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Part A:  Business Need 

 
 

Part B:  Preferred Alternative:  Major Overhaul and Upgrade to a Higher Capacity (25-30 year reliable operation) 
Description of Preferred Alternative 

Alternative 2, Major Overhaul and Upgrade to a Higher Capacity, from the DPC is the preferred alternative as it most 
completely addresses the business needs for sustaining long-term reliable operation and enhances the capacity of the 
generating asset.  

Advantages: 
 Addresses generator vibration issues 
 Reliable operation restored for the next 25 to 30 years 
 Capacity is enhanced ~2 MW with positive Net Present Value (NPV) associated with upgrading the runner 

Disadvantages: 
 None 

The project will execute a complete refurbishment of the unit. High level scope as follows: 
 New upgraded turbine runner, wicket gates, draft tube extension, headcover, bottom ring, turbo-venting in the draft 

tube and surface air coolers 
 Refurbish servomotors, turbine guide and thrust bearing 
 Clean/re-wedge generator stator, refurbish generator windings (dry-ice blast cleaning), clean/shrink generator rotor, 

refurbish field poles 
 New MOT, static exciter, bus work, and switches 
 Perform further investigation and probable repair on the scrollcase, draft tube, moody cone and penstock (including 

completion of a load carrying capacity analysis) 

The outage for the overhaul is planned for May, 2019 to Jul, 2020. 

Procurement of long lead components identified in the PBCS release is in-progress to help meet the scheduled execution 
phase planned for Q2 2019.  The items funded by the partial release include: 

(1) A contract with American Hydro for purchase of new Francis Runner w cowl/skirt, new Nose Cone, Turbo-Vent 
Assembly, Turbine Shaft Refurb, Runner Shaft Assembly, Draft Tube Cone (Extension). The contract is being 
negotiated with American Hydro. 

(2) An execution support contract from Andritz for Generator Rotor Rim Shrink oversight and special tooling. 
Negotiations are in progress. 

(3) Protections and Controls (P&C) panel fabrications by OPG. The panels have been designed and material 
purchase is in progress. 

Long lead equipment not purchased as part of the PBCS, will be purchased by the OEM from approved vendors.  For the 
more detailed scope for the entire project see project Scope of Work (NF20-PLAN-00121.2-0008).  

The project’s labour determination was endorsed on April 24, 2018.  The split of the work was approximately 50% PWU to 
50% BTU.  A 50/50 split in the labour determination means that OPG will need to assume the role of Owner-Constructor and 
will require more internal resources and coordination to manage the workgroups.  In the recent past, overhauls having labour 
determinations with such a high proportion of PWU were overflowed to BTU.  Niagara Ops Production and Plant Engineering 
Service (PES) have committed manpower to fulfill the resource requirements.  Due to the high degree of coordination in this 
scenario, the Project Execution Plan (PEP) (NF20- PLAN-00121.1-0006) incorporates changes in Niagara Operations 
organizational structure, resource strategies and clear responsibilities for ensuring this coordination. Given the lessons 
learned from previous projects which have been entirely BTU, it is believed that this strategy will reduce risk associated with 
schedule as we leverage skills and knowledge better from both unions, OPG and the OEM. Strategies have been built into 
the plan to account for coordination effort requirements, such as detailed schedule monitoring, schedule flexibility options 
(e.g. double shifts, if required) and ensuring adequate OPG schedule contingency. 

A Functional Specification has been developed for an EPC contract to an OEM to engineer, procure components, and 
construct the BTU portion of the work. The OEM will also provide Owner’s Representative Services.  Delivery of long lead 
material is scheduled to arrive after disassembly has begun but before the material is required for install in order to advance 
the outage start.  Refer to the Contracting Strategy, report NF20-REP-00600-0003, for further details. 
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Part B:  Preferred Alternative:  Major Overhaul and Upgrade to a Higher Capacity (25-30 year reliable operation) 
Description of Preferred Alternative 
G5 Major Overhaul project normalized score was 240 which is a good score.  The next steps required are defining schedule 
sequencing, resourcing, P&C panel completion, risk analysis, commissioning and training plan.  

A Constructability, Operability, Maintainability, Environment and Safety (COMES) review was completed September 28, 
2018. Major actions identified include: 

1. Complete the Engineering floor loading assessment 
2. Complete the detailed schedule 
3. Tailrace isolation remedy required 
4. Both ends of the powerhouse will have concurrent construction projects in execution which impacts safety routes.  The 

contractors Site Specific Safety Plan and OPGs Safe work plan will include mitigation measures. 
5. Install ethernet fibre trunk for the SAB1 station prior to G5 overhaul (a new base project) 

A follow-up to the COMES review will be conducted in March 2019 to focus on COMES aspects of the detailed designs from 
the contractors. 

