
 

June 6, 2022 

Board of Commissioners of Public Utilities 
Prince Charles Building 
120 Torbay Road, P.O. Box 21040 
St. John’s, NL  A1A 5B2 

Attention:   Ms. Cheryl Blundon 
                         Director of Corporate Services and Board Secretary 

Dear Ms. Blundon: 

Re:  Application for Approval of Various Supplemental Capital Projects at the Holyrood Thermal 
Generation Station 

Please find enclosed Newfoundland and Labrador Hydro’s (“Hydro”) application for approval of various 
supplemental capital projects at the Holyrood Thermal Generating Station (“Holyrood TGS”). These 
projects are required to support the reliable and safe operation of the Holyrood TGS at full generation 
capacity until March 31, 2024.1 

Should you have any questions, please contact the undersigned. 

Yours truly, 

NEWFOUNDLAND AND LABRADOR HYDRO 

 
Shirley A. Walsh 
Senior Legal Counsel, Regulatory 
SAW/kd 

Encl. 

ecc: 

 
Board of Commissioners of Public Utilities 
Jacqui H. Glynn 
PUB Official Email 

Labrador Interconnected Group 
Senwung F. Luk, Olthuis Kleer Townshend LLP 
Joshua H. Favel, Olthuis Kleer Townshend LLP 

 

Consumer Advocate 
Dennis M. Browne, QC, Browne Fitzgerald Morgan & Avis 
Stephen F. Fitzgerald, Browne Fitzgerald Morgan & Avis 
Sarah G. Fitzgerald, Browne Fitzgerald Morgan & Avis 
Bernice Bailey, Browne Fitzgerald Morgan & Avis 
Bernard M. Coffey, QC 

Newfoundland Power Inc. 
Dominic J. Foley 
Lindsay S.A. Hollett 
Regulatory Email 

Island Industrial Customer Group 
Paul L. Coxworthy, Stewart McKelvey 
Denis J. Fleming, Cox & Palmer 
Dean A. Porter, Poole Althouse 

 

                                                      
1 In the “Reliability and Resource Adequacy Study Review – Additional Considerations of the Labrador-Island Link Reliability 
Assessment and Outcomes of the Failure Investigation Findings – Additional Information,” Newfoundland and Labrador Hydro, 
February 4, 2022, p. 7, Hydro advised the Board of Commissioners of Public Utilities of its decision to extend operation of the 
Holyrood TGS as a generating facility to March 31, 2024. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Application for Approval of Various Supplemental Capital 

Projects at the Holyrood Thermal Generating Station 

June 6, 2022 

An application to the Board of Commissioners of Public Utilities 



IN THE MATTER OF the Electrical Power 
Control Act, 1994, SNL 1994, Chapter E-5.1 
(“EPCA”) and the Public Utilities Act, RSNL 
1990, Chapter P-47 (“Act”), and regulations 
thereunder; and 
 
IN THE MATTER OF an application by 
Newfoundland and Labrador Hydro (“Hydro”) 
for an Order approving various supplemental 
capital projects at the Holyrood Thermal 
Generating Station (“Holyrood TGS”) 
pursuant to Section 41(3) of the Act. 

 

To: The Board of Commissioners of Public Utilities (“Board”) 

THE APPLICATION OF NEWFOUNDLAND AND LABRADOR HYDRO STATES THAT: 

A. Background 

1. Hydro, a corporation continued and existing under the Hydro Corporation Act, 2007, is a public 

utility within the meaning of the Act, and is subject to the provisions of the EPCA. 

2. Hydro is the primary generator of electricity in Newfoundland and Labrador. As part of its 

generating assets, Hydro owns and operates the Holyrood TGS, which has three oil-fired 

generating units providing an installed capacity of 490 MW. The Holyrood TGS represents 

approximately one third of Hydro’s Island Interconnected System generating capacity and 

approximately one quarter of the total Island Interconnected System capacity when included 

with all other customer-owned generation. 

3. On February 4, 2022, Hydro advised the Board that it would be extending the Holyrood TGS 

readiness to operate to March 31, 2024.1 Hydro made this decision to ensure reliable service for 

customers while the Muskrat Falls Project assets and the Labrador-Island Link are brought 

online and proven reliable. Further capital work is required to support the extension of 

                                                           
1 “Reliability and Resource Adequacy Study Review – Additional Considerations of the Labrador-Island Link Reliability 
Assessment and Outcomes of the Failure Investigation Findings – Additional Information,” Newfoundland and Labrador Hydro, 
February 4, 2022, p. 7. 
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operation to March 31, 2024, as Hydro previously advised would be likely if such an extension 

were to occur.2 

4. Hydro is cognizant of the cost impact to customers of continuing generation-related capital 

investment and continues to diligently review all proposed investments to ensure the most 

appropriate balance between cost and reliability. Hydro carefully monitors the integration and 

in-service of the Muskrat Falls Project assets and gives careful consideration to the necessity of 

executing the full scope of steam generation-related capital projects. Where there is an 

opportunity to mitigate some portion of capital costs, Hydro works to ensure prudence in its 

capital expenditures. 

5. Hydro has determined that four projects are necessary to ensure that Hydro can continue to 

utilize the Holyrood TGS to provide service that is safe and adequate and just and reasonable as 

required by Section 37 of the Act. These projects are: 

(i) Refurbishment of Day Tank; 

(ii) Refurbishment of Tank 2; 

(iii) Replacement of Tank Farm Underground Firewater Distribution System; and 

(iv) Upgrade Turbine Controls – Unit 2. 

6. Details supporting each of these proposed projects are as follows. 

B. Application 

Refurbishment of Day Tank 

7. The Holyrood TGS day tank, commissioned in 1969, has a capacity of 4,112 barrels of No. 6 fuel 

oil and is the primary supply tank that fuels all three boilers. The larger fuel oil storage tanks at 

the site's tank farm continuously supply the day tank through an 18 inch delivery pipeline. In 

addition to fuel supply, the day tank services the essential need for fuel recirculation, where 

unburned fuel and discharge from the safety relief valves on the fuel oil sets are released back 

into the day tank for future use. 

                                                           
2 “Reliability and Resource Adequacy Study 2020 Update – Volume II: Near-Term Reliability Report,” Newfoundland and 
Labrador Hydro, November 18, 2020, app. A, table A-5, p. A-5. 
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8. As noted above, Hydro has committed to maintaining the Holyrood TGS as a generating facility 

until March 31, 2024. The day tank requires an out-of-service inspection and refurbishment by 

August 2023 in accordance with Hydro’s environmental Certificate of Approval. Failure to 

complete this work would render the tank unavailable for the 2023–2024 operating season. 

9. Hydro engaged a certified American Petroleum Institute (“API”) tank inspection contractor, 

CFM, to perform a tank remaining life assessment to possibly extend the day tank inspection 

interval beyond August 2023. The results of the investigation found no such extension is 

possible under API 6533 based on established corrosion rates and historical tank data. This is 

discussed in further detail in Schedule 1 of this application. 

10. Hydro had determined this project would be necessary only if the Holyrood TGS would continue 

to operate beyond March 2023.4 As the determination to extend operations to 2024 was not 

made prior to the submission of the 2022 Capital Budget Application,5 this project was not 

considered for submission in that application. Inclusion in Hydro’s 2023 Capital Budget 

Application would not provide sufficient time to procure the steel plates for the floor 

refurbishment before the required inspection and refurbishment in August 2023. Project 

deferral is not a viable option as the day tank would be out-of-compliance, rendering the 

Holyrood TGS inoperable as a generating facility beyond March 2023. 

11. The estimated project budget is $797,200, with a commissioning date for the refurbished tank 

estimated at September 2023. Complete details regarding this proposed project is contained in 

Schedule 1 to this application. 

Refurbishment of Tank 2 

12. The Holyrood TGS has four large No. 6 fuel oil vertical storage tanks, identified as Tanks 1, 2, 3, 

and 4. To ensure the Holyrood TGS is fully available for generation at its maximum output when 

required, three fuel storage tanks must be in service and in a reliable condition. Based on the 

anticipated reduction in production at the Holyrood TGS, Tank 1 was retired upon the expiration 

of the tank certification in 2021, leaving the remaining three tanks to support service. Further 

                                                           
3 Tank Inspection, Repair, Alteration, and Reconstruction, API Standard 653, 2014. 
4 “Reliability and Resource Adequacy Study 2020 Update – Volume II: Near-Term Reliability Report,” Newfoundland and 
Labrador Hydro, November 18, 2020, app. A, table A-5, p. A-5. 
5 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 

August 2, 2021). 
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details regarding the existing system, and the necessity for three tanks, are contained in 

Schedule 2 to this application. 

