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Executive Summary 

1. Fish Lake 2 (FL2) Plant is a Francis hydro turbine-generator that was installed in 

1954 and produces electricity on the Yukon Integrated System (YIS), which helps 

displace thermal generated sources and offsets AEY’s purchased power from Yukon 

Energy Corporation (YEC). There have been various upgrades to the infrastructure and 

equipment since installation. Recently, engineering evaluations have been prepared 

due to observed failures and known issues.  

2. This site has seen increasing downtime and maintenance and a long-term asset 

recapitalization plan is necessary. A comprehensive condition assessment of FL2 was 

completed by BBA Engineering in 2022. The objective was to thoroughly document the 

current condition, present recommendations to extend the life and optimize performance 

of FL2.  

3. There are safety and reliability risks with ongoing operation of this facility that 

need to be addressed, and many components have reached end of life. The report 

contains three options: 

(1) Targeted Safety Improvement: 

(a) Address immediate safety and reliability risks with reinforced 
foundations and building, modernize governor and brake systems, 
and update control and switchgear to current standards.  

(2) Full Replacement: 

(b) Demolish the existing facility and replace with an entirely new 
power station in place. 

(3) Optimized Replacement 

(c) Demolish the existing facility and replace with an entirely new 
power station and a bottom-end penstock to increase hydraulic 
power.  

4. The recommendation is to proceed further with feasibility studies of Option 2, a 

full replacement of PL2. This will result in a project estimate (Class 3 -20/+30) for 
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evaluation. Currently it is estimated (+/-50 percent) to require $6.54 million in capital 

investment. 

Background 

5. FL2 suffered a catastrophic failure in 2016 because of a grid outage and was out 

of service until 2019 due to repairs. The extent of damage was primarily due to a lack of 

functional equipment protections. Upon inspection, it was determined that foundation 

settlement is contributing to the reliability problems being observed. Engineering 

investigations thereafter (Maven Consulting, ONEC Engineering) determined several 

components are at end of life and helped to identify existing safety risks.  

6. BBA Engineering compiled all past issues identified, conducted their own 

inspection for current condition, clarified component lifespans and functionality, and 

presented priced options to extend and optimize the operation of this asset and mitigate 

immediate safety and reliability concerns. Please refer to Attachment 1.1 

7. There are hazards inherent in continued operation of this equipment that need to 

be addressed to protect personnel including open rotating parts, unpredictable forces 

from manual braking, unreliable mechanical protection and control devices, inability to 

isolate equipment from water, and arc flash boundary plus shock potential. 

8. Furthermore, many components of the facility have reached end of life and 

require immediate investment. 

• The sub-structure is not adequate for the seismic and environmental 
conditions present and does not meet current code requirements. 

• There are no spare parts and the very specialized skillset required for 
ongoing maintenance of the hydraulic governor is not readily available. 
The governor’s mechanical protections cannot be tested offline, and the 
machine’s manual operation comes with inherent hazards that are no 
longer common practice.  

 
1  BBA Engineering Report. 
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• The PLC and protection relays are obsolete and the commutator condition 
requires replacement. Switchgear does not meet limits of approach 
guidelines.  

• The building frame shows signs of deterioration and age and needs to be 
retrofitted for adequate envelope protection and structural stability. 

9. Refer to Business Case #39 Attachment 1, the BBA Engineering Report for 

details. 

Project Description  

10. An engineering consultant with proficiency in electrical, mechanical, 

controls/automation, civil, structural disciplines will be engaged to prepare a Front-End 

Engineering Design (FEED) and Design Basis Memorandum (DBM). Design expertise 

is required in hydro-turbines and utility power generation.  

11. After review and approval by necessary stakeholders, a detailed engineering 

work package will be created along with cost and schedule estimates. This will define 

the project to a level of accuracy necessary for regulatory approvals and construction 

funding authorization. 

Project Schedule and Costs 

Table 1:  Project Costs 
($000) 

 Cost  
Project Development Tasks 2023 2024 Total 
Geotechnical Assessment  50 - 50 
Penstock and Hydraulic Evaluation 50 - 50 
Environmental and Water Studies  50 50 100 
DBM/FEED 150 - 150 
Permitting - 50 50 
Detailed Engineering - 327 327 
Project Management 50 50 100 
Contingency (10%) 35 50 85 
Total 385 527 912 

12. Line-item costs are based upon BBA’s estimates, experience at AEY, and the 

expected complexity of this project.  
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Business Drivers and Benefits  

13. The Fish Lake waterway and power production facilities are regulated by the 

Yukon Water Board, which issued AEY a type A water licence to operate (HY12-065 – 

expires 2038). The production of power from this site offsets purchase power from YEC 

and during winter months offsets higher cost and higher GHG emitting diesel/LNG 

power due to the grid being at capacity.  

