ijhWj_ed#Cehc-##

@ecckd_YWj_ed#Xo#W#Lhefed[dj#m_j^#Wdo#FBOK#h[fh[i[djWj_l[#ej^[h#j^Wd#j^[#FBOK#@edjWYj#cWo#h[ikbj#_d#

#

3.3.5 Jgefed[di#Hei#ie#>eccjd_YWi[#Q_i^#G[Z_W##

>#Lhefed[dj#i^ekbZ#dej#Wj#Wdo#j_c[#Z_h[Yjbo#eh#_dZ_h[Yjbo#Yecckd_YWj[#m_j^#j^[#c[Z_W#_d#h[bWj_ed#je#j^_i#

NCL#eh#Wdo#YedjhWYj#WmWhZ[Z#fkhikWdj#je#j^_i#NCL#m_j^ekj#\_hij#eXjW_d_d]#j^[#mh_jj[d#f[hc_ii_ed#e\#j^[#

FBOK#@edjWYj-##

3.3.6 D@MI#GWn#>ediWYi#Jgefed[di#\eg#>bWg_\_YWi_ed#

P^[#FBOK#cWo#YedjWYj#j^[#Lhefed[dj#je#h[gk[ij#YbWh_\_YWj_ed#)eh#j^[#ikXc_ii_ed#e\#ikffb[c[djWho#

mh_j

#
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3.4 Hei_\_YWi_ed#e\#IjiYec[#WdZ#?[Xg_[\_d]#

3.4.1 Hei_\_YWi_ed#ie#Jgefed[dih#e\#IjiYec[#e\#JgeYjg[c[di#JgeY[hh##

KdY[#j^[#OkYY[ii\kb#Lhefed[dj)i*#WdZ#j^[#FBOK#[n[Ykj[#j^[#>]h[[c[dj+#j^[#ej^[h#Lhefed[dji#m_bb#X[#

dej_\_[Z#Xo#j^[#FBOK#_d#mh_j_d]#e\#j^[#ekjYec[#e\#j^[#fheYkh[c[dj#fheY[ii+#_dYbkZ_d]#j^[#dWc[)i*#e\#j^[#

ikYY[ii\kb#Lhefed[dj)i*-#

3.4.2 ?[Xg_[\_d]##

Lhefed[dji#cWo#h[gk[ij#W#Z[Xh_[\_d]#W\j[h#h[Y[_fj#e\#W#dej_\_YWj_ed#e\#WmWhZ-#>bb#h[gk[iji#i^ekbZ#X[#_d#

mh_j_d]#je#j^[#FBOK#@edjWYj#WdZ#i^ekbZ#X[#cWZ[#m_j^_d#2/#ZWoi#e\#h[Y[_fj#Xo#j^[#Lhefed[dj#e\#

dej_\_YWj_ed#e\#j^[#WmWhZ#e\#j^[#YedjhWYj-#P^[#_dj[dj#e\#j^[#Z[Xh_[\_d]#_d\ehcWj_ed#i[ii_ed#_i#je#W_Z#j^[#

Lhefed[dj#_d#fh[i[dj_d]#W#X[jj[h#LhefeiWb#_d#ikXi[gk[dj#fheYkh[c[dj#effehjkd_j_[i-#>do#Z[Xh_[\_d]#

fhel_Z[Z#_i#dej#\eh#j^[#fkhfei[#e\#fhel_Z_d]#Wd#effehjkd_jo#je#Y^Wbb[d][#j^[#fheYkh[c[dj#fheY[ii- #

#

3.5 Ag[[Zec#e\#Dd\egcWi_ed#WdZ#Jgei[Yi_ed#e\#Jg_kWYn#<Yi##

P^[#/D;;9B@#B<#1A<BD@6F>BA#6A9#4DBF;8F>BA#B<#4D>G68J#*8F+#N-O-K-#088/+#Y-C-20+#Wi#Wc[dZ[Z+#Wffb_[i#je#

_d\ehcWj_ed#fhel_Z[Z#je#j^[#FBOK#Xo#W#Lhefed[dj-#OkX`[Yj#je#O[Yj_ed#4-4-3+#W#Lhefed[dj#i^ekbZ#_Z[dj_\o#

Wdo#_d\ehcWj_ed#_d#_ji#LhefeiWb#eh#Wdo#WYYecfWdo_d]#ZeYkc[djWj_ed#m^_Y^#_i#ikffb_[Z#_d#Yed\_Z[dY[#WdZ#

\eh#m^_Y^#Yed\_Z[dj_Wb_jo#_i#je#X[#cW_djW_d[Z#Xo#j^[#FBOK-#P^[#Yed\_Z[dj_Wb_jo#e\#ikY^#_d\ehcWj_ed#m_bb#X[#

cW_djW_d[Z#Xo#j^[#FBOK+#[nY[fj#Wi#ej^[hm_i[#h[gk_h[Z#Xo#bWm#eh#Xo#ehZ[h#e\#W#Yekhj#eh#jh_XkdWb-#

Lhefed[dji#Wh[#WZl_i[Z#j^Wj#j^[_h#LhefeiWbi#m_bb+#Wi#d[Y[iiWho+#X[#Z_iYbei[Z#ed#W#Yed\_Z[dj_Wb#XWi_i+#je#

j^[#FBOK ^[_h#

LhefeiWbi-##

#

?o#ikXc_jj_d]#Wdo#L[hiedWb#Fd\ehcWj_ed#h[gk[ij[Z#_d#j^_i#NCL+#Lhefed[dji#Wh[#W]h[[_d]#je#j^[#ki[#e\#

ikY^#_d\ehcWj_ed#Wi#fWhj#e\#j^[#[lWbkWj_ed#fheY[ii+#\eh#Wdo#WkZ_j#e\#j^_i#fheYkh[c[dj#fheY[ii#WdZ#\eh#

YedjhWYj#cWdW][c[dj#fkhfei[i-#

3.6 GWa[#JjXb_Y#Jgefed[di#HWc[h##

P^[#FBOK#cWo#cWa[#fkXb_Y#j^[#dWc[i#e\#Wdo#eh#Wbb#Lhefed[dji-##

3.7 <YY[fiWdY[#e\#Hed->ecfb_Wdi#JgefehWbh#

P^[#FBOK#cWo#WYY[fj#LhefeiWbi#m^_Y^#Ze#dej#Yecfbo#m_j^#j^[#h[gk_h[c[dji#e\#j^_i#NCL-#

3.8 He#DdYegfegWi_ed#Xn#L[\[g[dY[#Xn#Jgefed[di##

P^[#

\egc#fWhj#e\#_ji#LhefeiWb-##

3.9 JgefehWb#ie#X[#L[iW_d[Z#Xn#i^[#D@MI##

P^[#FBOK#m_bb#dej#h[jkhd#j^[#LhefeiWb#eh#Wdo#WYYecfWdo_d]#ZeYkc[djWj_ed#ikXc_jj[Z#Xo#W#Lhefed[dj-##
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3.10 He#>edigWYi#

?o#ikXc_jj_d]#W#LhefeiWb#WdZ#fWhj_Y_fWj_d]#_d#j^[#fheY[ii#Wi#ekjb_d[Z#_d#j^_i#NCL+#Lhefed[dji#[nfh[iibo#

W]h[[#j^Wj#de#YedjhWYj#eh#W]h[[c[dj#e\#Wdo#a_dZ#_i#\ehc[Z#kdZ[h+#eh#Wh_i[i#\hec+#j^_i#NCL+#fh_eh#je#j^[#

i_]d_d]#e\#W#\ehcWb#mh_jj[d#>]h[[c[dj-#

3.11 D@MI MjYY[hh\jb#Jgefed[di*h+#

P^[#FBOK#h[i[hl[i#j^[#h_]^j#WdZ#Z_iYh[j_ed#je#Z_l_Z[#kf#j^[#A[b_l[hWXb[i+#[_j^[h#Xo#iYef[+#][e]hWf^_Y#

Wh[W+#eh#ej^[h#XWi_i#Wi#j^[#FBOK#cWo#Z[Y_Z[+#WdZ#je#i[b[Yj#ed[#eh#ceh[#OkYY[ii\kb#Lhefed[dji#je#[dj[h#

_dje#Z_iYkii_ed#m_j^#j^[#FBOK#\eh#ed[#eh#ceh[#>]h[[c[dji#je#f[h\ehc#W#fehj_ed#eh#fehj_edi#e\#j^[#

A[b_l[hWXb[i-#F\#j^[#FBOK#[n[hY_i[i#_ji#Z_iYh[j_ed#je#Z_l_Z[#kf#j^[#A[b_l[hWXb[i+#j^[#FBOK#m_bb#Ze#ie#

h[WiedWXbo#^Wl_d]#h[]WhZ#\eh#j^[#NCL#WdZ#j^[#XWi_i#e\#LhefeiWbi-#

#

3.12 Bek[gd_d]#FWl#e\#LAJ#JgeY[hh##

P^_i#NCL#fheY[ii#i^Wbb#X[#]el[hd[Z#Xo#WdZ#Yedijhk[Z#_d#WYYehZWdY[#m_j^#j^[#bWmi#e\#j^[#Lhel_dY[#e\#

KdjWh_e#WdZ#j^[#\[Z[hWb#bWmi#e\#@WdWZW#Wffb_YWXb[#j^[h[_d-##

3.13 He#>bW_ch#

J[_j^[h#fWhjo#i^Wbb#^Wl[#j^[#h_]^j#je#cWa[#YbW_ci#W]W_dij#j^[#ej^[h#)_dYbkZ_d]#Wdo#Wffb_YWj_ed#eh#ej^[h#

fheY[[Z_d]#\eh#W#h[l_[m#Xo#Wdo#Yekhj#eh#ej^[h#XeZo*#m_j^#h[if[Yj#je#j^_i#NCL#fheY[ii+#j^[#i[b[Yj_ed#e\#

Wdo#Lhefed[dj+#j^[#\W_bkh[#je#X[#i[b[Yj[Z#je#[dj[h#_dje#W#\ehcWb#mh_jj[d#W]h[[c[dj+#eh#j^[#\W_bkh[#je#

^edekh#ikXc_ii_edi#fh_eh#je#j^[#[n[Ykj_ed#e\#W#\ehcWb#mh_jj[d#W]h[[c[dj-#

#

#

#T@dZ#e\#JWgi#3U#

#

# #
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J<LN#4# #JLIJIM<F#MO=GDMMDIH#DHMNLO>NDIHM#

4.1 Jgefed[dih#ie#Aebbel#DdhigjYi_edh#

Lhefed[dji#i^ekbZ#ijhkYjkh[#j^[_h#LhefeiWbi#_d#WYYehZWdY[#m_j^#j^[#_dijhkYj_edi#_d#j^_i#NCL-#R^[h[#

_d\ehcWj_ed#_i#h[gk[ij[Z#_d#j^_i#NCL+#Wdo#h[ifedi[#cWZ[#_d#W#LhefeiWb#i^ekbZ#h[\[h[dY[#j^[#Wffb_YWXb[#

i[Yj_ed#dkcX[hi#e\#j^_i#NCL#m^[h[#j^Wj#h[gk[ij#mWi#cWZ[-#

4.2 JgefehWbh#_d#@d]b_h^##

>bb#LhefeiWbi#i^ekbZ#X[#_d#Bd]b_i^#edbo-#>do#LhefeiWbi#h[Y[_l[Z#Xo#j^[#FBOK#j^Wj#Wh[#dej#[dj_h[bo#_d#j^[#

Bd]b_i^#bWd]kW][#cWo#X[#Z_igkWb_\_[Z-##

4.3 JgefehWbh#MjXc_ii[Z#Idbn#_d#Jg[hYg_X[Z#GWdd[g##

LhefeiWbi#i^ekbZ#X[#ikXc_jj[Z#Xo#j^[#\ebbem_d]#c[j^eZ9##

>#Lhefed[dj#i^ekbZ#ikXc_j#ed[#*1+#eg_]_dWb#e\#j^[#LhefeiWb#_d#[_j^[h#-AK@#eh#i[WhY^WXb[#-LAC#\ehcWj#Xn#

