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CAPITAL EXPENDITURES – REGULATED HYDROELECTRIC 1 

 2 
1.0 PURPOSE AND OVERVIEW 3 
The purpose of this evidence is to provide a project listing and business case summaries for 4 
capital expenditures for the regulated hydroelectric facilities during the test period. 5 
 6 
2.0 CAPITAL PROJECTS LISTING 7 
OPG has used a tiered structure for reporting on all capital projects which have budgeted 8 
expenditures during the 2008 and 2009 test period. 9 
 10 
This tiered approach provides a comprehensive picture of OPG’s capital project expenditures 11 
for regulated hydroelectric facilities. It also recognizes that different levels of information are 12 
appropriate for projects of different sizes, based on the large volume of projects undertaken 13 
within OPG. 14 
 15 
The projects in each tier are shown in the attached tables, with supporting project 16 
documentation as required. 17 
 18 
Based on the tiered reporting structure, the following information is provided for capital 19 
projects: 20 
• For large projects (i.e., total costs greater than $10M and representing six projects), 21 

project summaries or business case summaries are provided.  22 

• For mid-range projects (i.e., total costs of between $5M and $10M and representing two 23 
projects), short project descriptions are provided. 24 

• For other projects (up to $5M), an aggregate of the total project costs is provided. 25 
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Ontario Power Generation – Project Summary  

 
Project Name: 
R.H. Saunders Generating Station – Replace Heating, Ventilating, and Air Conditioning (“HVAC”) 
System 
Project Number:  
 
H-97-1864 
 

Project Category:  
   Regulatory 
   Sustaining 
   Value Enhancing / Strategic 

Project Type: 
   Capital 
   OM&A 

Project Start Date (month, year):  
May 2007 

In-Service Date (month, year): 
May 2008 

Project Description:  
 
This project includes the replacement of the HVAC system in the administration building, and the 
removal of asbestos insulation on the associated piping and air handler units. 
 
Project Need (i.e., justification for the project): 
 
The primary objectives/drivers of this project are to: 
• Eliminate the increasing cost of repairs. The HVAC system is original to the station and is 

experiencing an increasing rate of component failure and piping leaks. 
• Replace two HVAC chillers and refrigerant to comply with tabled Ministry of Environment 

legislation. 
• Eliminate the health risk of staff exposure to designated substances (asbestos and red lead) in 

the existing HVAC system. 
• Eliminate the risk of possible production losses due to potential HVAC system leaks in the 

administration building generator control and supervisory areas. 
• Achieve the energy efficiency associated with a new HVAC system. 
 
Project Costs: 
 

 LTD 
Actual 

2006 
Actual 

2007 
Actual 

2008 
Plan 

2009 
Plan 

Future 
Plan 

Total 

Capital $ 0.3 M $ 0.2 M $ 8.0 M $ 3.0 M   $ 11.5 M 
OM&A        

  
Initial Release Amount: 
$ 7.6 M 
 

Current Release Amount:
$ 11.7 M 

Variance (Current Release – Initial Release): 
$ 4.1 M 

Variance Explanation (required if current release - initial release >10 percent of initial release): 
 
In 2004, a consultant was retained to provide the HVAC system design, specifications, project 
schedule, project estimate, and bid package for tendering. Based on the consultant’s estimate the 
project was approved for the initial release amount of $7.6M. In October 2006, contractor bids were 
received, which were considerably higher than the cost assumed in the project release estimate. 
The variance of $4.1M is mostly due to these external contractor costs. A number of factors have 
been identified as causes of the cost increase: 
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• Additions to the work scope during the tendering period that were not part of the original 
estimate. 

• There was a one year gap between the completion of the project estimate by the consultant and 
the receipt of project bids. Economic factors in effect during that period led to a rapid rise in 
material and labour costs. 