13. As per the Government of Newfoundland and Labrador regulations,6 Tank 2 must be drained, 

cleaned, and re-inspected before June 2023 to maintain its certification. The last out-of-service 

inspection on Tank 2 was completed in 2008; however, the 2018 in-service inspection and the 

2020 remaining life assessment on Tank 2 indicate that the tank will require refurbishment 

before the renewal of tank certification in 2023. The fuel oil storage tanks are subject to 

deterioration due to corrosion; a leak or spill of No. 6 fuel oil from the storage tanks could cause 

major environmental and operational issues. 

14. The areas of repair necessary during the refurbishment of Tank 2 were identified during the 

2018 in-service inspection and the 2020 remaining life assessment, described in Schedule 2 to 

this application, and form the scope of work proposed herein. As with the previous project, 

Hydro did not deem this project necessary if the Holyrood TGS were to cease operations as a 

generating plant as of 2023. As the determination to extend the operations of the Holyrood TGS 

was not known until after the filing of the 2022 Capital Budget Application, the project was not 

proposed therein. Due to the long-lead time of approximately eight months to procure the steel 

for the floor plate refurbishment, and given Hydro’s current commitment to have the Holyrood 

TGS fully available for generation until March 31, 2024, Hydro must begin this project in 2022 

and cannot delay its application for inclusion in Hydro’s 2023 Capital Budget Application. 

15. Hydro estimates that the project will cost approximately $162,300 in 2022, and $4,563,300 in 

2023, with commissioning of the tank completed by November 2023. Complete details 

regarding this proposed project are contained in Schedule 2 to this application. 

Replacement of Tank Farm Underground Firewater Distribution System 

16. At the Holyrood TGS, the tank farm underground firewater distribution system is required to 

provide fire protection for the No. 6 fuel oil storage tanks and associated fuel piping. In recent 

years, the existing underground firewater distribution system has experienced a series of 

                                                           
6 Required under the Provincial Storage and Handling of Gasoline and Associated Products Regulations, 2003 (“GAP 

Regulations”) as part of the Environmental Protection Act. 



5 

failures requiring repair; however, further restoration is required to ensure an acceptable 

operating condition.  

17. As part of Hydro’s 2022 Capital Budget Application, Hydro proposed the replacement of sections 

of the underground firewater distribution system, excluding the portion that covered the tank 

farm area.7 In the 2022 Capital Budget Application, Hydro stated that should it extend the 

operation of the Holyrood TGS as a generating facility beyond March 31, 2023, it would assess 

the need for replacement of the tank farm firewater distribution system. Hydro noted that if 

became necessary, it would file a supplemental capital budget application to include the portion 

of the firewater distribution system covering the tank farm area.8 

18. In 2022, Hatch Ltd. (“Hatch”) completed the “HTGS Condition Assessment and Life Extension 

Study” (“HTGS Study”). In the HTGS Study, Hatch recommended replacing the tank farm 

firewater loop. Given that Hydro has extended generation at the Holyrood TGS to 

March 31, 2024, as well as Hatch’s recommendation for replacement of the tank farm firewater 

distribution system, Hydro is now proposing to replace this additional portion of the firewater 

distribution system. Inclusion in Hydro’s 2023 Capital Budget Application would not allow 

sufficient time to replace the firewater distribution system before the 2023–2024 operating 

season. 

19. The proposed project involves the replacement of the original underground firewater 

distribution system surrounding the tank farm to reduce the risk of firewater system 

impairment, therefore mitigating the associated reliability and safety risk associated with a fire 

in the tank farm area. Deferral of this project could result in frequent and extensive failures that 

require extended periods to repair, leaving the tank farm without firewater protection. Hydro 

believes this is an unacceptable risk to the reliable service of the Holyrood TGS in light of its 

operational extension to March 31, 2024. Further details with respect to the proposed project 

are contained in Schedule 3 to this application. 

                                                           
7 Approved in Public Utilities Act, RSNL 1990, c P-47, Board Order No. P.U. 37(2021), Board of Commissioners of Public Utilities, 

December 20, 2021. 
8 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 

August 2, 2021), vol. II, sch. 8, tab 6, p. 5, f.n. 1. 
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20. Hydro estimates that the project will cost approximately $83,500 in 2022, and $1,330,500 in 

2023, with the system replacement completed by October 2023. 

Upgrade of Turbine Controls – Unit 2 

21. The General Electric (“GE”) Mark V Turbine Control Systems (“TCS”) for both Units 1 and 2 at the 

Holyrood TGS were installed in 2003. The Holyrood TGS Unit 2 TCS consists of hardware and 

software components that control and monitor the Unit 2 turbine. Control is performed either 

automatically via processors and/or interactively via operators utilizing computer stations 

known as human machine interfaces (“HMI”). The Mark V is responsible for adjusting the steam 

intake of the turbine to ensure that it maintains the desired rotational speed. Control of 

rotational speed is critical for the stability of the power systems. The TCS must quickly react to 

changing conditions, slow down when load drops, speed up when load increases, and protect 

itself from over speed in case of sudden load loss. Further detail about the composition and 

operation of the TCS is contained in Schedule 4 to this application. According to the 2013 

General Electric Mark V Control System Product Life-cycle Announcement, hardware 

components as well as the computer station at the Holyrood TGS entered the obsolete phase in 

2014. 

22. In its HTGS Study, Hatch categorized the Mark V governor systems as a medium risk area for a 

number of reasons, including system obsolescence, and noted that once the system support 

expired, an upgrade would be desirable. Hydro had previously noted this project as being 

recommended if the Holyrood TGS operation were extended to 2024.9 

23. As components fail, repairs will be completed, if possible; however, this would be increasingly 

difficult due to hardware obsolescence. A requirement to upgrade the hardware outside of a 

scheduled outage would cause a minimum 28-week unplanned outage due to procurement, and 

the configuration modifications required within the hardware cabinet as well as within the 

software upgrade. If a replacement were installed, testing would be required before the 

equipment could be released for service to ensure the same functionality as before. Deferral of 

TCS upgrades increases the risk of failure while in service, which could result in unit outages 

during Hydro’s 2023 winter operating season. Hydro believes this presents an unacceptable risk 

                                                           
9 “Reliability and Resource Adequacy Study 2020 Update – Volume II: Near-Term Reliability Report,” Newfoundland and 

Labrador Hydro, November 18, 2020, app. A, table A-5, p. A-5. 
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to Hydro’s ability to safely and reliably operate the Holyrood TGS as a generating facility until 

March 31, 2024. 

24. Although similar issues exist for both Holyrood TGS Units 1 and 2, Hydro is proposing a TCS 

upgrade for only Unit 2. This will allow for reliability and original equipment manufacturer 

support for Unit 2, while minimizing the costs associated with the project. The upgrade of Unit 2 

will have some benefits for Unit 1, as the reliable spares removed from Unit 2 will significantly 

reduce the short-term risk related to Unit 1. Hydro would consider an upgrade for Unit 1 only if 

Holyrood TGS generation was needed beyond 2024. 

25. As with the other projects proposed in this application, Hydro did not propose this upgrade in 

the 2022 Capital Budget Application as the determination regarding extended operation of the 

Holyrood TGS to 2024 was not made at the time of filing. Further delay of this project for 

inclusion and review in the 2023 Capital Budget Application would not provide sufficient time to 

procure the required components prior to the 2023 unit outage. Hydro believes this project is 

necessary to ensure the safe and reliable operation of the Holyrood TGS through to 2024. 

26. Hydro estimates that the project will cost approximately $235,900 in 2022, and $490,100 in 

2023, with the commissioning of the replacement system completed by July 2023. Complete 

details regarding the proposed project are contained in Schedule 4 to this application. 

C. Newfoundland and Labrador Hydro’s Request 

27. Hydro submits that the proposed capital expenditures detailed above and further described in 

Schedules 1, 2, 3 and 4 to this application are necessary to ensure that Hydro can continue to 

provide service that is safe and adequate and just and reasonable as required by Section 37 of 

the Act. 

28. Hydro requests that the Board make an order pursuant to Section 41(3) of the Act approving the 

following capital projects: 

(i) Refurbishment of Day Tank; 

(ii) Refurbishment of Tank 2 ; 

(iii) Replacement of Tank Farm Underground Firewater Distribution System; and 

(iv) Upgrade of Turbine Controls – Unit 2. 
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D. Communications 

29. Communications with respect to this Application should be forwarded to Shirley A. Walsh, 

Senior Legal Counsel, Regulatory for Hydro. 

DATED at St. John’s in the province of Newfoundland and Labrador on this 6th day of June 2022. 