[cW_b#je#j^[#FBOK#@edjWYj#[cW_b#WZZh[ii#b_ij[Z#_d#LWhj#0-4#WXel[-##Lhefed[dji#ckij#ikXc_j#i[fWhWj[#

[b[Yjhed_Y#\_b[i#\eh9##

_* j^[#P[Y^d_YWb#OkXc_ii_ed#Wi#ekjb_d[Z#_d#O[Yj_ed#2#e\#>ff[dZ_n#@#)LhefeiWb#@edj[dj*;##

__* Wdo#ZeYkc[djWj_ed#ekjb_d[Z#_d#L>NP#1-0# #@ecfb_WdY[#m_j^#OkXc_ii_ed#@h_j[h_W+#_dYbkZ_d]#

>ff[dZ_n#>#WdZ#?#WdZ#B;#WdZ##

___* oekh#fh_Y_d]#ikXc_ii_ed#Wi#ekjb_d[Z#_d#O[Yj_ed#3#e\#>ff[dZ_n#@#)Lh_Y_d]*-###

Lhefed[dji#m^e#\W_b#je#ikXc_j#j^[_h#h[ifedi[i#_d#j^[#cWdd[h#ekjb_d[Z#cWo#X[#Z[[c[Z#je#X[#ded,

Yecfb_Wdj#WdZ#cWo#X[#Z_igkWb_\_[Z#Wj#j^[#ieb[#Z_iYh[j_ed#e\#j^[#FBOK-#

#

Lhefed[dji#i^ekbZ#dej[#j^Wj#j^[#ieiWb#\_b[#h_o[#)_dYbkZ_d]#Wbb#WjjWY^c[dji#WdZ#Wff[dZ_n[i*#cWo#dej#

[nY[[Z#0/#I?-##OkXc_ii_ed#[cW_bi#i^ekbZ#h[\[h[dY[#j^[#\ebbem_d]#_d#j^[#ikX`[Yj#b_d[9#

#

,*1.#14;=643=5#)6?67;<869>#0+/2'&(#

#

4.4 JgefehWbh#M^ejbZ#=[#MjXc_ii[Z#Id#N_c[#Wi#Jg[hYg_X[Z#FeYWi_ed##

LhefeiWbi#i^ekbZ#X[#ikXc_jj[Z#edbo#_d#j^[#Lh[iYh_X[Z#IWdd[h#ed#eh#X[\eh[#j^[#LhefeiWb#OkXc_ii_ed#

A[WZb_d[-#LhefeiWbi#ikXc_jj[Z#je#Wdej^[h#beYWj_ed#eh#W\j[h#j^[#LhefeiWb#OkXc_ii_ed#A[WZb_d[#m_bb#X[#

Z[[c[Z#bWj[#WdZ#m_bb#X[#Z_igkWb_\_[Z-#FBOK#_i#dej#h[ifedi_Xb[#\eh#Wdo#j[Y^d_YWb#Z_\\_Ykbj_[i#[nf[h_[dY[Z#Xo#

j^[#Lhefed[dj#_d#ikXc_jj_d]#_ji#fhefeiWb-##LhefeiWbi#ikXc_jj[Z#W\j[h#j^[#LhefeiWb#OkXc_ii_ed#A[WZb_d[#

Wi#W#h[ikbj#e\#j[Y^d_YWb#Z_\\_Ykbj_[i#m_bb#X[#Z[[c[Z#bWj[#WdZ#m_bb#X[#Z_igkWb_\_[Z-#

Ceh#j^[#fkhfei[#e\#YWbYkbWj_d]#j_c[+#_\#j^[#fh[iYh_X[Z#cWdd[h#_i#Xo#Z[b_l[ho#je#j^[#FBOK#K\\_Y[i+#j^[#j_c[#

j^[#ikXc_ii_ed#mWi#h[Y[_l[Z#Xo#j^[#FBOK#YbeYa#m_bb#X[#ki[Z-##F\#j^[#fh[iYh_X[Z#cWdd[h#_i#[b[Yjhed_Y#

Z[b_l[ho+#j^[#j_c[#e\#h[Y[_fj#dej[Z#Xo#FBOK ,cW_b#_dXen#m_bb#X[#ki[Z-###

4.5 <c[dZ_d]#eg#Q_i^ZgWl_d]#JgefehWbh#Jg_eg#ie#JgefehWb#MjXc_hh_ed#?[WZb_d[#

>j#Wdo#j_c[#fh_eh#je#j^[#LhefeiWb#OkXc_ii_ed#A[WZb_d[+#W#Lhefed[dj#cWo#Wc[dZ#eh#m_j^ZhWm#W#

ikXc_jj[Z#LhefeiWb-#P^[#h_]^j#e\#Lhefed[dji#je#Wc[dZ#eh#m_j^ZhWm#_dYbkZ[i#Wc[dZc[dji#eh#
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m_j^ZhWmWbi#m^ebbo#_d_j_Wj[Z#Xo#Lhefed[dji#WdZ#Wc[dZc[dji#eh#m_j^ZhWmWbi#_d#h[ifedi[#je#ikXi[gk[dj#

_d\ehcWj_ed#fhel_Z[Z#Xo#WZZ[dZW-##

>do#Wc[dZc[dj#i^ekbZ#Yb[Whbo#_dZ_YWj[#m^Wj#fWhj#e\#j^[#LhefeiWb#j^[#Wc[dZc[dj#_i#_dj[dZ_d]#je#

h[fbWY[-##

>#dej_Y[#e\#Wc[dZc[dj#eh#m_j^ZhWmWb#i^ekbZ#X[#i[dj#je#j^[#FBOK#@edjWYj#fh_eh#je#j^[#LhefeiWb#

OkXc_ii_ed#A[WZb_d[#WdZ#i^ekbZ#X[#i_]d[Z#Xo#Wd#Wkj^eh_p[Z#h[fh[i[djWj_l[-#

P^[#FBOK#_i#kdZ[h#de#eXb_]Wj_ed#je#h[jkhd#Wc[dZ[Z#eh#m_j^ZhWmd#LhefeiWbi-##

4.6 JgefehWb#Hei#ie#X[#<c[dZ[Z#W\i[g#JgefehWb#MjXc_hh_ed#?[WZb_d[##

LhefeiWbi#cWo#dej#X[#Wc[dZ[Z#\ebbem_d]#j^[#LhefeiWb#OkXc_ii_ed#A[WZb_d[-#

T@dZ#e\#JWgi#4U#

# #
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<JJ@H?DR#<# #L@BDMNL<NDIH#AILG#

NI# ;# DdZ[f[dZ[di#@b[Yig_Y_in#Mnhi[c#If[gWieg#

ALIG# ;# TDdh[gi#HWc[#e\#Jgefed[diU#

L@# ;# LAJ#\eg#D@MI#MYeg[YWgZ#?[k[befc[di# #LAJV104#

#

1. JLIJIH@HN#DHAILG<NDIH##

)W* P^[#\kbb#b[]Wb#dWc[#e\#j^[#Lhefed[dj#_i9##

#

#

)X* >do#ej^[h#h[b[lWdj#dWc[#kdZ[h#m^_Y^#j^[#Lhefed[dj#YWhh_[i#ed#Xki_d[ii#_i9##

#

#

)Y* P^[#`kh_iZ_Yj_ed#kdZ[h#m^_Y^#j^[#Lhefed[dj#_i#]el[hd[Z#_i9##

#

#

)Z* P^[#dWc[+#WZZh[ii+#j[b[f^ed[+#\WYi_c_b[#dkcX[h#WdZ#[,cW_b#WZZh[ii#e\#j^[#YedjWYj#f[hied#

\eh#j^[#Lhefed[dj#_i9##

#

#

)[* R^[j^[h#j^[#Lhefed[dj#_i#Wd#_dZ_l_ZkWb+#W#ieb[#fhefh_[jehi^_f+#W#YehfehWj_ed+#W#fWhjd[hi^_f+#

W#`e_dj#l[djkh[+#Wd#_dYehfehWj[Z#Yediehj_kc#eh#W#Yediehj_kc#j^Wj#_i#W#fWhjd[hi^_f#eh#ej^[h#

b[]Wbbo#h[Ye]d_p[Z#[dj_jo9##

#

#

2. LAJ#HIN#<#=DH?DHB#JLI>OL@G@HN#JLI>@MM##

P^[#Lhefed[dj#^Wi#YWh[\kbbo#[nWc_d[Z#j^[#NCL#ZeYkc[dji#WdZ#^Wi#W#Yb[Wh#WdZ#Yecfh[^[di_l[#

ademb[Z][#e\#j^[#A[b_l[hWXb[i#h[gk_h[Z#kdZ[h#j^[#NCL-#?o#ikXc_jj_d]#j^[#LhefeiWb+#j^[#Lhefed[dj#WdZ#

Yed\_hci#_ji#kdZ[hijWdZ_d]#j^Wj#j^[#NCL#_i#dej#W#X_dZ_d]#fheYkh[c[dj#fheY[ii#WdZ#j^Wj#de#YedjhWYjkWb#

h[bWj_edi#Wh[#Yh[Wj[Z#X[jm[[d#j^[#FBOK#WdZ#j^[#Lhefed[dj#Wi#W#h[ikbj#e\#j^[#NCL#eh#j^[#ikXc_ii_ed#e\#

j^[#LhefeiWb-##
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3. <??@H?<##

P^[#Lhefed[dj#Yed\_hci#j^Wj#_j#^Wi#h[WZ#WdZ#WYY[fj[Z#Wbb#WZZ[dZW#_iik[Z#Xo#j^[#FBOK#fh_eh#je#j^[#

A[WZb_d[#\eh#Fiik_d]#>ZZ[dZW-#P^[#edki#h[cW_di#ed#j^[#Lhefed[dj#je#cWa[#Wdo#d[Y[iiWho#Wc[dZc[dji#

je#_ji#LhefeiWb#XWi[Z#ed#j^[#WZZ[dZW-##

4. >IHAFD>N#IA#DHN@L@MN##

Lh_eh#je#Yecfb[j_d]#j^_i#fehj_ed#e\#j^[#N[]_ijhWj_ed#Cehc+#Lhefed[dji#i^ekbZ#h[\[h#je#j^[#Z[\_d_j_ed#e\#

@ed\b_Yj#e\#Fdj[h[ij#i[j#ekj#X[bem-##

%>ed\b_Yi#e\#Ddi[g[hi%#_dYbkZ[i+#Xkj#_i#dej#b_c_j[Z#je+#Wdo#i_jkWj_ed#eh#Y_hYkcijWdY[#m^[h[9##

)W* _d#h[bWj_ed#je#j^[#NCL#fheY[ii+#j^[#Lhefed[dj#^Wi#Wd#kd\W_h#WZlWdjW][#eh#[d]W][i#_d#

YedZkYj+#Z_h[Yjbo#eh#_dZ_h[Yjbo+#j^Wj#cWo#]_l[#_j#Wd#kd\W_h#WZlWdjW][+#_dYbkZ_d]#Xkj#dej#b_c_j[Z#

je#)_*#^Wl_d]#eh#^Wl_d]#WYY[ii#je#_d\ehcWj_ed#_d#j^[#fh[fWhWj_ed#e\#_ji#LhefeiWb#j^Wj#_i#

Yed\_Z[dj_Wb#je#j^[#FBOK#WdZ#dej#WlW_bWXb[#je#ej^[h#Lhefed[dji;#)__*#Yecckd_YWj_d]#m_j^#Wdo#

f[hied#m_j^#W#l_[m#je#_d\bk[dY_d]#fh[\[hh[Z#jh[Wjc[dj#_d#j^[#NCL#fheY[ii;#eh#)___*#[d]W]_d]#_d#

YedZkYj#j^Wj#Yecfhec_i[i#eh#YekbZ#X[#i[[d#je#Yecfhec_i[#j^[#_dj[]h_jo#e\#j^[#ef[d#WdZ#