• The original project cost was underestimated. 
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Ontario Power Generation – Project Summary  
 

Project Name: 
Sir Adam Beck I Generating Station – Unit G9 Upgrade 
Project Number:  
 
SAB10047 
 

Project Category:  
   Regulatory 
   Sustaining 
   Value Enhancing / Strategic 

Project Type: 
   Capital 
   OM&A 

Project Start Date (month, year):  
January 2008 

In-Service Date (month, year): 
December 2009 

Project Description:  
 
This project includes: a new generator (with related excitation and governor equipment), a new 
transformer, new breakers, and new efficient turbine runner. This project will be coordinated and 
approved with an overhaul of the remaining turbine components (SAB10048), at a cost of $0.8M 
(not reflected in the costs below). The design and work scope is expected to be similar to the 
frequency conversion of Unit G7, planned for 2008. 
 
The project is expected to return Unit G9 to its full operating capacity (it is currently de-rated by 30 
percent or 10 MW), and provide a further 4.5 MW increase due to the more efficient turbine runner. 
 
Project Need (i.e., justification for the project): 
 
Unit G9 is in poor condition and can no longer be counted on to provide reliable long-term 
operation; there are substantial issues with major components of both the generator and the 
turbine. Although frequent maintenance and continual attention have enabled continued operation, 
the equipment issues are substantial enough that they should be resolved through unit 
rehabilitation. 
 
Unit G9 has not had a major rehabilitation since 1974 and is substantially degraded. Very high 
vibration levels and unit balance issues have resulted in restricting the generator to 70 percent 
output. Further deterioration and eventual failure is expected. Allowing Unit G9 to fail from service 
does not permit maximum utilization of Niagara River flows when additional water will become 
available to the Sir Adam Beck generating stations through the new Niagara Tunnel. 
 
Project Costs: 
 

 LTD 
Actual 

2006 
Actual 

2007 
Actual 

2008 
Plan 

2009 
Plan 

Future 
Plan 

Total 

Capital    $6.0 M $ 23.0 M $ 1.0 M $ 30.0 M 
OM&A        

 
 
Initial Release Amount: 
 
 

Current Release Amount:
 

Variance (Current Release – Initial Release): 
 

Variance Explanation (required if Current Release - Initial Release >10% of Initial Release): 
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Ontario Power Generation – Project Summary  
 

Project Name: 
Sir Adam Beck I Generating Station – Unit G10 Upgrade 
Project Number:  
 
SAB10050 
 

Project Category:  
   Regulatory 
   Sustaining 
   Value Enhancing / Strategic 

Project Type: 
   Capital 
   OM&A 

Project Start Date (month, year):  
August 2009 

In-Service Date (month, year): 
December 2010 

Project Description:  
 
This project includes: a new generator (with related excitation and governor equipment), a new 
transformer, new breakers, and new efficient turbine runner. This project will be coordinated and 
approved with an overhaul of the remaining turbine components (SAB10051), at a cost of $0.8M 
(not reflected in the costs below). The design and work scope is expected to be similar to the 
frequency conversion of Unit G7, planned for 2008. The installation of a new more efficient turbine 
runner is expected to increase the capacity of the unit by up to 10 MW. 
 
 
Project Need (i.e., justification for the project): 
 
Unit G10 is near the end of its useful life. It was converted to 60 Hz and underwent a major 
mechanical overhaul in 1956. The turbine runner was replaced in 1986. However, recent 
inspections have revealed significant cavitation damage in the turbine. The generator is also in a 
deteriorated state, and the existing electrical equipment (e.g., breakers, transformer) currently do 
not have the capability to accommodate the anticipated increase in turbine capacity. 
 
Further deterioration and eventual failure is expected. Allowing Unit G10 to fail from service does 
not permit maximum utilization of Niagara River flows when additional water will become available 
to the Sir Adam Beck generating stations through the new Niagara Tunnel. 
 