NEWFOUNDLAND AND LABRADOR HYDRO 

 
Shirley A. Walsh 
Counsel for the Applicant 
Newfoundland and Labrador Hydro, 
500 Columbus Drive, P.O. Box 12400 
St. John's, NL  A1B 4K7 
Telephone: (709) 685-4973 
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Executive Summary 1 

The proposed project encompasses the refurbishment of the Holyrood Thermal Generating Station 2 

(“Holyrood TGS”) day tank. Newfoundland and Labrador Hydro (“Hydro”) has committed to maintaining 3 

the Holyrood TGS as a generating facility until March 31, 2024.1 The day tank requires an out-of-service 4 

inspection and refurbishment by August 2023 in accordance with Hydro’s environmental Certificate of 5 

Approval. Failure to complete this work would render the tank unavailable for the 2023–2024 operating 6 

season. 7 

The day tank, commissioned in 1969, has a capacity of 4,112 barrels of No. 6 fuel oil and is the primary 8 

supply tank that fuels all three boilers. The larger fuel storage tanks at the site's tank farm continuously 9 

supply the day tank through an 18 inch delivery pipeline. In addition to fuel supply, the day tank services 10 

the essential need for fuel recirculation, where unburned fuel and discharge from the safety relief valves 11 

on the fuel oil sets are released back into the day tank for future use. 12 

Hydro engaged a certified American Petroleum Institute (“API”) tank inspection contractor, CFM, to 13 

perform a tank remaining life assessment to possibly extend the day tank inspection interval beyond 14 

August 2023. The results of the investigation found no such extension is possible under API 6532 based 15 

on established corrosion rates and historical tank data. 16 

This project was not considered for inclusion in the 2022 Capital Budget Application3 as the requirement 17 

for operation beyond March 2023 was not known prior to the submission of that application. Inclusion 18 

in Hydro’s 2023 Capital Budget Application would not provide sufficient time to procure the steel plates 19 

for the floor refurbishment before the required inspection and refurbishment in August 2023. Project 20 

deferral is not a viable option as the day tank would be out-of-compliance, rendering the Holyrood TGS 21 

inoperable as a generating facility beyond March 2023. 22 

The estimated project budget is $797,200.  23 

                                                           
1 “Reliability and Resource Adequacy Study Review – Additional Considerations of the Labrador-Island Link Reliability 
Assessment and Outcomes of the Failure Investigation Findings – Additional Information,” Newfoundland and Labrador Hydro, 
February 4, 2022, p. 7. 
2 Tank Inspection, Repair, Alteration, and Reconstruction, API Standard 653, 2014. 
3 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 
August 2, 2021). 
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 Introduction 1 

The Holyrood TGS day tank is a vertical storage tank with a capacity of 4,112 barrels of No. 6 fuel oil, and 2 

is the primary supply tank that fuels all three boilers. To maintain compliance with Hydro’s 3 

environmental Certificate of Approval, the day tank at the Holyrood TGS requires inspection and 4 

refurbishment beginning in 2022 with completion in 2023 to continue steam operations, recently 5 

extended to March 2024. Operation and registration of all vertical storage fuel oil tanks must comply 6 

with the provincial Storage and Handling of Gasoline and Associated Products Regulations, 20034 (“GAP 7 

Regulations”). As mandated under GAP Regulations, the tanks must be inspected and maintained per 8 

API 653. The day tank was last inspected internally in 2013 and is due for re-inspection in August 2023. 9 

Analysis has shown there is no possible deferral of the tank refurbishment and internal inspection in 10 

accordance with Hydro’s environmental Certificate of Approval, and operation without the day tank is 11 

not conducive to reliable operation of the Holyrood TGS. 12 

 Background 13 

2.1 Existing System 14 

The Holyrood TGS uses No. 6 fuel oil to fuel the boilers for steam production on three thermal 15 

generating units. The bulk of the fuel storage resides in three 220,000 barrel tanks located inside the 16 

site's tank farm. The day tank is situated on the north side of the powerhouse, and rests in a lined 17 

concrete dyke installed during original plant construction in 1969. The day tank holds 4,112 barrels of 18 

No. 6 fuel oil and the main supply line, fueling all three thermal units, draws its fuel from the day tank. 19 

The fuel pumps that supply fuel to the burners are positive displacement pumps, providing a constant 20 

flow under a fixed speed and are independent of changes in fuel demand. Changes in demand are 21 

experienced based on the generating load. Unburned fuel and any fuel discharging from the safety relief 22 

valves on the fuel oil sets for each boiler return to the day tank for future use. As per the original design, 23 

without this feature provided by the day tank, the Holyrood TGS cannot operate in generation mode. 24 

2.2 Operating Experience 25 

All vertical fuel storage tanks at the Holyrood TGS are registered under GAP Regulations and must meet 26 

the requirements for API 653. Tanks must have an external (in-service) inspection completed every five 27 

                                                           
4 NLR 58/03. 
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years, and an internal (out-of-service) inspection completed ten years after the original installation. 1 

Scheduling subsequent out-of-service API 653 inspections can be every ten years, or can be determined 2 

based on the corrosion data collected during previous internal inspections. The calculations to 3 

determine internal assessments using the corrosion data are based on API 653, with a maximum interval 4 

of 20 years. Since its installation, the day tank has been registered under the GAP Regulations and has 5 

been maintained and operated in accordance with API 653. 6 

The day tank underwent a floor replacement in 1998. In 2013, during an API 653 internal inspection, the 7 

magnetic flux leakage (“MFL”) scan of the tank floor showed a 70–80% material loss in an area along the 8 

critical zone. The critical zone is the annular ring within 12 inches, measured from the inside edge of the 9 

tank shell. Installing a 1/4 inch thick 4 foot by 20 foot repair plate restored the area; there were no other 10 

areas of concern detected along the tank bottom. The inspector recommended a standard ten-year 11 

inspection interval for August 2023 (Attachment 3) and an in-service API 653 inspection for 2018 12 

(Attachment 2). 13 

With the extension of the Holyrood TGS as a generating facility beyond 2023, Hydro engaged certified 14 

API contractor, CFM, to perform the calculations provided under API 653 and determine the maximum 15 

out-of-service inspection interval to avoid premature refurbishment. This methodology has been used in 16 

previous years to extend the out-of-service inspection interval beyond ten years for the larger tanks in 17 

the site’s tank farm. However, based on the data collected from the floor MFL scan in 2013, the day 18 

tank's out-of-service inspection interval and refurbishment cannot extend beyond August 2023. A letter 19 

from CFM summarizing these findings is provided as Attachment 3. 20 

2.3 Maintenance History 21 

The day tank has continued to be maintained and operated according to API 653 required under GAP 22 

Regulations. Recent upgrades, maintenance and inspections include: 23 

 Complete tank bottom replacement in 1998; 24 

 API 653 out-of-service inspection and overhaul in 2013; 25 

 Replacement of the day tank dyke drain line in 2017; 26 

 API 653 in-service inspection and repairs in 2018; 27 

 New fire system installed in 2018; and 28 
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 Engineering and field assessment for life extension in 2022. 1 

 Justification 2 

The day tank is certified for operation until 2023. A functional day tank is required to support Hydro’s 3 

commitment to maintain the Holyrood TGS as a generating facility until March 31, 2024. Engineering 4 

analysis under API 653 was completed in order to exhaust all options of extension to reduce the risk of a 5 

premature tank inspection and refurbishment. The calculations show that extension is not possible 6 

under the conditions of Hydro’s environmental Certificate of Approval, which is required to operate. 7 

Inspection and tank refurbishment is necessary to maintain compliance with Hydro’s environmental 8 

Certificate of Approval and to enable continued operation of the tank until the latest end of steam date. 9 

 Analysis 10 

4.1 Identification of Alternatives 11 

Hydro evaluated the following alternatives: 12 

 Deferral; 13 

 Status quo; 14 

 Bypass the day tank; and 15 

 Refurbish day tank. 16 

4.2 Evaluation of Alternatives 17 

4.2.1 Deferral 18 

To defer this project would mean submitting the project within the 2023 Capital Budget Application. The 19 

cost considerations for deferral compared to the day tank overhaul would be similar, but the risk to 20 

plant operations significantly increases with this alternative. 21 

The calculations for day tank bottom corrosion under API 653 demonstrate that a refurbishment of the 22 

tank is required. The necessary steel plates for the tank floor have a lead time of up to eight months, 23 

significantly impacting the project execution schedule. 24 

Upon receiving approval, the contract would be tendered in 2023 to complete the overhaul and internal 25 

inspection of the day tank. This alternative does not leave sufficient time to procure the metal plate 26 

post-tender award and meet return-to-service requirements prior to the winter season. 27 
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The risk of not having the day tank available for winter 2023–2024 operation is considered unacceptably 1 

high if the project is deferred to be included in the 2023 Capital Budget Application. 2 

4.2.2 Status Quo 3 

The day tank requires an out-of-service inspection and refurbishment under provincial government 4 

regulations by August 2023 without the possibility for further extension. Such efforts to extend the tank 5 

to its maximum life have been exhausted, requiring the tank to have an internal inspection as part of the 6 

overhaul in 2023. Failing to complete the work will require the removal of the tank from service in 7 