14. AEY would like to optimize the generation of power at this site while ensuring 

lifecycle costs are minimized and that operation of this facility meets or exceeds industry 

standards. The 69-year-old facility has reached the end-of-life and requires significant 

investment.  

15. AEY is addressing the following immediate concerns in 2023 as separate small 

sustaining capital projects, to mitigate urgent personnel hazards and continue operating 

the equipment over the short-term with increased oversight: 

• Replace wicket gates and wear rings; 
• Upgrade protection relays; and 
• Install UPS battery bank for TIV. 

Evaluation of Viable Alternatives  

16. Refer to the BBA Engineering report, Attachment 1, for description of lifecycle 

options, and their respective capital and O&M costs along with forecasts for annual 

generation. The options can be summarized as follows: 

1. Targeted Safety Improvements – 490 kW (rated 596 kW): 

a. Reinforce and stabilize foundation, retrofit and reinforce building; 
b. Replace governor and servomotor and water brake and exciter; 
c. Modernize controls; and 
d. Replace other components as they reach the end-of-life. 

2. Full Replacement – 620 kW: 

a. Demo entire plant; and 
b. Rebuild new hydro-turbine generator power plant, re-using and 

penstock/TIV. 
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3. Optimized Replacement – 635 kW: 

a. Demo entire plant; 
b. Replace section of penstock to reduce capacity restriction; and 
c. Rebuild new hydro-turbine generator power plant. 

17. A fourth option of demolishing the turbine/generator and solely use the penstock 

and TIV for water resource management pursuant to YWB conditions was not explored 

in the report. This would eliminate the generation of power from this site, and therefore 

increase the overall cost burden of the remainder of Fish Lake infrastructure that AEY is 

obligated to manage. However, due to continued use of the inadequate foundation to 

anchor the penstock and electrical auxiliaries, the ongoing reliability and safety of this 

option is not clear. 

18. Please refer to Business Case #39 Attachment 1, Appendix D2 from the 

engineering report, which compares capital and O&M costs related to the three 

alternatives as well as the energy production. 

Table 2:  Relative Risk Evaluation: 

 1 2 3 4 
Option Upgrade Replace Upsize Penstock Water 

Control 
Scope Modifications to existing 

facility to address end-
of-life and safety 
concerns – continued 
risks due to proximity of 
MV switchgear 

Demolish and 
replace in-site with 
modern turbine 
generator plant. 

Demolish and 
replace near-site 
with modern turbine 
generator plant – 
optimizing hydraulic 
constraints. 

Demolish all equipment 
except TIV in existing 
structure, to solely 
manage water levels – 
continued risks due to 
settlement 

Capex     
Scope Creep     
Maintenance 
Obligation 

    

Reliability     
Safety     
Generation 
Capacity / 
Efficiency 

    

Permitting     
Construction 
Impact (land, 
water) 

    

Green = Low, Orange = Medium, Red = High 
 

2  Business Case #39 Attachment 1, Appendix D, PDF page 87. 
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Recommendation  

19. Proceed with design for a full replacement of the power station (Option 2). This 

will result in a project estimate (Class 3) for investment authorization of full execution. 

Currently, it is conceptually estimated to require $6.54 million in capital. This would take 

several years of planning and construction and is anticipated to require regulatory 

approval(s). 

20. In addition, the financial support in the alternatives section shows the capital cost 

is about the same as the safety replacement and saves on the end-of-life replacements 

required in the next 20-years on the systems not replaced under Option 1. There is also 

a projected savings on maintenance costs of $45,000 per year. 
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Executive Summary 

1. Stewart Crossing (SC), Beaver Creek (BC), and Destruction Bay (DB) generating 

plants are known to be in poor condition and are approaching end of life based on prior 

assessments and current operating experience. Maintenance improvements and minor 

investments over the past 10 years have extended their lifespan but these legacy 

facilities are old and expected to require significant investment in the near term.  