 
Project Costs: 
 

 LTD 
Actual 

2006 
Actual 

2007 
Actual 

2008 
Plan 

2009 
Plan 

Future 
Plan 

Total 

Capital    $ 0.5 M $ 6.0 M $24.5 M $ 31.0 M 
OM&A        

 
 
Initial Release Amount: 
 
 

Current Release Amount:
 

Variance (Current Release – Initial Release): 
 

Variance Explanation (required if Current Release - Initial Release >10% of Initial Release): 
 
 

 



Filed: 2007-11-30 
EB-2007-0905 
Exhibit D1-1-2 
Attachment E 

3/11/2008 1 

Ontario Power Generation – Project Summary  
 

Project Name: 
Sir Adam Beck I Generating Station – Rehabilitate Canal Lining 
Project Number:  
 
SAB10056 
 

Project Category:  
   Regulatory 
   Sustaining 
   Value Enhancing / Strategic 

Project Type: 
   Capital 
   OM&A 

Project Start Date (month, year):  
June 2009 

In-Service Date (month, year): 
December 2011 

Project Description:  
 
The canal rehabilitation work consists of the following: 
• Repair the eroded uppermost portion of the concrete liner near the water level to prevent further 

erosion and to ensure a smooth flow of water. 
• Repair the deteriorated 1920’s concrete walls above the water to restore integrity and prevent 

failure of overlying walls and soil slopes. 
• Apply a concrete liner on the rock walls above the existing concrete liner/walls to prevent further 

weathering and rock falls, and to maintain the stability of walls and slopes above. 
 
The condition of the concrete walls and floor below the water are unknown at this time and will be 
investigated in a definition phase study prior to the release of this project. 
 
The timing of this project has been coordinated with the completion of the Niagara Tunnel project in 
order to minimize the production losses associated with removing the canal from service.  
 
Project Need (i.e., justification for the project): 
 
The open cut canal is one of three major water paths to the Sir Adam Beck generating stations 
delivering approximately 600 cubic metres per second. It has a total length of 20.75 km, with an 
average water depth of 9 to 11.5 metres. It was built prior to 1920 in order to supply water to the Sir 
Adam Beck I Generating Station. The canal last underwent a major rehabilitation in 1964. 
 
In general, the canal liner is in poor condition. A collapse of any portion of the canal liner wall could 
result in significant production losses and negatively impact to the City of Niagara Falls’ water 
supply. 
 
Project Costs: 
 

 LTD 
Actual 

2006 
Actual 

2007 
Budget 

2008 
Plan 

2009 
Plan 

Future 
Plan 

Total 

Capital     $ 0.5 M $ 50.5 M $ 51.0 M 
OM&A         

Initial Release Amount: 
 
 

Current Release Amount:
 

Variance (Current Release – Initial Release): 
 

Variance Explanation (required if Current Release - Initial Release >10% of Initial Release): 
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Ontario Power Generation – Project Summary  
 

Project Name: 
Sir Adam Beck I Generating Station – Unit G3 Upgrade 
Project Number:  
 
SAB10064 
 

Project Category:  
   Regulatory 
   Sustaining 
   Value Enhancing / Strategic 

Project Type: 
   Capital 
   OM&A 

Project Start Date (month, year):  
October 2009 

In-Service Date (month, year): 
January 2012 

Project Description:  
• This project includes: a new generator (with related excitation and governor equipment), a new 

transformer, new breakers, and new efficient turbine runner. This project will be coordinated and 
approved with an overhaul of the remaining turbine components (Project Number: SAB10075) at 
a cost of $1.0M. The design and work scope is expected to be similar to the frequency conversion 
of Unit G7, planned for 2008. 

• The project is expected to increase the capacity of Unit G3 by 4.5 MW due to the more efficient 
turbine runner. 

• The project is a major mechanical and electrical overhaul that will ensure the unit is capable of 
sustained production for 25 - 30 years until the next major overhaul. 