A Class EA Amendment for G5 will not be required.   Execution of the G5 Major Overhaul must precede the G1/G2 
Frequency Conversion Project in order to be exempt from this requirement.   

 
 
 
 

Deliverables: Associated Milestones (if any): Target Date: 
Partial Release of Funds for procurement of long lead 
components and remaining definition phase deliverables. 

PBCS Approved Aug 30, 2018 
Completed 

Gate 3 Review for EBCS RG PGR Committee meeting Nov 23, 2018 
Execution funds released EBCS Approved Dec 7, 2018 
Select an OEM for EPC and be Owner’s Rep. Issue PO and LNTP Dec 18, 2018 
Outage start  May 6, 2019 
Planned unit in service REIS approved Jul 29, 2020 
Project Closure Report PCR approved Jul 29, 2021 
Post Implementation Review Complete PIR approved Jul 29, 2022 

 
Part C:  Other Alternatives 
For the detailed Scope of each alternative and evaluation information see Appendix A in the DPC. 

 

Alternative 1: Base Case – Status Quo (No Project) 

G5 would run in the short term without significant rehabilitation or overhaul work but would eventually run to fail. This 
alternative does not address the potential failure of the generator due to rotor vibration and turbine runner due to vibration-
induced cavitation. 

This alternative is not recommended because failure of the unit would result in an unplanned outage and reduce OPG’s 
ability to reliably supply renewable power to the grid. 

 

Alternative 3:  Major Overhaul (25-30 yr reliable operation) 

This alternative has the same scope of work as the preferred alternative except that the runner would be refurbished rather 
than replaced. Reliability is restored for 25-30 years but there is no increase in capacity. 

This alternative has a lower project cost than the preferred alternative but is not recommended because the runner upgrade 
alternative has the highest NPV. 
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Part H:  Post Implementation Review (PIR) Plan 
Type of PIR Report Target In-Service or Completion Date Target PIR Completion Date 

Simplified PIR 2020-07-29 2022-07-29 
 

Measurable 
Parameter Current Baseline Target Result How will it be 

measured? 
Who will measure 
it? (person/group) 

MCR (MW) 53.1 55.1 Unit Metering SAB1 Production 
Apparent Power (MVA) 55 63 Unit Metering SAB1 Production 

Runner Efficiency at 
best efficiency point. 

Pre-overhaul Gibson 
Test (best) or G4’s 
1986 results. 

Post-overhaul Gibson 
Test 

Tech Support Eng. 
With RG P&T 

Operating Restrictions 

Rough zone >40% 
Must run >80% 

Shutdown on high gen 
runout alarm 

Operating Window 
consistent with other 
SAB1 Units.  Range 

85% to 100% of 
maximum flow. 

Visual Inspection NiOps Operations 
and SAB1 Production 

 
Part I:  Definitions and Acronyms 
AS7 – Asset Suite 7 
BP – Business Plan 
BTU – Building Trades Union 
CAP – Capital 
COMES – Constructability, Operability, Maintainability, 
Environment and Safety review 
CSA – Cost and Schedule Analyst 
DPC – Definition Phase Charter 
EA – Environmental Assessment 
EBCS – Execution Business Case Summary 
ETA –  Estimated Time of Arrival 
Hz – Hertz 
ITP – Inspection and Test Plan 
LNTP – Limited Notice to Proceed  
LTD – Life to Date 
MCR – Maximum Continuous Rating 
MOT – Main Output Transformer 
MVA – Mega Volt Amp 
MW – Mega Watt 
NA, N/A – Not Applicable 
Non-Std – Non Standard 
NPV – Net Present Value 
OAR – Organization Authority Register 
OEM – Original Equipment Manufacturer 
OH - Overhaul 
OPG – Ontario Power Generation 
OM&A – Operations, Maintenance and Administration 

PBCS – Partial Business Case Summary 
PCR – Project Closure Report 
PDRI – Project Definition Rating Index  
PEP – Project Execution Plan 
PES – Plant Engineering Services (OPG Engineering) 
PIR – Post Implementation Review 
PO – Purchase Order 
QA/QC – Quality Assurance/ Quality Control 
REIS – Report of Equipment In-service 
RFP – Request for Proposals 
RG - Renewable Generation 
SAB1 – Sir Adam Beck Generating Station 1 
SAC – Surface Air Cooler 
SEV – System Economic Values 
SIA – System Impact Assessment 
SoE – Summary of Estimate 
TWh – Terra Watt hours 
VP – Vice President 
WOs – Work Orders 
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Appendix C:  Financial Evaluation Assumptions 