Yecf[j_j_l[#NCL#fheY[ii#WdZ#h[dZ[h#j^Wj#fheY[ii#ded,Yecf[j_j_l[#WdZ#kd\W_h;#eh#

)X* _d#h[bWj_ed#je#j^[#f[h\ehcWdY[#e\#_ji#YedjhWYjkWb#eXb_]Wj_edi#_d#Wd#FBOK#YedjhWYj+#j^[#

Lhefed[dj

i[[d#je#[n[hY_i[#Wd#_cfhef[h#_d\bk[dY[#el[h#j^[#eX`[Yj_l[+#kdX_Wi[Z#WdZ#_cfWhj_Wb#[n[hY_i[#

e\#_ji#_dZ[f[dZ[dj#`kZ][c[dj;#eh#)__*#YekbZ#eh#YekbZ#X[#i[[d#je#Yecfhec_i[+#_cfW_h#eh#X[#

_dYecfWj_Xb[#m_j^#j^[#[\\[Yj_l[#f[h\ehcWdY[#e\#_ji#YedjhWYjkWb#eXb_]Wj_edi-#

F\#j^[#Xen#X[bem#_i#b[\j#XbWda+#j^[#Lhefed[dj#m_bb#X[#Z[[c[Z#je#Z[YbWh[#j^Wj9#)0*#j^[h[#mWi#de#@ed\b_Yj#e\#

Fdj[h[ij#_d#fh[fWh_d]#_ji#LhefeiWb;#WdZ#)1*#j^[h[#_i#de#\eh[i[[WXb[#@ed\b_Yj#e\#Fdj[h[ij#_d#f[h\ehc_d]#j^[#

YedjhWYjkWb#eXb_]Wj_edi#Yedj[cfbWj[Z#_d#j^[#NCL-#Kj^[hm_i[+#_\#j^[#ijWj[c[dj#X[bem#Wffb_[i+#Y^[Ya#j^[#

Xen-##

# P^[#Lhefed[dj#Z[YbWh[i#j^Wj#j^[h[#_i#Wd#WYjkWb#eh#fej[dj_Wb#@ed\b_Yj#e\#Fdj[h[ij#h[bWj_d]#je#j^[#

fh[fWhWj_ed#e\#_ji#LhefeiWb+#WdZ.eh#j^[#Lhefed[dj#\eh[i[[i#Wd#WYjkWb#eh#fej[dj_Wb#@ed\b_Yj#e\#

Fdj[h[ij#_d#f[h\ehc_d]#j^[#YedjhWYjkWb#eXb_]Wj_edi#Yedj[cfbWj[Z#_d#j^[#NCL-##

F\#j^[#Lhefed[dj#Z[YbWh[i#Wd#WYjkWb#eh#fej[dj_Wb#@ed\b_Yj#e\#Fdj[h[ij#Xo#cWha_d]#j^[#Xen#WXel[+#j^[#

Lhefed[dj#ckij#i[j#ekj#X[bem#Z[jW_bi#e\#j^[#WYjkWb#eh#fej[dj_Wb#@ed\b_Yj#e\#Fdj[h[ij9##

#

#

5. ?DM>FIMOL@#IA#DHAILG<NDIH##

P^[#Lhefed[dj#^[h[Xo#W]h[[i#j^Wj#Wdo#_d\ehcWj_ed#fhel_Z[Z#_d#j^_i#LhefeiWb+#[l[d#_\#_j#_i#_Z[dj_\_[Z#Wi#

X[_d]#ikffb_[Z#_d#Yed\_Z[dY[+#cWo#X[#Z_iYbei[Z#m^[h[#h[gk_h[Z#Xo#bWm#eh#_\#h[gk_h[Z#Xo#ehZ[h#e\#W#Yekhj#

eh#jh_XkdWb-#P^[#Lhefed[dj#^[h[Xo#Yedi[dji#je#j^[#Z_iYbeikh[+#ed#W#Yed\_Z[dj_Wb#XWi_i+#e\#j^_i#LhefeiWb#Xo#

j^[#FBOK#je#j^[#FBOK

e\#j^_i#LhefeiWb-##
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6. N<R#L@JL@M@HN<NDIH#

Lb[Wi[#i[b[Yj#ed[9#

##P^[#Lhefed[dj#h[fh[i[dji#WdZ#mWhhWdji#j^Wj#j^[#Lhefed[dj#_i#W#h[i_Z[dj#e\#@WdWZW-##

##P^[#Lhefed[dj#h[fh[i[dji#WdZ#mWhhWdji#j^Wj#j^[#Lhefed[dj#_i#W#ded,h[i_Z[dj#e\#@WdWZW-##

#

TDdh[gi#HWc[#e\#Jgefed[di#L[fg[h[diWi_k[U#

O_]dWjkh[#e\#Lhefed[dj(i#>kj^eh_p[Z#N[fh[i[djWj_l[#

JWc[#WdZ#P_jb[# 9# #

AWj[# 9# #

#
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<JJ@H?DR#=# #L@A@L@H>@#AILG#

BWY^#Lhefed[dj#_i#h[gk[ij[Z#je#fhel_Z[#j^h[[#)2*#h[\[h[dY[i#\hec#Yb_[dji#m^e#^Wl[#eXjW_d[Z#i_c_bWh#

]eeZi#eh#i[hl_Y[i#\hec#j^[#Lhefed[dj#_d#j^[#bWij#\_l[#)4*#o[Whi#Wi#j^ei[#h[gk[ij[Z#_d#j^_i#NCL-#

L[\[g[dY[#&1#

>ecfWdn#HWc[# ;# #

>ecfWdn#<ZZg[hh# ;# #

>ediWYi#HWc[# ;# #

>ediWYi#N[b[f^ed[#HjcX[g# ;# #

?Wi[#Qega#OdZ[giWa[d# ;# #

HWijg[#e\#<hh_]dc[di# ;# #

L[\[g[dY[#&2#

>ecfWdn#HWc[# ;# #

>ecfWdn#<ZZg[hh# ;# #

>ediWYi#HWc[# ;# #

>ediWYi#N[b[f^ed[#HjcX[g# ;# #

?Wi[#Qega#OdZ[giWa[d# ;# #

HWijg[#e\#<hh_]dc[di# ;# #

L[\[g[dY[#&3#

>ecfWdn#HWc[# ;# #

>ecfWdn#<ZZg[hh# ;# #

>ediWYi#HWc[# ;# #

>ediWYi#N[b[f^ed[#HjcX[g# ;# #

?Wi[#Qega#OdZ[giWa[d# ;# #

HWijg[#e\#<hh_]dc[di# ;# #

M@>NDIH#1# #IP@LPD@Q##
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<JJ@H?DR#># #D@MI#DHAILG<NDIH#)#L@KODL@G@HNM#

#

1.1# >edi[mi#

>#N[gk[ij#\eh#LhefeiWb#_i#h[gk_h[Z#je#fheYkh[#W#^_]^bo#gkWb_\_[Z#Lhefed[dj#je#fhel_Z[#[nf[hj_i[#_d#

h[if[Yj#je#j^[#Z[l[befc[dj#W#iYeh[YWhZ#jeeb#je#Wii_ij#j^[#?eWhZ+#_dj[hl[dehi#WdZ#_dj[h[ij[Z#fWhj_[i#

m^[d# #

#

P^[#ikYY[ii\kb#Lhefed[dj#m_bb#f[h\ehc#j^[#Zkj_[i+#_d#\kbb+#Z[iYh_X[Z#_d#O[Yj_ed#1# #A[b_l[hWXb[i#Wi#

ekjb_d[Z#_d#j^[#NCL#ZeYkc[dj-#

# #

1.2# GWi[g_Wb#Dd\egcWi_ed##

#

Pe#X[#Yedi_Z[h[Z#fh_eh#je#ikXc_jjWb#e\#W#fhefeiWb+#j^[#N[ifedZ[dj#ckij#feii[ii#Wbb#e\#j^[#\ebbem_d]#fh[,

[n_ij_d]#Yecf[j[dY_[i9####

' Bnf[hj#ademb[Z][#e\#FdZ[f[dZ[dj#Ooij[c#Kf[hWjehi.N[]_edWb#PhWdic_ii_ed#Kf[hWjehi#eh#

i_c_bWh#YecfWhWXb[#[dj_j_[i#_d#KdjWh_e#WdZ#ej^[h#`kh_iZ_Yj_edi;#

'

m_j^_d#j^[#i[Yjeh;#WdZ#

' Bnf[hj#ademb[Z][#e\#]eeZ#fhWYj_Y[i#_d#Z[l[bef_d]#WdZ#_cfb[c[dj_d]#iYeh[YWhZi-#

#

1.3#N[gc#

#

P^[#j[hc#e\#j^[#>]h[[c[dj#_i#[nf[Yj[Z#je#X[#\hec#j^[#[\\[Yj_l[#ZWj[#kf#je+#WdZ#_dYbkZ_d]#A[Y[cX[h#20+#

1/06+#m_j^#j^[#efj_ed#je#[nj[dZ#\eh#kf#je#Wd#WZZ_j_edWb#ed[#)0*#o[Wh#f[h_eZ-#

#

T@dZ#e\#M[Yi_ed#1U#

#

M@>NDIH#2# #?@FDP@L<=F@M##

2.1 IX`[Yi_k[*h+#

>i#fWhj#e\#j^[#Z[l[befc[dj#e\#j^[#FBOK#OYeh[YWhZ+#j^[#ikYY[ii\kb#Lhefed[dj#_i#[nf[Yj[Z#je9#

0- LheZkY[#W#\_dWb#h[fehj#je#j^[#FBOK+#_dYbkZ_d]#h[Yecc[dZ[Z#iYeh[YWhZ#WdZ#hWj_edWb[+#\eh#j^[#FBOK#

je#ki[#je#Wii_ij#_dj[hl[dehi#WdZ.eh#_dj[h[ij[Z#fWhj_[i#_

[nf[dZ_jkh[#WdZ#h[l[dk[#h[gk_h[c[dji;#WdZ#

1- Lh[fWh[#WdZ#fh[i[dj#h[Yecc[dZWj_edi#je#FBOK#IWdW][c[dj-#

P^[#Lhefed[dj# fhefei[Z#[nf[dZ_jkh[#WdZ#h[l[dk[#

h[gk_h[c[dj#Wffb_YWj_ed#je#j^[#?eWhZ+#_dYbkZ_d]#WZl_i_d]#eh#Wii_ij_d]#j^[#FBOK#je#fh[fWh[#h[ifedi[i#je#

_dj[hl[deh#Yecc[dji#WdZ.eh#Wff[Wh_d]#Wi#W#m_jd[ii#h[fh[i[dj_d]#j^[#FBOK#X[\eh[#j^[#?eWhZ-#

2.2 NWhah##

P^[#ikYY[ii\kb#Lhefed[dj#m_bb#X[#[nf[Yj[Z#je#fhel_Z[#\kbb#i[hl_Y[i+#_d#h[]WhZ#je#j^[#Z[l[befc[dj#e\#j^[#

FBOK#OYeh[YWhZ#ikY^#Wi9#

' N[i[WhY^#_dje#ej^[h#`kh_iZ_Yj_edWb#]eeZ#fhWYj_Y[i#\eh#iYeh[YWhZi#m_j^#W#\eYki#ed#YecfWhWXb[#

[dj_j_[i;#
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' I[[j_d]#m_j^#i[b[Yj[Z#FBOK#cWdW][c[dj#WdZ#ijW\\#je#[dikh[#[nY[bb[dj#kdZ[hijWdZ_d]#e\#j^[#

FBOK#WdZ#d[[Zi#h[bWj[Z#je#j^[#A[b_l[hWXb[#ik\\_Y_[dj#je#Z[l[bef#[nf[YjWj_edi#\eh#WdZ#

h[gk_h[c[dji#e\#j^[#A[b_l[hWXb[;#WdZ#

' CWY_b_jWj_ed#e\#kf#je#\ekh#)3*#c[[j_d]i#m_j^#]hekfi#e\#_dj[hl[dehi#WdZ#_dj[h[ij[Z#fWhj_[i#je#