2. To evaluate rehabilitation, replacement, or other alternatives to provide utility 

power at these sites, a comprehensive and thorough inspection, condition evaluation, 

and options analysis is necessary. The necessary function and specification for 

generating plants at these sites will be considered in the context of current policy and 

potential future changes with respect to local renewable power projects, load growth, 

and reliability expectations. Preliminary designs will be advanced for recommended 

solutions to end of life, safety, reliability, and modernization issues. 

Background 

3. AEY contracted ATCO Electric to conduct site inspections and condition reports 

in 2012, using the corporate asset management health indices in place at the time. 

Priority work was undertaken based on recommendations such as foundation crack 

repair, but end of lifespan was not addressed. A summary of findings for each site is as 

follows: 

• SC: end-of-life; significant investment or replacement (with mobile 
skid-genset) should be investigated. 

• BC: corrective actions are required to extend life 10 years (i.e., 2022). 

• DB: significant settlement on site, mid-life with major rehab improvements. 

4. Furthermore, AEY contracted independent structural assessments due to site 

specific observations. A summary of these findings is as follows: 

(1) SC – 2019; end-of-life. 

(2) DB – 2012; unstable foundation – consider rebuild if any modifications are 
being undertaken. 



 ATCO Electric Yukon (AEY) 
2023-2024 General Rate Application (GRA) 

2023-2024 Business Case #40 
 
 

Page 2 

Project Description  

5. An engineering consultant with proficiency in electrical, mechanical, 

controls/automation, architectural, civil, structural disciplines will be engaged to evaluate 

each site. Expertise is required to inventory condition and prioritize rehabilitation 

options, and to articulate best practices for replacements or improvements to equipment 

and infrastructure.  

6. The scope will consist of detailed site inspections and drawing reviews, 

evaluation of equipment lifespan and maintenance standards, consideration of demand 

and operational contingencies/risks, review of regulatory and industry practices, and 

cost estimating of technical alternatives. Reports will be created for each site for AEY to 

develop economic and Business Cases for future investments.  

7. Once the recommended improvements are identified, the site of highest priority 

will begin preliminary design to advance a solution to investment quality accuracy. AEY 

forecast that sites will need to have their work allocated in a sequenced manner based 

on urgency, due to resource constrains and capital availability.  

Project Schedule and Costs 

Table 1: Project Schedule and Costs  
($000) 

 2023 2024 Total 
Site Evaluation and Options    

Beaver Creek 106 - 106 
Destruction Bay 106 - 106 
Stewart Crossing 106 - 106 

Preliminary Design for priority site - 309 309 
Total 318 309 627 

Business Drivers and Benefits  

8. The identification of issues, improvements, and maintenance repairs is ad hoc at 

these sites. These are known to be near end-of-life. Therefore, ongoing reliability and 

functional performance is unclear and potentially at risk. This is not an ideal operating 

context for a utility generating asset, and not sustainable going forward.  
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9. The project will result in 1) understanding of current condition of each asset 

2) recommended rehabilitation or maintenance priorities to continue operations; and 

3) identified long-term solution for investment.  

Evaluation of Viable Alternatives  

10. The alternative is to await the development of an asset management program to 

a stage where health indices and capital investment priorities are fully built out and can 

provide the same output as suggested to be outsourced to the consultant. However, this 

may take several years and will still require external resources for discipline expertise 

and Business Case development that are not available internally. In the meantime, 

these sites are known to be near end-of-life and ongoing reliability concerns need to be 

defined and mitigated without delay.  

Recommendation  

11. Proceed with condition assessment. 
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Executive Summary 

1. AEY is preparing to complete a design for a new generation facility to replace the 

existing diesel generating facility that was constructed in 1982 in Old Crow. In 2014, a 

new facility was constructed in the community with the intent that, once completed, it 

would provide the contingency required to upgrade the 1982 facility. Due to the 

remoteness of the community of Old Crow, AEY operates two separate facilities to 

ensure security of supply against loss of power to a facility or critical equipment. To 

determine the scope of required renovations to the existing facility, a multidisciplinary 

review was conducted in 2015. Based on the outcome of this review and factoring in the 

continual load growth seen in the community, the recommendation is to construct a new 

facility. 