August 2023 until the required assessment and refurbishment is completed. The day tank is a regulated 8 

and registered asset and, as such, failure to remove the tank from service would result in non-9 

compliance with GAP Regulations. The Holyrood TGS would not be available for the winter 2023–2024 10 

operating season at any capacity. 11 

4.2.3 Bypass the Day Tank 12 

Bypassing the day tank to operate the Holyrood TGS is not a viable solution. Temporary storage of 13 

recirculated oil during operation is possible for low loads and short operating periods. This will be 14 

required during the tank refurbishment work to support project construction, but work must be 15 

executed outside of the winter operating period. This approach could not support winter operating 16 

requirements because the quantity of recirculated fuel would not be manageable without the day tank 17 

in service. 18 

4.2.4 Refurbish Day Tank 19 

The completion of the API 653 out-of-service inspection and required refurbishment identified from this 20 

inspection will satisfy compliance under the GAP Regulations by keeping aligned with API 653 for out-of-21 

service inspection requirements. Completion of the proposed work will reset the next required out-of-22 

service inspection of the day tank to no earlier than 2033. 23 

4.3 Recommended Alternative 24 

Hydro recommends proceeding with the refurbishment of the day tank. This will ensure the full 25 

availability of the Holyrood TGS for generation for the 2023–2024 winter season.   26 

Refurbishing the day tank is the only option to maintain the reliable and compliant operation of the 27 

tank. No other alternative would satisfy these conditions without risking availability for operation in the 28 

2023–2024 winter season. 29 
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4.4 Project Description 1 

The refurbishment of the day tank will require work to begin in 2022 and be complete in 2023. The 2 

scope is to refurbish the tank, including the API 653 inspection needed to recertify the vertical tank 3 

under provincial GAP Regulations.  4 

The work required in 2022, as part of project planning and design, includes the detailed engineering and 5 

technical specifications for the tank refurbishment. Incorporated under the work scope will be the 6 

procurement of materials, the steel plates needed for the tank refurbishment are identified and 7 

confirmed as a long-lead item with up to eight months for fabrication and delivery. It is prudent to order 8 

the material in 2022 to ensure arrival on-site for installation before the commencement of the 2023–9 

2024 winter operating season. 10 

Leading into 2023, the scope of work includes receiving the new plates for the tank refurbishment. The 11 

execution of construction activities to refurbish the day tank must be completed during the 12 

maintenance season when all three generating units are typically offline. While generation at the 13 

Holyrood TGS requires the availability of the day tank, installing a bypass line leading to a temporary 14 

holding tank will allow load generation, if needed, during construction. This operational setup is for 15 

interim use only to allow for the completion of the tank refurbishment and is not a feasible replacement 16 

for the day tank. The tank will be drained and cleaned, with all usable fuel transferred to the larger 17 

storage tanks for future production. This is required to complete the refurbishment and API 653 18 

inspection. All testing and commissioning requirements under API 653, as stipulated by the GAP 19 

Regulations, will be completed to recertify the day tank.  20 

The estimate for this project is shown in Table 1.  21 

Table 1: Project Estimate ($000) 

Project Costs  2022 2023 Beyond Total 

Material Supply 0.0 75.0 0.0 75.0 

Labour 37.4 100.3 0.0 137.7 

Consultant 40.0 60.0 0.0 100.0 

Contract Work 0.0 363.0 0.0 363.0 

Other Direct Costs 0.0 0.0 0.0 0.0 

Interest and Escalation 4.2 49.6 0.0 53.8 

Contingency 7.8 59.9 0.0 67.7 

Total 89.4 707.8 0.0 797.2 
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The anticipated project schedule is shown in Table 2.  1 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning:   

Prepare planning documentation July 2022 July 2022 

Design:   

Prepare technical specifications and drawings for 

the tank inspection and refurbishment 

August 2022 September 2022 

Procurement:   

Engage consultant July 2022 August 2022 

Tender and award contract to supply floor plates 

and clean, inspect, and refurbish the tank 

October 2022 November 2022 

Procure floor plates November 2022 May 2023 

Construction:   

Tank cleaning August 2023 August 2023 

Tank API inspection August 2023 August 2023 

Tank refurbishment August 2023 September 2023 

Commissioning:   

Commission the tank September 2023 September 2023 

Closeout:   

Prepare closeout documentation October 2023 December 2023 

 

 Conclusion 2 

In accordance with Hydro’s environmental Certificate of Approval, the day tank requires an out-of-3 

service inspection and refurbishment by August 2023. With steam operations at the Holyrood TGS 4 

continuing until March 2024, the day tank must be available for service. Analysis of the day tank under 5 

API 653 proved the need for a tank refurbishment and an out-of-service inspection. The completion of 6 

work will reset the date for the next required out-of-service inspection and refurbishment of the day 7 

tank to no earlier than 2033. With the execution of this project, the Holyrood TGS will be available to 8 

continue its reliable operation in the winter 2023–2024 season. It is required to commence this project 9 

in 2022 to allow sufficient time to order the critical steel plates for the floor refurbishment. 10 
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1.0 Executive Summary 
The purpose of this inspection was to ensure compliance with the applicable regulatory requirements, 
to determine the causes of any degradation, and to assess and ensure the overall tank reliability and 
suitability for continued service. The inspection was performed to determine the current tank condition, 
to provide recommendations to mitigate degradation and to ensure compliance to the original code of 
construction. 

Based on the inspection finding, the Day Tank is suitable for continued service. This recommendation is 
supported by the results of the visual inspection and ultrasonic thickness surveys. All API 653 
calculations and corrosion rate data is based on forty one (41) years of service.  

2.0 Introduction 
In September 2018 an external, in-service inspection was conducted on the Day Tank, an above ground 
Bunker C Oil storage tank located at Newfoundland and Labrador Hydro’s Holyrood Thermal Generating 
Station in Holyrood, NL. The inspection was conducted in accordance with the applicable sections of the 
API 653 Tank Inspection, Repair, Alteration, and Reconstruction standard, latest edition. 

3.0 Tank Details 

Client NL Hydro Location Thermal Generation Plant, Holyrood, NL 
Tank I.D. Day Tank Tank Type Vertical, Uninsulated 
Product Bunker C Oil Inspection Type API 635 In-Service (External) 
Inspection Date September 2018 Roof Type Fixed 
Tank Diameter 35’0” Tank Height 24’0” 
Year Built 1977 Specific Gravity 1.00 
Capacity 4,110 Barrels Manufacturer McNamara Industries Ltd. 

4.0 Tank History 
This oil storage tank is an above round uninsulated vertical tank with a fixed cone roof. As per the 
affixed nameplate, the construction date is 1977. The tank features three (3) carbon steel butt welded 
courses. The overall dimensions are 35’0” diameter and 24’0” height. The floor of this tank was replaced 
in 1998. 

5.0 Examination Methodology 
5.1 Visual Examination 
All accessible locations of the tank and its component were visually inspected in accordance with API 
653 recommended practices, latest edition. Please refer to Appendix A for photographs taken during the 
inspection. Additionally, the API 653 In-Service Inspection Checklist can be found in Appendix F. 
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5.2 Ultrasonic Thickness Survey 
Thickness measurements were obtained from an ultrasonic thickness survey. The results from this 
survey can be found in Appendix B. Locations of the surveyed areas can be found in Appendix D. 
Measurements were taken at the following locations. 

• Shell readings on the first course on the bottom, middle and top of shell plat which includes a six
(6) inch scan from the floor to shell weld at four compass locations

• Roof readings were taken at four compass locations with 8 measurements taken per location
• Four quadrants of all accessible nozzles and manways with the minimum thickness

measurements observed recorded

5.3 API 653 Shell Settlement 
A shell settlement survey was performed from the tank exterior in accordance with API 653, Annex B 
utilizing a laser-based transit system. The survey was performed by starting at the eastern edge of the 
tank with subsequent survey locations incrementing clockwise. Results can be found in Appendix E.  

6.0 Inspection Findings 
6.1 Nameplate 
A nameplate was found attached to the exterior of the tank. All relevant tank information was present 
and legible. 

6.2 Secondary Containment System 
The secondary containment system for this tank consists of a rectangular dyked compound of earthen 
and gravel material. The compound includes a liner which is covered by the gravel material. The liner 
extends to cover the vertical walls of the concrete barrier. There is also a sump within the dyke. 

6.3 Foundation 
The tank sits on an earthen foundation which has a negative slop away from the tank. Crushed stone is 
present around the tank. 

6.4 Tank Shell 
A visual examination and ultrasonic thickness survey were completed on the shell courses. These 
surveys were limited due to access. As a result, the ultrasonic thickness survey was limited to the first 
shell course. Please refer to Appendix B for NDE results. 

6.5  Coatings 
There is widespread coatings failure on the tank roof. Since the tank has a cone roof, the corrosion 
occurring due to the failed coatings has led to discoloration of the shell coating. There is also localized 
coatings failure near the tank chine as well as around tank nozzles. 