Z[l[bef#[nf[YjWj_edi#\eh#WdZ#h[gk_h[c[dji#e\#j^[#A[b_l[hWXb[i-#P^_i#_dYbkZ[i#fbWdd_d]+#

iYef[+#\WY_b_jWj_ed#WdZ#ikccWh_pWj_ed#e\#j^[#h[ikbji#e\#j^[i[#c[[j_d]i+#Wb_]d[Z#m_j^#FBOK#

OjWa[^ebZ[h#Bd]W][c[dj#Lh_dY_fb[i0-#

#

P^[#ikYY[ii\kb#Lhefed[dj#cWo#Wbie#X[#[nf[Yj[Z#je#fhel_Z[#i[hl_Y[i#je9#

' >ii_ij#FBOK#cWdW][c[dj#je#fh[fWh[#_ji#1/06#fhefei[Z#[nf[dZ_jkh[#WdZ#h[l[dk[#

h[gk_h[c[dj#Wffb_YWj_ed#je#j^[#?eWhZ;#

' >Zl_i[#eh#Wii_ij#j^[#FBOK#je#fh[fWh[#h[ifedi[i#je#_dj[hl[deh#Yecc[dji;#WdZ.eh#

' >ff[Wh#Wi#W#m_jd[ii#h[fh[i[dj_d]#j^[#FBOK#X[\eh[#j^[#?eWhZ-#

#

2.3 N_c[b_d[h#

P^[#i[hl_Y[i#YedjW_d[Z#m_j^_d#j^_i#NCL#m_bb#X[#h[gk_h[Z#ed#Wd#ed]e_d]#XWi_i#j^hek]^ekj#j^[#>]h[[c[dj#

j[hc-#P^[#ikYY[ii\kb#Lhefed[dj#m_bb#X[#[nf[Yj[Z#je#WZ^[h[#je#fhe`[Yj#j_c[b_d[i#Wi#i[j#Xo#j^[#FBOK-##

#

P^[#\ebbem_d]#PWXb[#ekjb_d[i#j^[#fhefei[Z#Lhe`[Yj#j_c[b_d[i-#P^[#j_c[b_d[i#Wh[#ikX`[Yj#je#Y^Wd][#XWi[Z#

ed#j^[#d[[Zi#WdZ#h[gk_h[c[dji#e\#j^[#FBOK#WdZ#j^[#Z[Y_i_ed#Xo#j^[#?eWhZ#ed#j^[#FBOK#O[jjb[c[dj#

LhefeiWb+#O[fj[cX[h#6+#1/05+#O[Yj_ed#5-1-#

#

?[iW_b[Z#MY^[Zjb[# ?Wi[#

O[b[Yj_ed#Jej_Y[#WdZ#Bdj[h#_dje#>]h[[c[dj# BWhbo#GWdkWho#1/06#

I[[j#m_j^#FBOK## I_Z,GWdkWho#1/06#

Lhe`[Yj#@ecc[dY[c[dj#AWj[# I_Z,GWdkWho#1/06#

A[l[befc[dj#e\#OYeh[YWhZ#.#CWY_b_jWj_ed#e\#I[[j_d]i# GWdkWho#,#C[XhkWho#1/06#

AhW\j#e\#N[Yecc[dZWj_edi#N[fehj# C[XhkWho#1/06#

C_dWb#N[fehj#je#FBOK# IWhY^#1/06#

#

P^[#[ij_cWj[Z#j_c_d]#e\#i[hl_Y[i#h[bWj[Z#je#j^[#FBOK#1/06#fhefei[Z#[nf[dZ_jkh[#WdZ#h[l[dk[#

h[gk_h[c[dj#Wffb_YWj_ed#je#j^[#?eWhZ#m_bb#jWa[#fbWY[#\hec#C[XhkWho#1/06#je#Jel[cX[h#1/06-#

#

T@dZ#e\#M[Yi_ed#2U#

#

#

M@>NDIH#3# #JLIJIM<F#>IHN@HN#

#

Fd#WZZ_j_ed#je#j^[#h[gk_h[c[dji#ekjb_d[Z#_d#O[Yj_ed#1-0#e\#LWhj#1#e\#j^[#NCL# #@ecfb_WdY[#m_j^#

OkXc_ii_ed#@h_j[h_W+#Lhefed[dji#Wh[#[dYekhW][Z#je#ikXc_j#LhefeiWbi#j^Wj#Yed\ehc#je#j^[#\ebbem_d]#

i[Yj_ed#^[WZ_d]i#WdZ#h[gk_h[c[dji-##CW_bkh[#je#Yed\ehc#cWo#_cfW_h#j^[#LhefeiWb#h[l_[m#fheY[ii+#

feii_Xbo#je#j^[#Z[jh_c[dj#e\#j^[#Lhefed[dj-##

#

3.1 @mf[g_[dY[,#Ma_bbh#WdZ#KjWb_\_YWi_edh#*35(+#

1 http://www.ieso.ca/imoweb/pubs/consult/se/Stakeholder-Engagement-Principles.pdf
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BWY^#Lhefed[dj#i^ekbZ#feii[ii#j^[#\ebbem_d]#[nf[h_[dY[#WdZ#X[#WXb[#je#Z[cedijhWj[#_j#Xo#fhel_Z_d]9#

' f[hiedd[b#

WdZ#Wdo#ikXYedjhWYjehi#_j#_dj[dZi#je#ki[#\eh#fhel_i_ed#e\#j^[#A[b_l[hWXb[;#)4'*#

' >#Xh_[\#Z[iYh_fj_ed#e\#j^[#ademb[Z][+#ia_bbi+#[nf[hj_i[#WdZ#[nf[h_[dY[# _d#fhel_Z_d]#j^[#h[gk_h[Z#

A[b_l[hWXb[i# Xo# j^[# f[hiedd[b# WdZ# ikXYedjhWYjehi# j^[# Lhefed[dj# fhefei[i# je# Wii_]d# \eh# j^[#

fhel_i_ed# e\# j^[# A[b_l[hWXb[i;# Z[cedijhWj[Z# ademb[Z][# WdZ# [nf[h_[dY[# m_j^_d# j^[# [b[Yjh_Y_jo#

i[Yjeh#_i#Wd#Wii[j-#)04'*#

% Bnf[h_[dY[#_d#j^[#Z[l[befc[dj#e\#iYeh[YWhZi;#

% Bnf[h_[dY[# _d# \WY_b_jWj_d]# ]hekf# c[[j_d]i# m_j^# fWhj_[i# m_j^# fej[dj_Wbbo# Yed\b_Yj_d]#

fh_eh_j_[i#eh#_dj[h[iji;#

% Bnf[h_[dY[# _d# fh[fWh_d]# Yb[Wh+# YedY_i[+# h[fehji# je# Yb_[dji+# Wbed]# m_j^# fh[i[djWj_edi# e\#

h[Yecc[dZWj_edi#je#cWdW][c[dj;#

% Bnf[h_[dY[#_d#fh[fWh_d]#mh_jj[d#ikXc_ii_edi#je#h[]kbWjehi;#WdZ#

% Bnf[h_[dY[#_d#Wff[Wh_d]#X[\eh[#h[]kbWjehi#Wi#W#m_jd[ii-#

' >#Z[iYh_fj_ed#WZ[gkWj[# je#Z[cedijhWj[# j^Wj# j^[#f[hiedd[b#WdZ#ikXYedjhWYjehi# j^[#Lhefed[dj#

fhefei[i# je# Wii_]d# \eh# j^[# fhel_i_ed# e\# j^[# A[b_l[hWXb[i# ^Wl[# j^[# \ebbem_d]# fh[,[n_ij_d]#

Yecf[j[dY_[i9#)04'*#

% Bnf[hj# ademb[Z][# e\# FdZ[f[dZ[dj# Ooij[c#Kf[hWjehi.N[]_edWb# PhWdic_ii_ed#Kf[hWjehi#

eh#i_c_bWh#YecfWhWXb[#[dj_j_[i#_d#KdjWh_e#WdZ#ej^[h#`kh_iZ_Yj_edi#

% # WdZ# j^[# heb[# e\# a[o#

[dj_j_[i#m_j^_d#j^[#i[Yjeh#

% Bnf[hj#ademb[Z][#e\#]eeZ#fhWYj_Y[i#_d#Z[l[bef_d]#WdZ#_cfb[c[dj_d]#iYeh[YWhZi#

#

P^[# \ehc#e\# j^_i#Z[iYh_fj_ed#cWo# _dYbkZ[+#Xkj#cWo#dej#X[# b_c_j[Z#je#Ykhh_Ykbkc#l_jW[# \eh#[WY^#

fhefei[Z#h[iekhY[-#

#

3.2 OdZ[ghiWdZ_d]#e\#i^[#?[b_k[gWXb[h#*20(+#

BWY^#Lhefed[dj#i^ekbZ#fhel_Z[9#

' >#Xh_[\# #)4'*#

' ># Z[iYh_fj_ed# j^Wj# _dZ_YWj[i# Wd# kdZ[hijWdZ_d]# e\# j^[# iYef[+# i_p[# WdZ# Yecfb[n_jo# e\# j^[#

A[b_l[hWXb[i;#WdZ#)4'*#

' >#Xh_[\#Z[iYh_fj_ed#e\#^em#j^[#N[ifedZ[dj#m_bb#[dikh[#[nf[hj#ijW\\#m_j^#ik\\_Y_[dj#Z[cedijhWj[Z#

YWfWX_b_jo#d[Y[iiWho#\eh#[n[Ykj_d]#j^[#A[b_l[hWXb[#m_j^ekj#ki[#e\#j^_hZ#fWhj_[i#kdb[ii#Wkj^eh_p[Z#

Xo#j^[#FBOK#m_bb#X[#fhel_Z[Z#WdZ#[d]W][Z-#)0/'*#

#

3.3 Jge`[Yi#JbWd#*15(+#

BWY^#Lhefed[dj#i^ekbZ#fhel_Z[9#

' ># fhe`[Yj# fbWd# j^Wj# Z[iYh_X[i# ^em# j^[# Lhefed[dj# m_bb# fhel_Z[# j^[# h[gk_h[Z# A[b_l[hWXb[i#

_dYbkZ_d]9#)0/'*#

% A[l[befc[dj#e\#j^[#iYeh[YWhZ;#

% H[WZ#CWY_b_jWj_ed#I[[j_d]i;#

% LheZkY[#W#\_dWb#h[fehj#je#j^[#FBOK+#_dYbkZ_d]#h[Yecc[dZ[Z#iYeh[YWhZ#WdZ#hWj_edWb[;#WdZ##

% Lh[i[djWj_ed#e\#h[Yecc[dZWj_edi#je#FBOK#IWdW][c[dj-#

' P^[#fhefei[Z#iY^[Zkb[#\eh#Z[b_l[ho#e\#j^[#A[b_l[hWXb[i#)DWdjj#Y^Whj*+#cWdW][c[dj#e\#j^[#meha+#

Z[b[]Wj_ed#e\#h[ifedi_X_b_jo#)jWiai#WdZ#Wii_]d[Z#f[hiedi*+#meha#fbWdi+#Yeij#Yedjheb+#h[fehj_d]#WdZ#

gkWb_jo#WiikhWdY[#WdZ#ikXYedjhWYj_d]#WhhWd][c[dji-#)4'*#
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3.4 Jg_Y_d]#*30(+#

BWY^#Lhefed[dj#i^ekbZ#fhel_Z[9#

'

A[b_l[hWXb[i# Wi# i^emd# X[bem-# Eekhbo# hWj[i# WdZ# dkcX[h# e\# ^ekhi# Wjjh_Xkj[Z# je# [WY^# Fd_j_Wj_l[#

d[[Z#je#X[#i^emd;#WdZ##

' >do#WZZ[Z,lWbk[#i[hl_Y[i#je#X[#fhefei[Z#je#j^[#FBOK#Wj#de#WZZ_j_edWb#Yeij-##

#

P^[#FBOK#m_bb#dej#fWo#eh#h[_cXkhi[#Wdo#^eif_jWb_jo+#_dY_Z[djWb#eh#\eeZ#[nf[di[i;#ikY^#_j[ci#i^ekbZ#dej#X[#