 
Project Need (i.e., justification for the project): 
• The Sir Adam Beck 1 G3 unit was last overhauled in 1985. Hydroelectric units of this type 

normally require major overhauls on a 25 - 30 year cycle to ensure continued operation. Unit G3 
is in fair condition, but by 2011 will no longer be counted on to provide reliable long-term 
operation; there are issues with major components of both the generator and the turbine. 
Although frequent maintenance and attention have enabled continued operation, the equipment 
issues are substantial enough that unit rehabilitation is required.  

• Turbine runner technology has advanced such that additional production may be obtained from 
the unit. 

• Electrical capabilities of this machine are currently sufficient to permit additional production. 
• Allowing Unit G3 to fail from service does not permit maximum utilization of Niagara River flows 

when additional water will become available to the Sir Adam Beck generating stations through the 
new Niagara Tunnel. 

 
Project Costs: 
 

 LTD 
Actual 

2006 
Actual 

2007 
Actual 

2008 
Plan 

2009 
Plan 

Future 
Plan 

Total 

Capital     $ 0.5 M $ 31.0 M $ 31.5 M 
OM&A      $   1.0 M $   1.0 M  

Initial Release Amount: 
 

Current Release Amount:
 

Variance (Current Release – Initial Release): 
 

Variance Explanation (required if Current Release - Initial Release >10% of Initial Release):   
N/A 
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Ontario Power Generation – Project Summary  
 

Project Name: 
Pump Generating Station - Dyke Foundation Grouting and other protective measures 
Project Number:  
 
SABP0022 
 

Project Category:  
   Regulatory 
   Sustaining 
   Value Enhancing / Strategic 

Project Type: 
   Capital 
   OM&A 

Project Start Date (month, year):  
June 2008 

In-Service Date (month, year): 
December 2010 

Project Description:  
• Upgrade protective measures: i.e., foundation grouting, upstream clay blanket, and pressure relief 

systems which were implemented after the 1958 Pump Generating Station failure of the Dyke in 
order to sustain production of the Pump Generating asset. 

 
Project Need (i.e., justification for the project): 
• The Pump Generating Station dyke is a manmade dam that provides headpond impoundment for 

the Pump Generating Station station. The foundation at the site is the Lockport dolomite, which is 
susceptible to sinkhole formation. Sinkholes in turn may lead to piping, a phenomenon where 
water leaking through a dam begins to remove material from the dam. This process if left 
unchecked could result in a sudden dam failure. This dyke failed in 1958 as a result of piping 
through a joint in the bedrock. 

• After the 1958 failure, a portion of the dyke was grouted, the upstream clay blanket was 
enhanced and pressure relief systems were installed. A monitoring program was put in place that 
continues to this day under the provisions of OPG’s Dam Safety Program. Diving inspections 
carried out as part of this monitoring program have located sinkhole-like features and depressions 
in the bottom of the reservoir. In addition, the results of the last Dam Safety Periodic Review 
(2005) recommended that a detailed assessment of the protective measures against piping failure 
should be carried out at the Pump Generating Station. Detailed inspections and testing are 
scheduled for 2008 and 2009. At the end of the assessment the extent of the required grouting 
program will be determined.  

• Grouting of a dyke foundation consists of boring a number of holes in the area of concern and 
then pumping a grouting material into those holes such that they form an impervious barrier to 
water seepage and particles migration. In general, this technology is complemented by 
enhancement to upstream clay blankets and pressure relief systems, as required. It is not 
expected that that the entire dyke requires grouting. The total project costs will be driven in large 
part by the extent of grouting required.  

 
Project Costs: 

 LTD 
Actual 

2006 
Actual 

2007 
Actual 

2008 
Plan 

2009 
Plan 

Future 
Plan 

Total 

Capital    $ 0.3 M $ 0.7 M $ 19.0 M $ 20.0 M 
OM&A         

Initial Release Amount: 
 

Current Release Amount:
 

Variance (Current Release – Initial Release): 
 

Variance Explanation (required if Current Release - Initial Release >10% of Initial Release):   
N/A 
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