6.6 Shell Settlement 
The shell settlement of the tank was determined to be within the allowable limits of API 653. The 
maximum observed out-of-plane settlement is 0.257”, 32.5% of the maximum allowable 0.789”. Please 
refer to Appendix E for full results. 
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6.7 Tank Roof 
A visual examination and ultrasonic thickness survey were completed on the tank roof. Spot ultrasonic 
thickness readings were taken at four compass locations. Widespread coatings failure was observed on 
the tank roof. Please refer to Appendix B for NDE results and Appendix D for tank drawings. 

6.8 Tank Bottom 
Crushed stone is present below the chine area in most locations. Visual examination was completed on 
the chine area with no evidence of corrosion present. 

6.9 Appurtenances and Associated Piping 
A visual examination and ultrasonic thickness survey were completed on all tank nozzles and manways. 
There were no signs of leakage or other concerns at any of these items or the associated welds. The 
ultrasonic thickness readings were taken at four compass locations on each item examined. Several of 
the shell nozzle repad weeping holes were found with mechanical plugs installed. 

The tank also features a fire suppression system. Piping for this system is routed around the tank shell 
circumference at two levels, one slightly below the tank roof line and one slightly below the centerline 
of the tank. Piping is also routed across the tank roof in several locations.  

7.0 Recommendations 
Following the inspection, the list of recommendations found below was provided to NL Hydro. These 
items have since been completed. 

1) Grade crushed stone to direct water towards sump and ensure complete coverage of dyke liner
2) Remove plugs from nozzle repad weeping holes and replace with silicone
3) Drip pan required under southwest steam blowoff (plantside)

A shell settlement survey should be completed during the next inspection as the current deflection 
represents 32.5% of the maximum allowable. 

8.0 Inspection Interval 
Based upon the results of this inspection and previous inspections, the following inspection intervals are 
applicable to this tank.  

Inspection Type Inspection Interval Scheduled Date 
API 653 Out-of-Service Inspection (Internal) Maximum 5 Years Prior to September 2023 

API 653 In-Service Inspection (External) Maximum 10 Years Prior to September 2028 

Submitted by: 

Derrick French, P.Eng. 
Engineering Manager Atlantic Canada
Team Industrial Services Inc. 
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Figure 1: View of tank and roof access ladder. Figure 2: View of tank and associated piping. 

Figure 3: View of tank manway. Figure 4: View of tank compound. 
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Figure 5: View of compound and access stairs. Figure 6: View of crushed stone present in compound. 

Figure 7: View of crushed stone present in compound. Figure 8: View of drip pans in place to protect liner. 

Figure 9: View of autogauge installed on 
tank. 

Figure 10: View of associated piping. 
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Figure 11: View of tank nameplate. Figure 12: View of tank roof. 

Figure 13: View of tank roof and piping. Figure 14: View of roof manway. 

Figure 15: View of grounding cable. Figure 16: Tank product identification and 
staining on shell from corrosion on roof. 
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Appendix B – NDE Results  



API 653 In Service Inspection 
Tank # 6 Bunker C Fuel Oil Tank Holyrood Generating Station. 



API 653 In Service Inspection 
Tank # 6 Bunker C Fuel Oil Tank Holyrood Generating Station. 

Ultrasonic Readings on Roof Nozzles 

Nozzle # and size North East South West 

1- 20” .227 .244 .239 .248 

2-3” .160 .141 .144 .167 

3-3” .149 .164 .162 .149 

4-20” .232 .223 .235 .230 

5-4” .207 .205 .201 .191 

6-24” .219 .239 .234 .240 

7-4” .210 .198 .204 .191 

8-4” .252 .235 .250 .264 

9-12” .348 .351 .235 .329 

NOTE: Readings are in 0.000” 



API 653 In Service Inspection 
Tank # 6 Bunker C Fuel Oil Tank Holyrood Generating Station. 

Ultrasonic Readings on Roof Plates 

Location NORTH EAST SOUTH WEST 

1 .156 .166 .157 .157 

2 .155 .158 .144 .167 

3 .158 .168 .169 .155 

4 .159 .165 .177 .146 

5 .128 .188 .178 .148 

6 .140 .181 .190 .153 

7 .147 .179 .148 .147 

8 .159 .163 .155 .157 

Note: Reading are taken starting at the rim and proceeding to the center. 



API 653 In Service Inspection 
Tank # 6 Bunker C Fuel Oil Tank Holyrood Generating Station. 



API 653 In Service Inspection 
Tank # 6 Bunker C Fuel Oil Tank Holyrood Generating Station. 

Ultrasonic Readings on Shell Nozzles 

Nozzle # and size Top North Bottom South 

1- 24” .296 .300 .301 .290 

Top East Bottom West 

2-4” .538 .554 .550 .539 

3-1” .165 .162 .184 .156 

4-1.5” .197 .196 .200 .190 

5-8” .520 .521 .527 .529 

6-8” .528 .530 .522 .524 

7-4” .339 .330 .329 .331 

8-2’ .387 .395 .388 .397 

9-2” .370 .392 .372 .382 

10-3” .266 .287 .285 .284 

11-1.5” .215 .221 .222 .231 

12-2” .371 .364 .348 .385 

NOTE: Readings are in 0.000” 



API 653 In Service Inspection 
Tank # 6 Bunker C Fuel Oil Tank Holyrood Generating Station. 

Ultrasonic Readings on Shell Plates 

Location North South East West 

Course # 1 

Bottom .249 .280 .289 .268 

Mid .281 .291 .300 .292 

Top .281 .289 .290 .295 
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Appendix C – API 653 Minimum Thickness/Remaining Life Calculations  
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Minimum Shell Thickness Calculations 

API 653 - 4.3.3 Minimum Thickness Calculation for Welded Tank Shell 

         

Tank Diameter : 35'- 0"  Tank Height : 24'- 0" 

  Shell Material: Unknown   

   

 

       

         

 

         
 Where:          

 t-min= Minimum shell thickness exclusive of corrosion allowance    

 D= Diameter of tank in feet.    35.000'  

 H= Height of product above point of consideration  24.000'  

 G= Specific gravity of product in tank   1.00  

 E= Original joint efficiency    0.85  

 S= Smaller of 0.80Y or 0.429T (for 1st and 2nd courses) in PSI   

 S= Smaller of 0.88Y or 0.472T (for all other courses) in PSI    

  T= Minimum tensile strength 55,000    

  Y= Minimum yield strength 30,000    

         

  Course #1 Course #2 Course #3  

 Tensile (T) 55,000 55,000 55,000  

 Yield (Y) 30,000 30,000 30,000  

 Height (H) 24 16 8  

 Stress (S) 23,595 23,595 25,960  
         

 The minimum thickness for course #1 is 0.1044''  

 The minimum thickness for course #2 is 0.0681''  

 The minimum thickness for course #3 is 0.0289''  
         
 All thickness readings are in inches.  

 
Note: API 653 states that no shell course shall be less than 0.100" thick regardless of the minimum 

thickness required.  
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Remaining Shell Life Calculation for Water (S.G.=1.0) 

 
 T-nom 

(in) T-act (in) T-min (in) CA (in) CR (ipy) RL (yrs) 

Course 1 0.3125 0.249 1.044 0.145 0.0015 >20 

Course 2       

Course 3       

Y  41 

 
Note: 

- Thickness measurements shown above are in inches and exclude paint/coating thickness. 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Where:   
CA = Remaining corrosion allowance of the shell course under consideration (Inches) 
CR = Corrosion rate of the shell course under consideration (Inches) 
T-min = Minimum required thickness of the shell course 
T-nom = Original nominal thickness (Inches) 
T-act = Minimum thickness measured 
RL = Estimated remaining life of the shell course under consideration (Years) 
Y = Time span between thickness readings or age of the tank if the nominal thickness is used (Years) 
 

 

CA = Tactual - Tminimum = Remaining Corrosion Allowance (Inches) 

CR = Tnominal - Tactual / Y = Corrosion Rate (Inches per year) 

RL = CA/CR = Remaining Life (Years) 

Y = Tank Age (Years) = 39 



 
 
                                                                                                                                                  ISO 9001: 2015 

 
 

 
                                                 Branch Office 149 McNamara Drive, Paradise, NL A1L 0A7 Canada Tel.: (709) 745-1818 Fax: (709) 745-5401 

 

 

Appendix D – Tank Drawings  
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Appendix E – Shell Settlement Survey Results  
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Client: NL Hydro
Location: Holyrood, NL
Survey Date: Sep. 10, 2018
Survey Type: External (In Service)

35
24
8

13.75
1220.26

0.789
0.257
32.5%
0.94

API 653 Shell Settlement Survey Results

Percentage of Permitted Settlement
R-Squared Value of Cosine Curve Fit

Tank Height (ft)
No. of Measurement Points
Measurement Spacing (ft)
Mean Elevation (in)
Maximum Permitted Out-of-Plane (in)
Maximum Observed Out-of-Plane (in)