_dYbkZ[Z#_d#fh_Y_d]#ikXc_ii_edi-##P^[#FBOK#m_bb#dej#h[ifedi_Xb[#\eh#Wdo#jhWl[b#eh#WYYecceZWj_ed#

[nf[di[i#_dYkhh[Z#Xo#j^[#O[hl_Y[#Lhel_Z[h#j^Wj#Wh[#dej#fh[,Wffhel[Z#_d#mh_j_d]#Xo#j^[#FBOK#WdZ#Y^Wh][Z#

_d#WYYehZWdY[#m_j^#*E[EUJZJ[a #\E^I \K $EFW[Ja�_ -^EgJY� *JEY E[I (\_]WaEYWaj &i]J[_J_ %W^J8F>G;+#Wi#

cWo#X[#Wc[dZ[Z#eh#h[fbWY[Z#\hec#j_c[#je#j_c[-##>YYecceZWj_ed#WhhWd][c[dji#cWo#edbo#X[#cWZ[#m_j^#

j^ei[#\WY_b_j_[i#b_ij[Z#_d#j^[#+[aE^W\ U\gJ^[ZJ[a�_ -^EgJY� *JEY E[I (\_]WaEYWaj &i]J[_J_ %W^JGaWgJ+#Wi#

cWo#X[#Wc[dZ[Z#eh#h[fbWY[Z#\hec#j_c[#je#j_c[-##

#

#

3.4.1 Jgefed[dih#h^ejbZ#g[k_[l#WdZ#fgek_Z[#i^[#fg_Y_d]#jh_d]#i^[#\ebbel_d]#\egcWi;##

#

ADR@?#JLD>@#=<MDM#AIL#QILE#?@ADH@?#DH#M@>NDIH#2#<H?#3#IA#NCDM#LAJ#

#

L[hejgY[#HWc[#)#N_ib[#

#

@hi_cWi[Z#@\\egi#*^ejgh+#

#

#

#

#

#

#

#

#

#

#

'#

#

#

#

#

#

#

#

#

#

A_m[Z#Jg_Y[#

#

#

CIOLFS#L<N@#=<MDM#AIL#DH>D?@HN<F#QILE#

#

L[hejgY[#HWc[#)#N_ib[#

#

#'#LWi[/Cg.#

#

#

'#

#

#

'#

#

#

'#

A_m[Z#Jg_Y[#

#

#
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' Lhefed[dj# i^ekbZ# Wbie# _dYbkZ[# ej^[h# Yeiji# WiieY_Wj[Z# m_j^# fhel_Z_d]# j^[# i[hl_Y[i+# ikY^# Wi#

h[_cXkhi[c[dj#\eh#ej^[h#[nf[di[i#dej#fh[l_ekibo#b_ij[Z-#

#

#

T@dZ#e\#M[Yi_ed#3U#

#

M@>NDIH#4# #MO=GDMMDIH#@P<FO<NDIH#>LDN@LD<#

#

4.1 Jgefed[di#MjXc_hh_edh#l_bb#X[#[kWbjWi[Z#_d#i^[#\ebbel_d]#cWdd[g;#

#

# @P<FO<NDIH#>LDN@LD<#><N@BILS# Q@DBCN@?#M>IL@#

1#
@mf[g_[dY[,#Ma_bbh#WdZ#KjWb_\_YWi_edh#Wh#Z[hYg_X[Z#_d#M[Yi_ed#3.1.#

35(

2# OdZ[ghiWdZ_d]#e\#i^[#?[b_k[gWXb[h#Wh#Z[hYg_X[Z#_d#M[Yi_ed#3.2.#
20(

3# Jge`[Yi#JbWd#Wh#Z[hYg_X[Z#_d#M[Yi_ed#3.3.###
15(

4# Jg_Y_d]#Wh#Z[hYg_X[Z#_d#M[Yi_ed#3.4.###
30(

# NIN<F#JIDHNM# 100(#

#

4.2 Jg_Y_d]#@kWbjWi_ed#G[i^eZebe]n#

#

Lh_Y_d]#m_bb#X[#iYeh[Z#_d#j^[#\ebbem_d]#cWdd[h9#

#

BWY^#Lhefed[dj#m_bb#h[Y[_l[#W#f[hY[djW][#e\#j^[#jejWb#feii_Xb[#fe_dji#WbbeYWj[Z#je#fh_Y[#\eh#j^[#fWhj_YkbWh#

YWj[]eho+#Wi#YWbYkbWj[Z#Xo#j^[#\ebbem_d]#\ehckbW9#

#

?BH;EF#7>9#CD>8;(CDBCBA;AF#7>9#CD>8;#)#&#

#

Ceh#[nWcfb[+#_\#j^[#bem[ij#X_Z#\hec#W#Lhefed[dj#_d#W#fWhj_YkbWh#YWj[]eho#_i#&01/+#_j#h[Y[_l[i#0//'#e\#j^[#

fe_dji# )01/.01/#<#0//'*;#W#Lhefed[dj#m^e#X_Zi#&04/-//# h[Y[_l[i#7/'#e\# j^[#feii_Xb[#fe_dji# \eh# j^Wj#

YWj[]eho# )01/.04/#<#7/'*#WdZ#W#Lhefed[dj#m^e#X_Zi#&13/-//# h[Y[_l[i#4/'#e\# j^[#feii_Xb[#fe_dji# \eh#

j^Wj#YWj[]eho#)01/.13/#<#4/'*-#

#

#

T@H?#IA#<JJ@H?DR#>U#

!
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BOMA INTERROGATORY 18 1 

Issues 5.1 2 

INTERROGATORY 3 

Ref: Transmission Lines  4 

5 

Given the recent changes to the Ontario Energy Board Act and the Electricity Act, please 6 

confirm that in some circumstances, the IESO may be directed to procure transmission services, 7 

and in other cases, the government itself will delegate transmitters to build a particular project. 8 

RESPONSE 9 

Confirmed. 10 
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BOMA INTERROGATORY 20 1 

Issues 1.1, 1.3, 5.1  2 

INTERROGATORY 3 

Reference: Preamble 4 

In its Business Plan, p14, IESO states that: 5 

A need has been identified for up to 300 megawatts (MW) of flexible resources by the end 6 

of 2017 and up to an additional 700 MW by the end of 2018. 7 

a) Please define what the IESO means by flexible resources, and specify what types of resources 8 

are included in the "flexible resources" category, eg. gas peakers, combined cycle, hydro, 9 

pumped storage, Demand Response, various types of reserves, regulation, others, and provide 10 

examples of how such resources are being used now, and how they would be used to achieve 11 

the desired results.  Also, please provide an explanation of why these "flexible resources" are 12 

needed in such quantities by the end of 2017 and 2018, respectively. 13 

b) Will the scorecard contain a measure to reflect the IESO's progress in procuring these required 14 

resources? 15 

c) Has the IESO provided further comments to Elenchus and/or the taskforce in response to 16 

Elenchus' June report. 17 

RESPONSE 18 

a) Flexible resources are resources that are already online or are able to synchronize to the grid 19 

and ramp to desired output within 30 minutes. Flexibility can be provided by a range of 20 

resource types.  21 

22 

As the output from our variable generation fleet continues to rise, so does the need for 23 

flexible resources to manage forecast variability. In the absence of these flexible resources, 24 

we are increasingly initiating control actions such as, but not limited to, manually adjusting 25 

the variable generation forecast, committing/constraining on dispatchable resources, and 26 

curtailing export transactions mid-hour.  27 

Challenges related to fleet flexibility in the coming years were identified in an Operability 28 

Study conducted by the IESO in 2016 (please refer to Attachment 1). A summary of the 29 

issues, along with examples of current practices for managing forecast variability, was also 30 

presented as part of the ongoing stakeholder engagement “Enabling System 31 
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Flexibility”1.The assessment identified a number of factors related to the increasing 1 

challenges of balancing supply and demand. Among the factors identified: 2 

• The quantity and timing of variable generation output is less predictable than that of 3 

conventional generation, which makes it difficult to efficiently commit non-quick 4 

start resources or schedule transactions on the interties. 5 

• Over-forecasting the output of the variable generation fleet ahead of real-time may 6 

create a reliability issue if there are insufficient resources available to make up for 7 

the lower variable generation output in real-time.  8 

9 

Given the projections of variable generation to be connected to the grid, an additional 740 10 

MW of flexibility is required by the end of 2018. Through the Enabling System Flexibility 11 

stakeholder engagement, the IESO is looking at options to increase system flexibility for the 12 

near-term. The options include enhancing existing market processes to enable existing 13 

resources to increase flexibility capability. 14 

b) The draft scorecard filed by the IESO does not contain such a measure. 15 

c) No, the IESO did not provide further comments to Elenchus or the taskforce after Elenchus 16 

shared the final report with the parties that participated in its development. 17 

1 http://www.ieso.ca/en/sector-participants/engagement-initiatives/engagements/enabling-system-

flexibility



 

2016 IESO Operability 
Assessment - Summary  

Review of the Operability of the 

IESO-Controlled Grid to 2020 

 
 

June 2016 

 

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.20, Attachment 1



Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.20, Attachment 1



2016 IESO Operability Assessment  Page 1  
 

Introduction 

This report summarizes the results of an operability assessment, which considered the changes 

expected on the system in the next few years and identified operating challenges. The changes 

expected on the power system that were considered in this assessment include: 

 Continued integration of variable generation (VG)  

 Increased combined cycle natural gas generation capacity 

 Refurbishments of nuclear generators  

 Transmission enhancements  

 Changes to load behaviour   

This assessment identified operating challenges due to a number of factors including the 

operating characteristics of Ontario supply resources.  More specifically: 

 The quantity and timing of variable generation output is less predictable than that of 

conventional generation, which makes it difficult to efficiently commit non-quick start 

resources or schedule transactions on the interties.  Over-forecasting the output of the 

variable generation fleet ahead of real time may create a reliability issue, as insufficient 

resources may be available in real-time to satisfy Ontario demand.   

 Most supply resources in Ontario are not very responsive (e.g. slow to come online or 

subject to environmental restrictions), which makes it challenging in the hour ahead of 

real-time to manage a situation where the output of the variable generation fleet was 

over-forecasted. 

 The uncertainty in the output of the variable generation also increases the need for more 

regulation services; that is, resources capable of balancing the power system on a 

second-by-second basis. 

 Challenges to manage voltage on the transmission system are increasing due to reduced 

power transfers resulting from increased quantities of supply resources connecting to 

the distribution system and increased energy conservation. 

In addition to identifying these operating challenges, the operability assessment also 

determined that Ontario will have sufficient load following capability in the next few years, that 

the supply variability introduced by connecting additional wind and solar generation will not 

increase the operating reserve requirements in Ontario, and that the frequency and magnitude 

of surplus baseload generation (SBG) in Ontario over the next few years can be managed by 

existing IESO mitigation approaches. 

This report will describe these findings in more detail.  
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Generation Commitment and Intertie 
Scheduling 

Chart 1: Variable Generation Uncertainty 

 

What is it? Chart 1 presents a historical distribution of the difference between actual variable 

generator output and the variable generation forecast used in the 5 minute-dispatch, hour-

ahead pre-dispatch, 5 hour-ahead pre-dispatch and day-ahead (DACP) scheduling sequences; 

expressed as a percentage of the variable generation fleet capacity1.   

Why do we need to know? Variable generation forecasts are inputs into IESO market 

scheduling tools. Forecast inaccuracies impact IESO’s ability to effectively commit gas 

generation in the day-ahead (DACP) and day-at-hand (5 hour-ahead pre-dispatch) timeframes, 

and to schedule imports and exports in the hour-ahead pre-dispatch timeframe. 

What is it telling us? The variable generation forecast accuracy is roughly the same from day-

ahead through to hour-ahead timeframes. The forecast prepared for and used by the IESO’s 5-

minute dispatch scheduling algorithm is substantially more accurate.  