Background 

2. The two diesel facilities are currently the only source of dispatchable power for 

the fly-in community of Old Crow (YK). AEY provides service to approximately 211 

customers in Old Crow. Currently, each of the diesel generating facilities house two 

generating units. To allow for basic contingencies and facility maintenance, these two 

facilities must be able to fully supply the peak load and meet firm capacity requirements 

while operating efficiently. 

Project Description  

3. The scope of the project is to complete comprehensive design for the new 

generating facility. Refined estimates will be provided as part of the completed design 

which will be utilized to support the Business Case for the construction of the new 

facility. With a completed design.  
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Project Schedule and Cost 

4. Table 1 below provides an estimated milestone schedule for the project: 

Table 1:  Project Timetable 

Milestone Completion Dates 
Design Tender Q4, 2020 
Design Award Q1, 2021 
Completed Design Q3, 2022 
Facility Construction Tender Q4, 2024 
Facility Construction Q2, 2025 – Q4, 2026 

5. Table 2 below details the costs of the new facility design. Table 3 shows the 

current estimated costs for new facility construction. 

Table 2:  New Facility Design Costs 
($000) 

Year Total Cost 
2018-22 294 

2023 150 
Total 444 

Table 3:  New Facility Construction Costs 
($000) 

Year Total Cost 
2024 515 
2025 5,000 
2026 5,000 
Total 10,515 

Business Drivers and Benefits  

Condition of Existing Facility 

6. Based on the review completed in 2015, numerous deficiencies were identified 

within the existing facility. These ranged from foundation, structural, and flooding 

concerns due to current elevation, as well as concerns with the current condition of 

electrical and mechanical systems. Solutions to address these concerns ranged from 

complete replacement (electrical and mechanical systems), significant renovations 

(structure), and acceptance or mitigation (foundation and elevation). Overall, this 
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represented significant work with limited return. As a result, the review recommended 

replacement. Refer to Appendix A for further information on the review completed and 

recommendations for facility replacement. 

Generation Capacity Required to Meet Electrical Load 

7. The load within the community is steadily growing. From 2016 to 2022 the annual 

generation increased by 25 percent and reported peak loading has increased by 

23 percent with peak in loads in 2023 to date being reported at over 700kW. The 

community owned Photovoltaic (PV) project (solar panels) has been beneficial in diesel 

fuel use reduction for the community on an annual average basis but its ability to supply 

electrical power during the peak load periods is negligible as the peak loads occur in the 

winter when sunlight is in very short supply at that latitude. Consequently, the PV 

project is not able to support diesel infrastructure capacity reductions. 

Table 4:  Generation and Peak Load 

Year Annual Generation (MWh) Peak Load (kW) 
2016 2,389 549 
2022* 2,993 677 

Change (%) 25 23 
* Reflects Combination of Total PV and Diesel Generation 

8. With this rapid increase in load, multiple units are now required to supply the 

community’s needs as loads have exceeded the prime rating of the largest unit 

installed. Use of multiple units reduces AEY’s available contingency, requiring either the 

replacement of an existing unit with a larger capacity one or the addition of a new unit. 

AEY’s current facilities are unable to accommodate either of these options. Larger 

capacity units will exceed the design maximum of both facilities’ foundations and the 

lifting capacity of locally available equipment. Neither facility has the available space to 

house an additional generator. Thus, a new facility is required to allow AEY to meet the 

current and future energy needs of the community. 
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Evaluation of Viable Alternatives  

9. A comprehensive multi-discipline assessment was completed on the 1982 facility 

in 2015. From that study came three viable alternatives, as shown below.  

10. These alternatives were the basis for the design work completed in the 2018-

2022 (costs in Table 2). The cost estimates below were based on the information at the 

time and was one of the factors that led to the decision to proceed with the design work 

for Alternative 3. The cost estimates in the alternatives were not updated in this 

business case as the decision to proceed with the design work has already commenced 

and the costs provided in Table 3 above represents a high-level estimate of this rebuild 

project to inform the Board of the upcoming capital expenditures for this much needed 

project. 

11. Note: Option costs below are in 2015 dollars and Class D estimates with no 

supporting design. 

Alternative 1: Repair Existing Facility; Cost N/A 

12. Repair facility to address deficiencies from the report. A sub floor would be 

installed to ensure equipment is above flood level. Pricing for this option was not 

considered as the use of a sub floor would not actually correct the floor subsidence 

issue and the final product would provide less floor space than that of the existing 

facility. 