Tank Diameter (ft)

46.500

47.000

47.500

48.000

48.500

49.000

0 45 90 135 180 225 270 315 360

El
ev

at
io

n 
(in

)

Location (degrees)

API 653 Shell Settlement B.2.2.4

Measured

Predicted

Angular Location
Observed 

Elevation (in)
Predicted 

Elevation (in)
Out-of-Plane 

Settlement, Ui (in)
Out-of-Plane 

Deflection, Si (in)
0 48.625 48.646 -0.021 -0.191
45 48.000 47.884 0.116 0.106
90 47.375 47.333 0.042 0.112

135 46.750 47.007 -0.257 -0.321
180 47.000 46.914 0.086 0.305
225 46.875 47.056 -0.181 -0.322
270 47.625 47.430 0.195 0.174
315 48.250 48.026 0.224 0.137
360 48.625 48.646 -0.021 -0.191
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Appendix F – API 653 In-Service Inspection Checklist
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TANK IN-SERVICE INSPECTION CHECKLIST 

Item Completed Comments 

C.1.1 FOUNDATION   

 
Measure foundation levelness and bottom elevations (see Appendix B for extent of 
Measurements). 

SR  

C.1.1.1 Concrete Ring   

 
a. Inspect for broken concrete, spalling, and cracks, particularly under backup bars 

used in welding butt welded annular rings under the shell. 
NR  

 
b. Inspect drain openings in ring, back of water drawn basins and top surface of ring 

for indications of bottom leakage. 
NR  

 c. Inspect for cavities under foundation and vegetation against bottom of tank. NR  

 d. Check that runoff rainwater from the shell drains away from tank. NR  

 e. Check for settlement around perimeter of tank. SR  

C.1.1.2 Asphalt   

 
a. Check for settling of tank into asphalt base which would direct runoff rain water 

under the tank instead of away from it. 
NR  

 
b. Look for areas where leaching of oil has left rock filler exposed, which indicates 

hydrocarbon leakage. 
NR  

C.1.1.3 Oiled Dirt or Sand   

 
Check for settlement into the base which would direct runoff rainwater under the tank 
rather than away from it. 

NR  

C.1.1.4 Rock   

 
Presence of crushed rock under the steel bottom usually results in severe underside 
corrosion.  Make a note to do additional bottom plate examination (ultrasonic, hammer 
testing, or turning of coupons) when the tank is out of service. 

NR  

C.1.1.5 Site Drainage   

 a. Check site for drainage away from the tank and associated piping and manifolds. ACC  

 b. Check operating condition of the dike drains. ACC  

C.1.1.6 Housekeeping   

 Inspect the area for buildup, trash, vegetation and other inflammable buildup. ACC 
Trash & 

vegetation 

C.1.2 SHELLS   

C.1.2.1 External Visual Inspection   

 a. Visually inspect for paint failures, pitting and corrosion. ACC Some Failure 

 
b. Clean off the bottom angle area and inspect for corrosion and thinning on plate and 

weld. 
ACC  

 c. Inspect the bottom-to-foundation seal, if any. NR No Seal  

C.1.2.2 Internal (Floating Roof Tank)   

 Visually inspect for grooving, corrosion, pitting and coating failures. NR  

C.1.2.3 Riveted Shell Inspection   

 a. Inspect external surface for rivet and seam leaks. NR  

 
b. Locate leaks for sketch or photo (location will be lost when shell is abrasive cleaned 

for painting). 
NR  

ACC = Inspected & Acceptable NR = Not Required SR = See Report 
UNACC = Unacceptable NI = Not Inspected NA = Not Accessible  
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TANK IN-SERVICE INSPECTION CHECKLIST 

Item Completed Comments 

 c. Inspect rivets for corrosion loss and wear. NR  

 
d. Inspect vertical seams to see if they have been full fillet lap welded to increase joint 

efficiency. 
NR  

 
e. If no record exists of vertical riveted seams, dimension and sketch (or photograph) 

the rivet pattern: number of rows, rivet size, pitch length, and note whether the joint 
is butt riveted or lap riveted. 

NR  

C.1.2.4 Wind Girder (Floating Roof Tanks)   

 
a. Inspect wind girder and handrail for corrosion damage (paint failure, pitting, 

corrosion product buildup), especially where it occurs at tack welded junction, and 
for broken welds. 

NR  

 b. Check support welds to shell for pitting, especially on shell plates. NR  

 c. Note whether supports have reinforcing pads welded to shell. NR  

C.1.3 SHELL APPURTENANCES   

C.1.3.1 Manways and Nozzles   

 
a. Inspect for cracks or signs of leakage on weld joint at nozzles, manways and 

reinforcing plates. 
ACC  

 b. Inspect for shell plate dimpling around nozzles, caused by excessive pipe deflection. ACC  

 c. Inspect for flange leaks and leaks around bolting. ACC  

 d. Inspect sealing of insulation around manways and nozzles. NR  

 e. Check for inadequate manway flange and cover thickness on mixer manways. NR  

C.1.3.2. Tank Piping Manifolds   

 a. Inspect manifold piping, flanges and valves for leaks. ACC  

 b. Inspect firefighting system components. ACC  

 
c. Check for anchored piping which would be hazardous to the tank shell or bottom 

connections during earth movement. 
ACC 

Additional support 
required 

 d. Check for adequate thermal pressure relief of piping to the tank. NR  

 e. Check operation of regulators for tanks with purge gas systems.  NR   

 f. Check sample connections for leaks and for proper valve operation. 
NR 

 

 g. Check for damage and test the accuracy of temperature indicators. NR  

 h. Check welds on shell-mounted davit clips above valves 6 inches and larger. NR  

C.1.3.3. Autogauge System   

 a. Inspect autogauge tape guide and lower sheave housing (floating swings) for leaks. NR  

 b. Inspect autogauge head for damage. ACC  

 c. Bump the checker on autogauge head for proper movement tape. NR  

 d. Identify size and construction material of autogauge tape guide (floating roof tanks). NR  

 
e. Ask operator if tape tends to hang up during tank roof movement (floating roof 

tanks). 
NR  

 
f. Compare actual product level to the reading on the autogauge (maximum variation 

is 2 inches). 
NR  

 
g. On floating roof tanks, when the roof is in the lowest position, check that no more 

than two feet of tape are exposed at the end of the tape guide. 
NR  

 h. Inspect condition of board and legibility of board-type autogauges. NR  

 i. Test freedom of movement of marker and float. NR  

ACC = Inspected & Acceptable NR = Not Required SR = See Report 
ACC = Unacceptable NI = Not Inspected NA = Not Accessible  



 
 
                                                                                                                                                  ISO 9001: 2015 

 
 

 
                                                 Branch Office 149 McNamara Drive, Paradise, NL A1L 0A7 Canada Tel.: (709) 745-1818 Fax: (709) 745-5401 

 

TANK IN-SERVICE INSPECTION CHECKLIST 

Item Completed Comments 

C1.3.4 Shell-Mounted Sample Station   

 
a. Inspect sample lines for function of valves and plugging of lines, including drain or 

return-to-tank line. 
NR  

 b. Check circulation pump for leaks and operating problems. NR  

 c. Test bracing and supports for sample lines and equipment. NR  

C.1.3.5 Heater (Shell Manway Mounted)   

 Inspect condensate drain for presence of oil indicating leakage. NR  

C.1.3.6 Mixer   

 a. Inspect for proper mounting flange and support. NR  

 b. Inspect for leakage. NR  

 c. Inspect condition of power lines and connections to mixer. NR  

C.1.3.7 Swing Lines:  Winch Operation   

 
a. Nonfloating.  Raise, then lower the swing line with the winch, and check for cable 

tightness to confirm that swing line lowered properly. 
NR  

 
b. Floating.  With tank half full or more, lower the swing line, then let out cable and 

check if swing has pulled cable tight, indicating that the winch is operating properly. 
NR  

 
c. Indicator.  Check that the indicator moves in the proper direction:  Floating swing 

line indicators show a lower level as cable is wound up on the winch.  Non-floating 
swing line indicators show the opposite. 

NR  

C.1.3.8 Swing Lines:  External Guide System NR  

 Check for leaks at threaded and flanged joints. NR  

C.1.3.9 Swing Lines:  Identify Ballast Varying Need NR  

 Check for significant difference in stock specific gravity. NR  

C.1.3.10 Swing Lines:  Cable Material and Condition   

 a. For non-stainless steel cable, check for corrosion over entire length. NR  

 b. All cable: check for wear or fraying. NR  

C.1.3.11 Swing Lines:  Product Sample Comparison   

 Check for water or gravity differences that would indicate a leaking swing joint. NR  

C.1.3.12 Swing Lines:  Target   

 
Target should indicate direction of swing opening (up or down) and height above bottom 
where suction will be lost with swing on bottom support. 