 

                                                           
1
 The accuracy of the VG forecast we receive from our forecast vendor is consistent with industry norms. 
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Operability considerations? Forecasting future system conditions is becoming increasingly 

challenging, with increasing uncertainty introduced the VG forecast, the evolution of demand 

side resources and increased conservation participation.  

When the VG fleet produces more energy than expected (i.e. VG output is under-forecast), IESO 

operators can dispatch down transmission-connected variable generation resources (if 

necessary) to balance supply and demand. On the other hand, when the VG fleet produces less 

energy than expected (i.e. VG output is over-forecast), the IESO might have under-commit gas 

generation facilities and/or over-scheduled exports, which is a reliability concern.  

Today’s supply mix has limited flexibility to effectively compensate within the hour when we 

the output of the variable generation fleet has been over-forecasted. Hydroelectric generation is 

being operated in an increasingly steady manner due to restrictions imposed by facility owners, 

and nuclear generation facilities are generally operated at their full capability. The York Energy 

Centre (YEC; ~2x200MW simple cycle gas generators) is currently the only gas generating 

station in Ontario capable of starting2 in a short period of time. The remaining gas generating 

stations typically need several hours to start due to their combined-cycle processes.  

Knowing that the VG forecast is frequently going to be materially incorrect, but not knowing 

when or by how much, IESO operators are taking actions to compensate. Ahead of the dispatch 

hour, they might manually reduce the VG forecast or increase the Ontario demand forecast to 

overcommit gas generation – and dispatch down VG if, as a result of these actions, we have 

scheduled too much energy in real-time (increases greenhouse gas emissions, and is costly and 

inefficient). In the dispatch hour, our operators might curtail exports mid-hour if we have 

under-committed generation (not a good utility practise). This situation is made worse when 

YEC is unavailable or its capacity is insufficient to compensate for the variable generation 

forecast error.  

As the quantity of transmission-connected wind and solar generation in Ontario increases 

towards ~10,000 MW by the end of 2020, we will increasingly witness instances when the 

magnitude of the VG forecast inaccuracies will be larger than the capacity of YEC generators to 

efficiently manage the change.  

Recommendations? We recommend enhancing the flexibility3 of Ontario supply resources to 

ensure that there are increased quantities of resources able to address the hour-ahead VG 

forecast inaccuracy, 95% of the time4. This translates to needing ~1,000 MW of additional 

                                                           
2
 ‘Starting’ means receiving a dispatch signal from the IESO, synchronizing the generation unit and increasing 

output to its minimum loading point. 
3
 ‘Flexibility’ in this context means the ability to start within ~30 minutes. 

4
 The remaining 5% of the time, the IESO would rely on the limited incremental flexibility provided by the 

hydroelectric fleet and utilize short term flexibility on Ontario’s interties where available. 

Filed: September 7, 2017, EB-2017-0150, Exhibit I, Tab 1.1, Schedule 2.20, Attachment 1



Page 4  2016 IESO Operability Assessment 

flexibility. The additional flexibility needs to be located in unconstrained parts of the system to 

ensure they can operate without restriction.  

Methods to enhance the flexibility of Ontario resources could include: increased utilization of 

existing resources, enabling simple cycle operation at combined cycle plants, or adding new 

peaking generation, grid energy storage or demand response resources.  Methods chosen, 

which are expected to happen through open competitive processes, must ensure that they are 

cost effective and can meet expected operational duty requirements – given that these resources 

are required in the near-term to address reliability needs.    
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Regulation 

Chart 2: Regulation Issues 
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What is it?  The first figure is a historical distribution of the difference between actual variable 

generation output and the forecast used by the IESO’s 5 minute-dispatch algorithm, expressed 

as a percentage of the variable generation fleet capacity. 

The second figure shows an example of fast response from a variable generator in response to 

dispatch instructions5. The shaded area represents where regulation resources6 contracted by 

the IESO were dispatched to compensate for the fast response of the variable generation 

resources. 

Why do we need to know? The 5-minute variable generation forecast inaccuracies directly 

affect real-time dispatch decisions.  If variable generation output is over-forecast or under-

forecast in real-time, there can be a supply-demand imbalance because the IESO’s scheduling 

algorithms would not dispatch the right amount of supply from other resources. 

These dispatch inaccuracies are compensated for by resources that the IESO contracts to 

provide regulation service. If Ontario is under-generated in real-time, a signal will be sent to 

generators that are providing regulation service to increase their output.  Regulation resources 

are also used to address demand non-linearity between dispatches, compensate for demand 

forecast errors and for generation/load resources that are not following their dispatch 

instructions. If the magnitude of the dispatch inaccuracies exceed the amount of regulation 

resources scheduled, then some of the balance will be made up automatically with energy 

flowing into, or out of Ontario on the interties, introducing potentially significant deviations 

from scheduled quantities. 

Regulation service is also used to compensate for responses to dispatch signals by the variable 

generation fleet that are different than our expectations – the IESO’s automated dispatch 

algorithm assumes a linear progression between dispatches. 

What is it telling us? The difference between the actual VG output and the variable generation 

forecast used in the 5-minute dispatch is significant.   

The IESO typically schedules +/-100 MW of regulation service each hour7. This quantity of 

regulation service compensated for the variable generation forecast inaccuracies only 53% of the 

time in 2015; this amount is expected to decrease to 40% of the time by 2020. This shortfall does 

not account for other operability issues that regulation service also aims to correct. 

                                                           
5
 Variable generators normally generate without restriction and are usually only dispatched for local constraints or 

SBG. When the condition causing the variable generators to limit their output concludes, they are then released to 
generate without restriction.   
6
 Regulation is also known as Automatic Generation Control (AGC). 

7
 The IESO has a market rule requirement to schedule at least +/- 100MW of regulation service each hour. 
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In addition, the use of regulation service increases when the variable generation fleet responds 

to dispatch instructions faster than expected. This also reduces the amount available to 

compensate for other second-by-second supply-demand imbalances. 

Operability considerations?  Maintaining the current quantity of regulation service scheduled 

each hour will result in increased reliance on the interties to compensate for real-time supply-

demand imbalances. 

Recommendations? We recommend improving regulation service, including: 

 Increase the amount of regulation scheduled from +/-100MW to +/-150-200 MW in some 

hours to compensate for VG forecast errors and other dispatch inaccuracies.  

 Update the IESO’s current methodology for determining the required amount of 

regulation service scheduled each hour. Ontario’s needs for regulation vary during the 

day – for example, the need for regulation service are typically less during those times of 

the day when Ontario demand is flat and unchanging. 

 Examine the feasibility of accommodating different regulation service characteristics, 

including those regulation service providers that can: 

o provide only a single direction of regulation, and 

o provide the service with different response times (e.g. “fast” hydroelectric response 

vs. “very fast” flywheel response). 

We also recommend examining the implementation of a ramp rate requirement for variable 

generators and other fast acting resources, since their very fast response results in increased 

usage of regulation service.  
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Grid Voltage Control 

Chart 3: Over-Voltages during Low Demand 

 

What is it? Chart 3 highlights areas where over-voltages were observed in IESO simulations of 

light load conditions in the year 2020.  

Why do we need to know? The market rules and reliability standards require that the IESO 

must maintain voltages within specified levels defined by the transmission asset owner.  

What is it telling us? During low demand scenarios, existing voltage control devices are unable 

to maintain transmission system voltages within allowable limits in some parts of the system. 

Operability considerations? Reductions of demand due to conservation programs and 

distribution-connected  generation has reduced the reliance on centralized generation facilities 

and the transmission system, at times leaving transmission circuits lightly loaded. This can 

make it difficult to maintain voltage within acceptable levels (a lightly loaded transmission 

system leads to high voltages). This is particularly true in areas with existing high voltage 

control challenges (e.g. downtown Toronto and Eastern Ontario) where exceptional control 

actions have included removal of lightly loaded transmission circuits from service – sometimes 

for weeks at a time. There is risk when switching out lightly loaded equipment, as there is no 

guarantee that the transmission circuits can be brought back online quickly if needed following 

a power system event, especially if the lines are out-of-service for an extended period of time. 
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Recommendations? We recommend the installation of additional reactive control devices in 

downtown Toronto, northwest GTA and Eastern Ontario to manage high voltage situations 

during low demand periods. Hydro One’s evolving (increased) restrictions to manage high 

voltages will trigger the need for an appropriate mix of static (shunt reactors) and dynamic 

(static VAR compensators) reactive control devices. 
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Ramping 

Chart 4: 1- and 4-Hour Ramp Duration Curves 

 

What is it? These duration curves show the expected changes over a one-hour and four-hour 

period (“ramp”) in the portion of demand not supplied by baseload generation in 2020.   

Why do we need to know? To ensure that the current generation fleet is able to follow changes 

in Ontario demand during times of large demand increases.  

What is it telling us? One-hour ramps in 2020 are expected to be within +/- 1000 MW, 95% of 

the time. The maximum one-hour ramp-up is expected to be 2,200 MW. Four-hour ramps in 

2020 are expected to be within +/- 3000 MW, 95% of the time. The maximum four-hour ramp-up 

is expected to be 5,600 MW. 

Operability considerations? The ramping capability of the gas fleet alone is expected to be 

sufficient for both timeframes.  

Recommendations? None. The ramping capability of the existing generation fleet is expected to 

be sufficient to meet Ontario needs for ramp during those times of the day when Ontario 

demand is increasing - provided that the market effectively commits gas generators when 

needed. Therefore, no ramping enhancements are required. 
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Surplus Baseload Generation (SBG) 

Chart 5: 2014 SBG vs 2020 SBG 

 

What is it? Chart 5 shows the magnitude of surplus baseload generation in the year 2014 in 

comparison to the results of a simulation for the year 2020.  

Why do we need to know? To ensure that our current SBG mitigating measures are sufficient in 

2020. 

What is it telling us? SBG conditions in 2020 are expected to be comparable in magnitude and 

frequency to those experienced in 2014. Ontario experienced SBG conditions ~66% of the time in 

2014. This is expected to increase to ~72% of the time by 2020.  

Operability considerations? The IESO’s current SBG mitigating measures are expected to be 

sufficient to manage SBG in 2020. These mitigating measures include: hydroelectric spill, 

economic exports, variable generation dispatch and nuclear manoeuvers/shutdowns. 

Recommendations? None. We do not anticipate requiring significant changes to our processes 

to mitigate SBG, as the current measures are expected to be sufficient. 
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Operating Reserve Requirements 

Chart 6: Variable Generation Changes over 10 Minutes 

  

What is it? Chart 6 presents the simulated distribution of the change in output of transmission 

and distribution-connected variable generation over a 10-minute period for the year 2020.  

Why do we need to know? To ensure that the natural changes in variable generation output do 

not introduce additional operating reserve requirements.  

What is it telling us? The curve show that 99% of the time, the output changes will be within +/- 

160 MW, with the maximum natural drop in generation being approximately 850 MW. 

Operability considerations? Even the outlier, a 1 in 10 year event, is not expected to exceed 

Ontario’s first or second contingency losses, which are both at least equal to a Darlington unit.  