Alternative 2: Rebuild on Existing Foundation 

13. Construction cost estimated at $3.6 million. Demolish existing facility, reuse and 

extend existing slab and fabricate new building. This option introduces the highest 

system risk and tightest timeline to ensure construction is completed. Although this 

alternative is the lowest cost from a construction standpoint, overall cost would be 

significantly higher after factoring in the cost for transportation of backup generation for 

contingency during construction. The transportation in and out, and interconnection 

materials and labour are estimated at $0.4 million, and if the generators need to be 

rented that is estimated at $0.4 million for an 18 month build. 
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Alternative 3: New Building/New Location 

14. Construction cost estimated at $3.9 million. Select a suitable location within yard 

and construct new building. Staged relocation of generating units once building is 

completed. This was the preferred option from the study as it poses the lowest system 

and construction risk and should not require backup generation for construction. 

Alternative 4: Extend New Facility 

15. Construction cost estimated at $4.4 million. Remove entrance ramp and build 

onto new (2014) facility. This is the most expensive option and removes the contingency 

of having two separate structures, which was the intent of the new (2014) facility. 

Recommendation  

16. Start new facility design in 2021 with construction to follow in 2024, utilizing 

alternative 3.  

Appendices 

Appendix A  Site Evaluation: Old Crow 
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Appendix A – Site Evaluation: Old Crow 

17. Based on the 2015 assessment and current operational needs. 

Table 5:  Assessment of Needs 

System Status 
Foundation Approaching End of Life 
Structure End of Life 
Electrical Approaching End of Life 
Mechanical Approaching End of Life 
Generation Units Mid Life 
Available Space Low 
Load Growth High 
External Drivers for Replacement High 

Foundation (Approaching End-of-Life) 

18. From the ONEC report it was identified that the foundation is starting to sink. The 

potential cause for this has been the disabling of the passive ventilation system under 

the slab. This system was disabled to accommodate the waste heat piping addition on 

the west side of the facility. 

Structure (End-of-Life) 

19. Modifications over the years have significantly weakened the structure. Repairs 

would be significant as they would need to address the deficiency and bring the aging 

structure up to the current code requirements. The facility is also constructed below 

100-year flood levels. 

Electrical (Approaching End-of-Life) 

20. The complete electric system (power distribution and control) is in poor shape. 

The electrical system is currently comprised of poorly installed conductors, poor 

documentation and labelling, and obsolete equipment. The current system functions for 

the facility but does not allow for easy repairs or modifications. Complete replacement 

like that carried out at Destruction Bay and Beaver Creek are required. 
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Mechanical (Approaching End-of-Life) 

21. Current piping systems are functional, but the quality of installation, location and 

sizing pose challenges which will need to be addressed. Currently the radiators are 

installed in an inaccessible location on the north side of the facility. This location adds 

unneeded piping length and makes servicing these radiators extremely challenging. 

Heat exchangers are not sized for full flow from units which limits their ability to provide 

heat to the waste heat system. The silencer and radiator for Unit 2 was originally sized 

for a 1200 rpm 3412 and cannot handle full capacity from the 1800 rpm 3412 

replacement. Finally, to get the pad passive ventilation system functional a significant 

portion of waste heat piping in the extension would need to be relocated. 

Generation Units (Mid-Life) 

22. Unit 1 is approaching its first major overhaul and Unit 2 just recently received a 

new long block (a short block with head and valve train). 

Available Space (Low) 

23. The facility currently has very little floor and wall space for installation of new 

equipment and working within the facility is challenging. Removal of the unused old Unit 

3 could free up some working floor space. Regardless, the existing footprint does not 

provide sufficient space for an additional unit which will be required to meet ongoing 

load growth.   

Load Growth (High) 

24. Old Crow is seeing the highest load growth of AEY’s isolated systems. Current 

construction projects are placing significant load growth on the system. Unfortunately, 

peak loading does not coincide with generation from the solar IPP within this 

community, thus requiring AEY to continue to increase its generation capacity to meet 

the community load requirements.   
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External Drivers for Replacement (High) 

25. Funded, renewable and waste heat initiatives in the community favor a new 

facility. It will be easier, and in the long term more cost efficient, to integrate these 

initiatives into a new facility rather than the existing facility. 

Recommendation:  

26. Complete Business Case and start new facility design in 2021 with construction 

to follow in 2024 Compared to repair, this approach provides few sunk costs. 
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