NR  

C.1.4 ROOFS   

C.1.4.1 Deck Plate Internal Corrosion   

 

For safety, before accessing the roof, check with ultrasonic instrument or lightly use a 
ball peen hammer to the test the deck near the edge of the roof for thinning.  (Corrosion 
normally attacks the deck plate at the edge of a fixed roof and at the rafters in the center 
of the roof first.) 

ACC  

C.1.4.2 Deck Plate External Corrosion   

 Visually inspect for paint failure, holes, pitting and corrosion product on the roof deck. ACC 
Minor coating 

Failure 

    

    

ACC = Inspected & Acceptable NR = Not Required SR = See Report 
UNACC = Unacceptable NI = Not Inspected NA = Not Accessible  
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TANK IN-SERVICE INSPECTION CHECKLIST 

Item Completed Comments 

C.1.4.3 Roof Deck Drainage   

 

Look for indication of standing water.  (Significant sagging of fixed roof deck indicates 
potential rafter failure.  Large standing water areas on a floating roof indicates 
inadequate drainage design or, if to one side, a nonlevel roof with possible leaking 
pontoons.) 

ACC  

C.1.4.4 Level of Floating Roof   

 

At several locations, measure distance from roof rim to a horizontal weld seam above 
the roof.  A variance in the readings indicates a nonlevel roof with possible shell out-of-
round, out-of-plumb, leaking pontoons, or hang-up.  On small diameter tanks, an unlevel 
condition can indicate unequal loading at that level. 

NR  

C.1.4.5 Gas Test Internal Floating Roof   

 
Test for explosive gas on top of the internal floating roof.  Readings could indicate a 
leaking roof, leaking seal system, or inadequate ventilation of the area above the 
internal floating roof. 

NR  

C.1.4.6 Roof Insulation   

 
a. Visually inspect for cracks or leaks in the insulation weather coat where runoff rain 

water could penetrate the insulation. 
 NR  

 b. Inspect for wet insulation under the weather coat. NR  

 
c. Remove small test sections of insulation and check roof deck for corrosion and 

holes near the edge of the insulation area. 
NR  

C.1.4.7 Floating Roof Seal Systems   

 a. Measure and record maximum seal-to-shell gaps at: NR  

 1. Low pump out. NR  

 2. Mid-shell. NR  

 3. High liquid level. NR  

 
b. Measure and record annular space at 30 foot spacing (minimum of four quadrants) 

around roof and record.  Measurements should be taken in directly opposite pairs. 
NR  

 1. ____________  ______________ Opposite pair 1. NR  

 2. ____________  ______________ Opposite pair 2. NR  

 
c. Check if seal fabric on primary shoe seals is pulling shoes away from shell (fabric 

not wide enough). 
NR  

 d. Inspect fabric for deterioration, holes, tears and cracks. NR  

 e. Inspect visible metallic parts for corrosion and wear. NR  

 f. Inspect for openings in seals that would permit vapor emissions. NR  

 g. Inspect for protruding bolt or rivet heads against the shell. NR  

 
h. Pull both primary and secondary seals systems back all around the shell to check 

their operation. 
NR  

 
i. Inspect secondary seals for signs of buckling or indications that their angle with the 

shell is too shallow. 
NR  

 j. Inspect wedge-type wiper seals for flexibility, resilience, cracks and tears. NR  

ACC = Inspected & Acceptable NR = Not Required SR = See Report 
UNACC = Unacceptable NI = Not Inspected NA = Not Accessible  

 
 
 
 
 

  



 
 
                                                                                                                                                  ISO 9001: 2015 

 
 

 
                                                 Branch Office 149 McNamara Drive, Paradise, NL A1L 0A7 Canada Tel.: (709) 745-1818 Fax: (709) 745-5401 

 

TANK IN-SERVICE INSPECTION CHECKLIST 

Item Completed Comments 

C.1.5 ROOF APPURTENANCES   

C.1.5.1 Sample Hatch   

 a. Inspect condition and functioning of sample hatch cover. ACC  

 
b. On tanks governed by Air Quality Monitoring District rules, check for the condition of 

seal inside hatch cover. 
NR  

 c. Check for corrosion and plugging on thief and gauge hatch cover. NR  

 
d. Where sample hatch is used to reel gauge stock level, check for marker and tab 

stating hold off distance. 
NR  

 e. Check for reinforcing pad where sample hatch pipe penetrates the roof deck. NR  

 
f. On floating roof sample hatch and recoil systems, inspect operation of recoil reel 

and condition of rope. 
NR  

 g. Test operation of system. NR  

 
h. On ultra clean stocks such as JP4, check for presence and condition of protective 

coating or liner inside sample hatch (preventing rust from pipe getting into sample). 
NR  

C.1.5.2 Gauge Well   

 
a. Inspect visible portion of the gauge well for thinning, size of slots and cover 

condition. 
NR  

 b. Check for a hold off distance marker and tab with hold off distance (legible). NR  

 
c. On floating roofs, inspect condition of roof guide for gauge well, particularly the 

condition of the rollers for grooving. 
NR  

 
d. If accessible, check the distance from the gauge well pipe to the tank shelf at 

different levels. 
NR  

 
e. If tank has a gauge well washer, check valve for leakage and for presence of a bull 

plug or blind flange. 
NR  

C.1.5.3 Fixed Roof Scaffold Support   

 Inspect scaffold support for corrosion, wear and structural soundness. NR  

C.1.5.4 Autogauge:  Inspection Hatch and Guides (Fixed Roof)   

 a. Check the hatch for corrosion and missing bolts. NR  

 b. Look for corrosion on the tape guide’s and float guide’s wire anchors. NR  

C.1.5.5 Autogauge:  Float Well Cover   

 a. Inspect for corrosion. NR  

 b. Check tape cable for wear or fraying caused by rubbing on the cover. NR  

C.1.5.6 Sample Hatch (Internal Floating Roof)   

 a. Check overall conditions. NR  

 b. When equipped with a fabric seal, check for automatic sealing after sampling. NR  

 c. When equipped with a recoil reel opening device, check for proper operations. NR  

C.1.5.7 Roof-Mounted Vents (Internal Floating Roof)   

 Check condition of screens, locking and pivot pins. NR  

C.1.5.8 Gauging Platform Drip Ring   

 
On fixed roof tanks with drip rings under the gauging platform or sampling area, inspect 
for plugged drain return to the tank. 

NR  

ACC = Inspected & Acceptable NR = Not Required SR = See Report 
UNACC = Unacceptable NI = Not Inspected NA = Not Accessible  
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TANK IN-SERVICE INSPECTION CHECKLIST 

Item Completed Comments 

C.1.5.9 Emergency Roof Drains   

 
Inspect vapor plugs for emergency drain: that seal fabric discs are slightly smaller than 
the pipe ID and that fabric seal is above the liquid level. 

NR  

C.1.5.10 Removable Roof Leg Racks   

 Check for leg racks on roof. NR  

C.1.5.11 Vacuum Breakers   

 
Report size, number, and type of vacuum breakers. Inspect vacuum breakers.  If high 
legs are set, check for setting of mechanical breaker in high leg position. 

NR  

C.1.5.12 Rim Vents   

 a. Check condition of the screen on the rim vent cover. NR  

 
b. Check for plating off or removal of rim vents where jurisdictional rules do not permit 

removal. 
NR  

C.1.5.13 Pontoon Inspection Hatches   

 
a. Open pontoon inspection hatch covers and visually check inside for pontoon 

leakage. 
NR  

 b. Test for explosive gas (an indicator of vapor space leaks). NR  

 
c. If pontoon hatches are equipped with locked down coves, check for vent tubes.  

Check that vent tubes are not plugged up.  Inspect lock down devices for condition 
and operation. 

NR  

C.1.6 ACCESSWAYS   

  Tank roof access and stairwell ACC  

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

ACC = Inspected & Acceptable NR = Not Required SR = See Report 
UNACC = Unacceptable NI = Not Inspected NA = Not Accessible  

 



 

 

 

Attachment 3 

Holyrood Day Tank Inspection Interval 



27 Clyde Avenue, Mount Pearl, NL A1N 4R8 Tel.: (709) 728-2687 Fax: (709) 745-5401 

19 April 2022 

Attention:-  Mrs. Joanne Norman, P. Eng 
 Plant Civil Engineer 
 Thermal Production 
 TG LT Asset Planning 
 Newfoundland and Labrador Hydro 

Subject: Holyrood Day Tank Inspection Interval 

Dear Mrs. Norman, 

CFM was engaged by NL Hydro to determine if the out-of-service (internal) inspection interval 
for the Day Tank can be extended. As per the last out-of-service (internal) inspection report, the 
Day Tank is currently scheduled to have an internal inspection completed in August, 2023. NL 
Hydro requested that CFM follow the same methodology used to obtain the inspection interval 
extensions for Tanks 2, 3 and 4. 