Recommendations? None. The single largest generation loss in Ontario is not expected to 

increase due to natural drops in variable generation production over 10 minutes.  Therefore, we 

do not anticipate increasing the amount of 10-minute or 30-minute operating reserve scheduled 

to manage drops in VG output over those time periods.  
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BOMA INTERROGATORY 36 1 

Issue 1.1 2 

INTERROGATORY 3 

Reference: Ibid, p6 4 

Please provide a reference in the 2016 Annual Report to each of the accounting policy changes 5 

shown on this page, and any other accounting changes that have been made.  Please provide an 6 

explanation, if necessary, for each referenced item. 7 

RESPONSE 8 

The new accounting policies are detailed in Note 3 of the Audited Financial Statements, page 13 9 

in the IESO’s Annual Report (please refer to pages 39 to 41 of Exhibit A-3-1). 10 
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BOMA INTERROGATORY 39 1 

Issues 1.3, 1.1 2 

INTERROGATORY 3 

Reference: Exhibit C, Tab 2, Schedule 1, Attachment 2, p1, Appendix 2-JB 4 

a) Please explain the difference between the proposed increase in Operating Costs of about $9 5 

million, and the "$12 million in forecast 2017 costs", referred to in the text. 6 

b) Where does the IESO get the $3 million it proposes to allocate from its "core business 7 

operations"?  What expenditures are reduced or eliminated to generate the $3 million? 8 

RESPONSE 9 

a) The proposed net increase in Operating Costs of about $9 million is part of the $12 million 10 

budgeted for the Market Renewal Program in 2017. 11 

b) Please refer to the response to OEB Staff Interrogatory 6 part (c) at Exhibit I, Tab 1.6, Schedule 12 

1.06. 13 
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BOMA INTERROGATORY 40 1 

Issues 1.3, 1.1 2 

INTERROGATORY 3 

Reference: Ibid, Attachment 3 4 

a) Please explain the composition of the "Corporate Adjustments" item on Appendix 2-JC.  What 5 

accounts for the reduction of $7.5 million in the item in 2017 budget versus 2016 actual? 6 

b) Please provide a breakdown of the $7.2 million amount of Office of the CEO in the 2017 7 

budget. 8 

c) Please confirm that the Draft Scorecard is not a document which benchmarks IESO costs 9 

against costs of AESO, or the six major US RTO/ISOs. 10 

RESPONSE 11 

a) Please find below the composition of the $7.5 million reduction in “Corporate Adjustments”: 12 

Lower Amortization 1.2

Higher Interest 2.4

Changes in Compensation & Benefits 3.9

7.5

13 

b)   Please find below breakdown of the $7.2 million amount of Office of the CEO in the 2017 14 

budget.  Operating & Administration costs are primarily due to NERC and NPCC annual 15 

membership fees for the IESO. 16 

17 

Office of the CEO (in thousands) 2017 Budget

Compensation & Benefits 1,759

Professional & Consulting Fees 887

Operating & Administration 4,612

Total Operating 7,258
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c) Confirmed. 1 
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SEC INTERROGATORY 1 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

Please provide a copy of all documents provided to the IESO’S Board of Directors for the 6 

purposes of approving the 2017 budget. 7 

RESPONSE8 

The Board of Directors was provided with the 2017 – 2019 Business Plan, available in the IESO’s 9 

pre-filed evidence at Exhibit A-2-2. 10 
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SEC INTERROGATORY 2 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

Please provide details of all productivity and efficiency measures the IESO undertook in 2016 6 

and plans to undertake in 2017. 7 

RESPONSE8 

Please refer to the responses to Energy Probe Interrogatory 3 at Exhibit I, Tab 1.3, Schedule 5.03 9 

and BOMA Interrogatory 8 at Exhibit I, Tab 1.1, Exhibit 2.08 for priority change initiatives. This 10 

interrogatory details key productivity and efficiency measures undertaken by the IESO along 11 

with expected timelines and forecasted costs.  12 
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SEC INTERROGATORY 3 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

With respect to the 2016 Corporate Performance Measures: 6 

a) Please provide a copy of the 2016 Corporate Performance Measures and targets. 7 

b) Please provide the actual results of each Corporate Performance Measure. 8 

RESPONSE9 

a) A copy of the 2016 Corporate Performance Measures and targets are provided as 10 

Attachment 1. 11 

b) Please refer to the response to part (a) above for the actual results of each Corporate 12 

Performance Measure.13 
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January 1 to December 31, 2016 

 
 

Performance 

Objective 
Measure Target (Year-to-Date) Update Result 

Sustain reliable 

performance in 

real time while 

integrating new 

resources, 

participants and 

technologies. 

Reliable electricity service 

is provided by the IESO-

controlled grid. 

 

 The IESO is able to self-certify, consistent with 

North American Electricity Reliability Corporation 

(NERC) requirements (including audit 

requirements), its compliance with all ~450 NERC 

high VRF reliability standards. Examples include 

Interconnection Reliability Operating Limits, 

system operating limits, voltage and reactive 

control and load shedding plans. 

 The IESO has self-certified that it is fully compliant with all NERC High Violation Risk Factor (VRF) 

reliability standards. 

Meets 

Lead the 

promotion and 

implementation of 

a culture of 

conservation in 

Ontario. 

 

Working with local 

distribution companies 

(LDCs) and others, the 

IESO is on track to achieve 

the Ministry of Energy’s 8.7 

TWh of energy savings 

target by 2020. 

 Ontario’s conservation portfolio is delivered within 

4¢/kWh while achieving energy savings from LDCs 

(800 GWh) and direct-connect customer programs 

(524 GWh). 

 

 

 IESO-supported and funded pilots and programs 

are implemented to support cost-effective 

achievement of LDC energy-saving targets. 

 

 

 

 LDCs and gas utilities collaborate to maximize 

 Total preliminary portfolio cost-effectiveness in 2016 was 3.4¢/kWh which is within the 4.0 ¢/kWh 

milestone target. 2016 milestone energy saving targets were met, ensuring Ontario remains on track in 

achieving our 2020 targets (LDC programs achieved a total of 1.9 TWh of the 7 TWh between 2015 and 

2016, while 0.6 TWh of the 1.7 TWh target for the Industrial Accelerator Program is currently under 

contract)1. 

 

 The IESO approved a number of new and innovative LDC programs and pilots to better meet needs of 

their customers: 

o 19 Conservation First Framework (CFF) LDC Local/Regional Program Business Cases; 12 launched 

by LDCs as of Dec.31, 2016. 

o 20 CFF LDC Innovation Fund Pilot Program Business Cases; eleven in market, eight completed. 

 

 Per June 10, 2016 direction from the Minister of Energy, the IESO is continuing to work with natural 

Meets 

                                                      
1 Final 2016 cost-effectiveness will be determined in Q2 2017 once 2016 savings have been verified through the evaluation process. 

Legend 

 Meets expectations 

 Does not meet expectations 

2016 Corporate Performance Results 
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Performance 

Objective 
Measure Target (Year-to-Date) Update Result 

efficiencies and reduce costs. gas utilities (in consultation with LDCs) to develop and deliver the Whole Home residential pilot 

program2.  The IESO continues to work with the gas utilities on joint engagement of IAP customers to 

support efficiencies and cost reductions in the future. 

Secure cost-

efficient 

renewable supply 

resources through 

transparent, 

consistent and 

efficient 

processes, either 

through posted 

standard 

contracts, rules 

and prices or 

benchmarked to 

world-class 

competitive 

proposal 

standards. 

The IESO is on track to 

meet the government’s 

directive of 10,700 MW of 

wind, solar and bio-energy 

(in-service) by 2021 and 

9,300 MW of hydroelectric 

(in-service) by 2025. 

Up to 900 MW of renewable supply resources are 

procured in 2016, as directed.  This includes: 

 

 Up to 242 MW of renewable projects, plus any 

unallocated capacity from the 2015 micro Feed-In-

Tariff (FIT) procurement target, are procured 

through the FIT 4 procurement process. 

 

 Up to 50 MW of renewable projects are procured 

through the 2016 microFIT procurement or is 

allocated to the FIT 5 procurement process. 

 

 Up to 565 MW of renewable projects are procured 

through the competitive Large Renewable 

Procurement process (300 MW of wind, 140 MW of 

solar, 50 MW of bioenergy and 75 MW of 

waterpower). 

 

 Results of procurement initiatives are posted 

publically following process conclusion. 

 

 Written opinions are received from independent 

monitors (i.e., FIT Independent Evaluation 

Monitor, LRP I RFQ/RFP Fairness Commissioner) 

validating that the processes were executed with 

consistency and integrity. 

The IESO is on track to meet both of the government’s overall directives for 2021 and 2025.  Results 

include: 

 

 Results of the FIT 4 procurement process were announced on June 29, 2016. 936 new FIT contracts 

representing 241 MW will be offered.  

 

 

 

 MicroFIT 2016 resulted in the procurement of 11.2 MW of projects. This lower value reflects the IESO's 

decision to temporarily suspend the program from April 25, 2016 to June 21, 2016 and successive price 

reviews have established prices much more closely aligned with actual project costs.  

 

 Results of the LRP I competitive procurement were announced on March 10, 2016.  The IESO offered 

16 contracts representing 455 MW.  

 

 

 

 

 FIT 4 and LRP I process results were posted publically following the conclusion of those processes. 

 

 

 The Fairness Advisor letter published in March identified that the LRP I Request for Proposal (RFP) 

procurement process was conducted in a fair, open and transparent manner and that the IESO took all 

steps necessary to meet all procurement practices related to fairness, openness and transparency.  In 

addition, the FIT 4 Independent Evaluation Monitor’s view was the FIT 4 procurement was 

administered consistently with the program rules with consistent treatment of all applicants, as well 

as adherence to the IESO’s policies and procedures with respect to conflict of interest and 

confidentiality requirements. 

Meets 

                                                      
2 IESO had targeted Dec. 21, 2016 for contract execution but was asked by Ministry of Energy to hold off on contract execution to allow them time to review pilot for alignment with Green Investment 

Fund program – IESO completed contracting for the pilot in May 2017 with a soft launch of the pilot expected by end of May.                                                                                                                                       
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Performance 

Objective 
Measure Target (Year-to-Date) Update Result 

Enhance the 

electricity market 

through initiatives 

that enable market 

effectiveness and 

efficiencies. 

A Demand Response (DR) 

auction is implemented 

that increases DR capacity 

at competitive market 

prices while facilitating 

larger numbers and types 

of participation. 

 

 DR capacity secured through the December 2015 

auction for the 2016 summer commitment period is 

in place and available for dispatch as at May 1, 

2016. 

 

 The processes and tools needed to integrate DR 

into the IESO-administered markets continue to be 

assessed, and are evolved and implemented as 

required. 

 

 

 

 

 

 

 

 Together with stakeholders, a near-term roadmap 

to grow, develop and integrate DR cost effectively 

is established. 

A DR auction was successfully implemented in 2016 highlighted by: 

 Successful proponents from Ontario’s first DR auction held in December 2015 were available for 

dispatch in the real-time energy market on May 1st, 2016. 

 

 

 

 The IESO, working through the Demand Response Working Group, made significant progress on a 

number of important DR issues during 2016 to improve the efficiency and effectiveness of the DR 

Auction.  including: 

 Improvements to the DR optimization engine to generate more accurate prices. 

 A new process to allow the transfer of capacity obligations.  

 Implemented new registration and measurement & verification processes.  

The IESO held the second DR auction beginning on December 7th and posted the results on December 

15th, 2016 with a 30% increase in participation relative to the December 2015 auction. 

 Approximately 810 MW of capacity was qualified for the summer 2017 commitment period and 820 

MW was qualified for the winter 2017/2018 commitment.  

 

 Established a long term DR growth trajectory that provides the IESO and businesses with greater 

clarity on the market for DR over the longer term, and that achieves the 2013 Long Term Energy Plan 

(LTEP) targets for DR. 

Meets 

Respect and value 

Ontario’s 

stakeholders.  

Input from stakeholders, 

communities and others 

across the electricity sector 

is solicited and responded 

to after establishing 

principles and processes to 

do so. 

 Stakeholder satisfaction with IESO principles and 

processes is indicated through survey results to 

remain consistent or exceed the baseline set in 

2015. 

The Stakeholder Satisfaction survey reported a satisfaction score of 65/100 of the engagement process.  

Meets 

Effectively plan 

for the future 

electricity needs 

of the province.  

Regional plans are 

completed in accordance 

with regulatory timelines, 

and key recommendations 

in provincial and regional 

plans are initiated and 

progressing as required. 

Regional plans are completed in accordance with 

required regulatory timelines. 

 

 For the eight Integrated Regional Resource Plans 

(includes one interim plan), the timelines 

established in 2015 for progress in 2016 on 30 key 

recommendations are met. 

In 2016, regional plans were completed in accordance with regulatory timelines. This included the 

completion of six IRRPs in 2016 in addition to the existing eight IRRPs completed in 2015. 

 

• Achievements towards completing the milestones established for 2016 associated with the 30 key 

recommendations are on track. 