Key assumptions used in the financial model of the Project are (complete relevant assumptions only): 
Project Cost (Expenditures prior to 2043 =  25 year): 
1.   2.3 M$ in 2019, unplanned outage: 36.0 M$ in 2024   
2. 37.6 M$ in 2020 
3. 31.0 M$ in 2020 
4.  14.5 M$ in 2019, planned outage 41.7 M$ in 2029 (10 years is optimistic) 
Financial (NPV): 
1. 119 M$  
2. 136 M$ 
3. 130 M$ 
4.  119 M$ 
Project Life: 
1. 5 years (or sooner) before an unplanned outage 
2. 25 years reliable operation with upgraded turbine 
3. 25 years reliable operation with refurbished turbine 
4.  10 years reliable operation with planned outage in 2028 - 2029 
Energy Production (2019 to 2043): 
1. 8.911 TWh  
2. 9.353 TWh 
3. 9.201 TWh 
4. 8.813 TWh 
Operating & Other Cost (2019 to 2043): 
1. 92.7 M$ 
2. 96.8 M$ 
3. 95.7 M$ 
4. 92.4 M$ 
 
 
**Financial Evaluation (NPV) available upon request. 
 
 
 
 

 
Appendix D:  References 
R-NF20-01556-0002 SAB1 Life Cycle Plan 
R-NF20-01550—0011 SAB1 G5 Condition Assessment 
NF20-REP-00121.2-0001 SAB1 G5 Major Overhaul Alternatives – Feasibility 
NF20-PLAN-00121.2-0003 BK182199_BK182777 G5 Major Overhaul Definition Phase Charter 
NF20-PLAN-00121.2-0008 Project Scope of Work 
NF20-REP-00600-0003 Contracting Strategy 
NF20-PLAN-08707.021-0006 Partial Business Case Summary 
NF20-PLAN-00121.1-0006 Project Execution Plan 
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Deliverables (Completed?  Intended Functionality Achieved?  Target vs. Actual?)

Deliverables were successfully achieved.  Although there were extensive schedule delays, the overall cost remained within 
budget. 

BCS - Approved 14 March 2017 

Recommended the release of $71.2M, including $7.4M of contingency.  This approval brought the total released for 
the Project to $77.3M, including definition phase of $6.1M plus execution phase of $71.2M. 

This release was to fund the construction, testing and turnover to Operations of the new 10MW G3 single unit generating station, 
transmission connection with Hydro One, Owner's Engineer and other OPG direct costs and interest during construction, 
specifically: 

Replacement of the existing G3 unit (0.8 MW), which reached end-of-life in June 2014, with a 10 MW Andritz EcoBulb 
by using the excess water running through existing OPG and Parks Canada water control infrastructure on the Trent 
River 

Installation of a new spillway integrated with the new G3 powerhouse providing asset protection at the Ranney Falls 
Generating Station (GS) site and enhanced public safety in Campbellford. 

The project also provided the following qualitative benefits: 

Consultation and capacity building with area Indigenous communities resulting in contracting and construction 
employment opportunities. 

Enhancement of OPG's long-term relationship with Parks Canada and the Trent Hills Municipality. 

Satisfied the Province's Long Term Energy Plan (LTEP) objective of providing cost-effective and green ways of 
leveraging provincial hydroelectric assets while avoiding the need for new near-term procurement in Southern and 
Central Ontario. 

Schedule 

The G3 powerhouse civil construction phase, gates and balance of plant equipment were placed in service in May 2019 
according to schedule.  Spillway gate automation of the two existing powerhouse units took place on April 2019.  Unit 3 turbine 
generator was placed in service Jun 2022. 

The water-to-wire (W2W) phase of the project suffered major delay due  
 
 

 
 

 

 

 

 

References or attached pages for: 

Listing in chronological order of all corresponding BCSs and of variance approvals  date and approval authority; and 
what approved  cost, schedule, and deliverables 

If PIR is required (based on last BCS), then lessons learned report is NOT required. 

If PIR is NOT required, lessons learned report should be attached (export from ePMX or automated lessons learned 
report exported from reporting website is acceptable). 

Discussion and analysis  cost, schedule, deliverables, and key lessons learned 

References: 

HDEV0024-BCS Ranney Falls GS G3 Project Definition Phase Hydro Development - Commission The End of Life 
0.8MW Unit - Developmental Business Case - Dec. 15, 2011. 

QC10-22260-0001 - Ranney Falls GS - G3 Project - Execution Phase Business Case Summary (BCS) - COR80581 - 
March 14, 2017. 
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