 

 

Meets 
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4 
 

Performance 

Objective 
Measure Target (Year-to-Date) Update Result 

  

 Progress and work with remote communities on six 

priority bulk transmission projects from provincial 

plan(s) (the 2013 Long Term Energy Plan) are 

tracked, along with associated milestones with 

timelines in 2016  (Note: timelines may be amended 

based on periodic updates to planning 

assumptions). 

 

 Milestones for the six bulk transmission priority projects were on track in 2016.  This involved active 

ongoing discussions with transmitters, LDC’s and the Ontario Energy Board (OEB) to progress 

implementation of recommendations including discussions with transmitters and LDC’s on detailed 

scope of work, development of evidence in support of approvals and discussions with the OEB on 

issues associated with cost attribution.  In addition the IESO provided support in the implementation 

and approval of priority projects, including the East-West-Tie line (Bill 112). 

Enhance 

corporate 

resilience through 

change initiatives 

and meet present 

and future 

customer needs. 

Priority projects are 

completed on time and 

budget and meet their 

business objectives. 

 At least 80 percent of the 10 priority capital projects 

are completed or are progressing on time and 

budget, and meet those business objectives that can 

be measured in 2016. 

 80 percent of the ten priority capital projects, including three closed projects, progressed within their 

original approved budget and schedule in 2016.   

Two closed projects met the business objectives. The business objectives measurements of remaining 

closed projects will continue to take place in the subsequent years. Meets 

Deliver public 

value in a cost-

effective manner.  

Business plan deliverables 

are executed within 

approved budget and 

headcount. 

 Execution of deliverables is consistent with the 

approved 2016 business plan, while meeting 

synergy targets and a reduced combined fee. 

 2016 deliverables were executed within the approved budget and headcount. Synergy targets were 

built into the operating budget and maintained; and the IESO’s combined fee was reduced.   

 
Meets 
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SEC INTERROGATORY 4 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

Please provide information to demonstrate how the savings from the merger of the IESO and 6 

the Ontario Power Authority have, and will continue to be, sustainable.   7 

RESPONSE8 

Please refer to the response to Energy Probe 3 at Exhibit I, Tab 1.3, Schedule 5.03.  9 

Below are estimates of merger savings that resulted in the IESO’s commitment of net $5.3 10 

million merger synergies. The synergy savings realized in 2015 through the merger are 11 

sustained over the 2017-2019 planning period and beyond as they are embedded in the reduced 12 

budget base for each year.   13 

14 

Description of Synergy Savings , $ millions 2015

Compensation & Benefits 3.19 

Single Board of Directors 0.60 

Office Space Reduction 1.32 

Rationalization of systems and services 0.21 

5.32 

15 
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SEC INTERROGATORY 5 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

Please provide a summary of all internal audit reports issued in the past 2 years, their 6 

recommendations and the status of the implementation of those recommendations. 7 

RESPONSE8 

Internal Audit provides independent and objective services on risk management, controls and 9 

governance processes to management and the Audit Committee of the Board of Directors.  The 10 

IESO Internal Audit function is committed to being a high value, cost-effective contributor to 11 

the overall business success of the IESO.  Annually, the Internal Audit group develops a three 12 

year Audit Services Plan. 13 

The Audit Services Plan typically includes audits covering process control, information 14 

technology and policy compliance.  The following provides, for the period 2015 to 2017, a listing 15 

of the internal audits completed by audit type, a summary of key themes and 16 

recommendations, and the current status of management’s remediation activities.  17 

Process Control 18 

The objectives of a process control review are to confirm that the IESO’s controls are designed 19 

appropriately for the task, as well as to verify that they are operating as designed.  These 20 

reviews may confirm that the organizational or program processes are aligned with leading 21 

industry practices.  22 

The Process Control audits completed are: 23 

• Dispatch algorithm (bi-annual) 24 

• Claims adjudication and payment process  (annual) 25 

• CEO and Chair expenses (annual) 26 

• CSAE 3416 Market Settlements (external auditor) (bi-annual) 27 

• CSAE 3416 MDMR (external auditor) (annual) 28 

• MMP independence review (annual) 29 
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• Detect and investigate non-compliance with market rules 1 

• Market suspension and resumption process 2 

• Internal compliance program  3 

• Employee expense process integration  4 

• Pay Services review 5 

• Demand Response auction review 6 

• Business Continuity 7 

• Effective separation review 8 

• Project portfolio management 9 

• FIT procurement review 10 

• Schedule Interchange transaction review 11 

• Market rules enforcement process 12 

• Meter Market Participant independence 13 

• Network Model Process & Database review 14 

• LDC Conservation Plan and Program review (external) 15 

The following is a summary of key recommendations documented by Internal Audit to address 16 

identified findings: 17 

• Internal outreach to increase awareness of departmental services and share information 18 

• Reporting activity is completed according to requirements 19 

• Ensure measures are taken to mitigate perceived conflicts of interest in IESO activities 20 

• Ensure corporate documentation is current, user friendly and appropriately meet the 21 

intended use 22 

• Ensure software applications and end user computing tools are appropriate for the task, 23 

effective and maintained according to policy 24 

• Develop inventory of all end user computing tools 25 

• Ensure data and records are properly categorised, managed, stored and retained 26 

• Bring physical records into alignment with digital records and  27 

• Ensure alignment with the Electronic Records as Documentary Evidence Standard 28 

• Ensure service level agreements exist within the IESO to allow for timely completion of 29 

work tasks and projects, and that the standards are tracked and monitored 30 

• Ensure disaster recovery exercises routinely include scenarios where all critical IT 31 

systems are rebuilt 32 
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• Ensure policies and procedures are clear, documented and applied consistently across 1 

the company 2 

• Ensure decisions are properly documented, communicated and maintained 3 

• Ensure roles, responsibility and reporting relationships are clearly defined, appropriate 4 

and implemented 5 

• Identify resource backup for Business Continuity Coordinator role 6 

• Develop stakeholder engagement plan for all significant engagement activities 7 

Information Technology 8 

The objective of an IT review is to confirm that IESO’s IT system control and processes are 9 

designed appropriately for the purpose, as well as to verify that these controls are operating as 10 

intended. These reviews often confirm that the controls and practices are aligned with leading 11 

industry practices.  IT and end user computing tool reviews are often included within process 12 

audits.  13 

The Information Technology audits completed between July 1, 2014 and July 1, 2016 are: 14 

• IT General Controls  (part of the CSAE 3416) (bi-annual) 15 

• IT Security (penetration testing) (annual) 16 

• IT Security program review (external) 17 

• Fulfill IT Request 18 

The following is a summary of key recommendations documented by Internal Audit to address 19 

identified findings: 20 

• Develop formal mechanisms to establish governance roles and responsibilities 21 

• Ensure service level agreements exist within the IESO to allow for timely completion of 22 

work tasks and projects, and that the standards are tracked and monitored 23 

• Ensure access management occurs in a timely and accurate manner 24 

• IT back-up process enhanced  25 

• Update system change process, and ensure that it includes 26 

o review of business continuity plans  27 

o guidelines for user acceptance testing 28 

Policy Compliance 29 

The objective of policy compliance reviews is to confirm that the organization is in compliance 30 

with documented and approved corporate or government policies. A secondary objective of 31 

these reviews is to identify any existing gaps in the policy and procedure (e.g. a new 32 
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government administrative directive, such as the Travel, Meal, Hospitality and Expenses 1 

Directive) that should be updated by the IESO.2 

The Policy Compliance audits completed between are: 3 

• MOU compliance (annual) 4 

• Mock audit for NPCC compliance (every 3 years) 5 

• Internal Audit Quality Assurance Review (every 5 years) 6 

• Ethics Line  7 

• Regulated price plan self-certification  8 

• Corporate Performance Metrics review 9 

The following is a summary of key recommendations documented by Internal Audit to address 10 

identified findings: 11 

• Ensure that governance and policies necessary to comply with privacy requirements are 12 

developed and implemented 13 

• Conduct an IT governance review on a regular basis 14 

• Include consideration of fraud risk in all audits 15 

• Deepen audit staff capacity to conduct data analytics 16 

• Ensure appropriate independence between when necessary to avoid actual or perceived 17 

conflict 18 

Management Response and Action Plans  19 

Management has fully participated in the internal audit process, has accepted recommendations 20 

presented by Internal Audit and implemented necessary action plans.  Examples of 21 

management action items include: 22 

• Staff training is delivered 23 

• Reporting protocols and processes are developed and implemented 24 

• Independent audits implemented 25 

• Documents and policies are revised and updated 26 

• Software applications are reviewed and proper maintenance is confirmed 27 

• Records management program is being deployed across the company 28 

• Department strategies are developed and implemented 29 

• Roles and responsibilities are under review in identified areas 30 

• IT governance audit is planned 31 
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• Table top exercise conducted for BES critical systems 1 

• EUCT inventory is being created 2 

• Implementation of a new access management tool 3 

As of August, 2017 there were fourteen (14) open action items related to audits completed 4 

between 2015-2017. These actions items relate to the following three (3) audits completed in the 5 

last two years: 6 

• FIT Procurement Process  7 

• Business Continuity Management Program Review  8 

• Market Rules Enforcement Process Review 9 
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SEC INTERROGATORY 6 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

With respect to the budgeting process: 6 

a) Please provide a step-by-step explanation of the IESO’ budgeting process.  7 

b) Please provide copies of any budget planning instructions that are circulated within the 8 

organization. 9 

RESPONSE10 

a) The response below is taken from SEC Interrogatory 2, at Exhibit I, Tab 1.0, Schedule 8.02 in 11 

EB-2015-0275, the IESO’s 2016 Revenue Requirement submission. A revised version is 12 

provided below.13 

Business planning is the process used at the IESO to identify the business needs and 14 

resource requirements necessary to support the IESO’s business needs and strategic 15 

priorities. The IESO leadership team collaborates to prioritize deliverables based on strategic 16 

goals and in consideration of risk assessments. 17 

The Business Planning process is conducted annually and starts in early spring with a 18 

strategic planning exercise. During this process, the management team is tasked with 19 

prioritizing deliverables, identifying risks and determining the required resources. The 20 

business plan is comprised of draft three year financial projections, including corresponding 21 

resourcing requirements, key enterprise risks and performance measures for the planning 22 

period. 23 

The IESO’s Board of Directors and senior management solicit initial input from Stakeholder 24 

Advisory Committee (SAC) members and further meetings are held with SAC members to 25 

discuss IESO priorities and corporate performance measures to develop the business plan. 26 

In the late summer, the IESO presents its business plan at a formal SAC meeting (attended 27 

by IESO Board members) and solicits further feedback.  28 

The plan is then updated based on SAC input and submitted for approval to the IESO Board 29 

of Directors. Once approved by the Board of Directors, the Business Plan is submitted to the 30 

Minister of Energy, who must approve it before the IESO’s annual fees submission is filed 31 
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with the Ontario Energy Board. The Business Plan is filed in support of the IESO’s fees 1 

submission. It spans three years; however, the OEB approves a fee for only the first year. 2 

The OEB-approved fee establishes the IESO’s annual budget. 3 

b) The business planning process is led by the Financial Planning and Analysis team, and 4 

leverages working groups and collaborative meetings with business units and IESO 5 

leadership; no written instructions are circulated. 6 
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SEC INTERROGATORY 7 1 

1.0 Revenue Requirement, Operating Costs and Capital Spending 2 

Issue 1.1 3 

Is the IESO's Fiscal Year 2017 net revenue requirement of $190.8 million appropriate? 4 

INTERROGATORY 5 

Please provide a copy of the IESO’s organizational chart. 6 

RESPONSE7 

Please refer to Attachment 1 for the IESO’s organizational chart. 8 
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President & CEO

VP, Corporate 
Services & CFO VP, I&TS and CIO

VP, Planning, Legal, 
Indigenous Relations 
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Development
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Corporate Relations

Executive Assistant
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Director, MACD
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CORPORATE SERVICES
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Corporate Controller
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Director,
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Director,
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Executive Assistant

Filed: September 7, 2017, EB 2017-0150, Exhibit I, Tab 1.1, Schedule 7.07, Attachment 1



CONSERVATION & CORPORATE RELATIONS
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