CFM completed a visual external inspection of the day tank in March 2022 to ensure nothing had 
changed since the last external inspection completed in 2018, and completed the required 
calculations as per Section 6.4.2.2.1 for subsequent inspection intervals from the Fifth Edition of 
API 653 published in November 2014 and which includes Addendum 1 (2018), Addendum 2 
(2020), and Errata 1 (2020). 

The results of the visual inspection concluded that the tank and the dyke was in the same general 
overall condition as reported in the last in-service inspection report completed in September 
2018.  A minor steam leak on one of the pipelines was observed, but this would have no ill effect 
on the overall condition of the tank or the dyke. 

Unfortunately, the completed required calculations from the Fifth Edition of API 653 Section 
6.4.2.2.1 indicated that the Day Tank could not be extended past the next recommended out-of-
service inspection date of August 2023. Additionally, based on these calculations, a partial floor 
replacement will be required in 2023 which will require a minimum of 10% of the existing floor 
area to be replaced. This is required as a patch plate was installed in the critical zone in 2013, 
and patch plates cannot be installed over the existing patch. Also, the current edition of API 653 
does not permit patch plates in the critical zone longer than 24”.  These calculations also indicate 

Schedule 1: Refurbishment of Day Tank 
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27 Clyde Avenue, Mount Pearl, NL A1N 4R8 Tel.: (709) 728-2687 Fax: (709) 745-5401 

that an additional 20-40% of the floor will require patch plates. Due to the level of effort to 
install a partial new floor and the existing floor requiring these additional patch plates, a full 
floor replacement should be considered. Due to the long lead time on the required materials these 
should be ordered in advance to avoid scheduling delays. 

Based on the these finding, CFM recommends that NL Hydro should complete an out-of-service 
inspection on the Day Tank at the next recommended inspection date of August 2023. 

Please feel free to contact us if any further clarifications are required. 

Regards, 

Derrick French , P.Eng., IWE 
Engineering Manager 
Atlantic Canada 
CFM Service 

Schedule 1: Refurbishment of Day Tank 
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Executive Summary 1 

The Holyrood Thermal Generating Station (“Holyrood TGS”) has four large No. 6 fuel oil vertical storage 2 

tanks, identified as Tanks 1, 2, 3, and 4. The last out-of-service inspection on Tank 2 was completed in 3 

2008. As per the Government of Newfoundland and Labrador regulations,1 Tank 2 must be drained, 4 

cleaned, and re-inspected before June 2023 to maintain its certification. The No. 6 fuel oil storage tanks 5 

are subject to deterioration due to corrosion. A leak or spill of No. 6 fuel oil from the storage tanks could 6 

cause major environmental and operational issues. The 2018 in-service inspection and the 2020 7 

remaining life assessment on Tank 2 indicate that the tank will require refurbishment before the 8 

renewal of tank certification in 2023. 9 

Newfoundland and Labrador Hydro (“Hydro”) has committed to maintaining the Holyrood TGS as a 10 

generating facility until March 31, 2024.2 To ensure the Holyrood TGS is fully available for generation at 11 

its maximum output when required, three fuel storage tanks must be in service and in reliable condition. 12 

Considering the Holyrood TGS has four No. 6 fuel oil storage tanks and Tank 1 was retired in 2021, the 13 

refurbishment of Tank 2 is required in advance of the 2023–2024 operating season to keep three tanks 14 

in operation. 15 

To ensure reliable operation of the Holyrood TGS, Hydro recommends proceeding with the inspection 16 

contractor’s recommendation to refurbish the tank including floor replacement. This project was not 17 

considered for inclusion in the 2022 Capital Budget Application3 as the requirement for operation 18 

beyond March 31, 2023 was not known before submission. Inclusion in Hydro’s 2023 Capital Budget 19 

Application would not provide sufficient time to procure the steel for the floor refurbishment before the 20 

expiration of the certification of authorization in June 2023. Hydro does not recommend project deferral 21 

as it jeopardizes the safe and reliable operation of the Holyrood TGS. This project will entail the draining, 22 

cleaning, out-of-service inspection, and refurbishment of Tank 2 at the Holyrood TGS. 23 

The project estimate is $4,725,600.  24 

                                                           
1 Required under the Provincial Storage and Handling of Gasoline and Associated Products Regulations, 2003 (“GAP 
Regulations”) as part of the Environmental Protection Act. 
2 “Reliability and Resource Adequacy Study Review – Additional Considerations of the Labrador-Island Link Reliability 
Assessment and Outcomes of the Failure Investigation Findings – Additional Information,” Newfoundland and Labrador Hydro, 
February 4, 2022, p. 7. 
3 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 
August 2, 2021). 
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 Introduction 1 

The Holyrood TGS has four large No. 6 fuel oil vertical storage tanks, identified as Tanks 1, 2, 3 and 4. 2 

Based on the anticipated reduction in production at the Holyrood TGS, Tank 1 was retired upon the 3 

expiration of the tank certification in 2021, and the Holyrood TGS moved to a three-tank operation. 4 

The No. 6 fuel oil storage tanks are subject to deterioration due to corrosion. A leak or spill of No. 6 fuel 5 

oil from the storage tanks could cause major environmental and operational issues. Fuel oil storage 6 

tanks are inspected and upgraded in accordance with the American Petroleum Institute (“API”) Standard 7 

6534 for tank inspection, repair, alteration, and reconstruction. In-service tank inspections are 8 

completed every five years and do not require the tank to be drained. Out-of-service tank inspections 9 

are completed after draining the fuel and cleaning the tank. According to API 653, the tank inspection 10 

interval should not exceed ten years for the first out-of-service inspection since original construction; 11 

however, the inspection interval for the subsequent out-of-service inspections can be extended more 12 

than ten years if a tank remaining life assessment was completed. 13 

Currently, Hydro’s commitment is to have the Holyrood TGS available for generation until 14 

March 31, 2024 and thereafter as a synchronous condenser. To ensure the Holyrood TGS is fully 15 

available for generation at its maximum output when required, three fuel storage tanks are required to 16 

be in service and in a reliable condition. Hydro is cognizant of the cost impact to customers of continuing 17 

generation-related capital investment and continues to diligently review all proposed investments to 18 

ensure the most appropriate balance between cost and reliability. Hydro will continue to carefully 19 

monitor the integration and in-service of the Muskrat Falls Project assets and will give careful 20 

consideration to the necessity of executing the full scope of steam generation-related capital projects. 21 

Where there is an opportunity to mitigate some portion of capital costs, Hydro will continue to ensure 22 

prudence in its capital expenditures. 23 

The scope of work on Tank 2 includes tank internal cleaning, installation of new floor plates, installation 24 

of level and temperature gauge instrumentation, application of coating on the tank floor, and 25 

refurbishment of tank components such as tank roof, shell, heaters, valves, stairs, and concrete ring. The 26 

                                                           
4 Tank Inspection, Repair, Alteration, and Reconstruction, API Standard 653, 2014. 
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scope of work will also include the completion of an out-of-service inspection to ensure the tank’s 1 

fitness for service for continued reliable operation according to API 653. 2 

Due to the long lead-time of approximately eight months to procure the steel for the floor plate 3 

refurbishment and given Hydro’s current commitment to have the Holyrood TGS fully available for 4 

generation until March 31, 2024, Hydro must begin this project in 2022. 5 

 Background 6 

2.1 Existing System 7 

The first phase of the construction of the Holyrood TGS No. 6 fuel oil tank farm was completed in 1969, 8 

including the construction of fuel storage Tanks 1 and 2, all associated supply and delivery pipelines, and 9 

the earth dyke. The second phase of the construction of the tank farm was completed in 1977, including 10 

the construction of fuel storage Tanks 3 and 4 and associated piping. 11 

All four tanks are vertical, uninsulated, and identical in size with a diameter of 180 feet and a height of 12 

48 feet. Excluding dead storage,5 each tank stores approximately 200,000 barrels of serviceable No. 6 13 

fuel used for steam production on all three thermal generating units. 14 

Each tank has two suction heaters and one platform heater. These heaters heat the No. 6 fuel oil inside 15 

the tank to prevent freezing of the fuel and ensure it is accessible for delivery to the common 18-inch 16 

supply line that feeds the day tank. Fuel is circulated from the day tank to the burners of the power 17 

boilers during production. Flow to the suction heaters is controlled using an isolation valve on each 18 

heater with a valve stem extended to the top of the tank. 19 

Figure 1 shows Tank 2 at the Holyrood TGS. 20 

                                                           
5 Dead storage is defined as the portion of total storage capacity that is equal to the volume of oil below the lowest outlet 
valve. This oil cannot be accessed under normal operating conditions. Dead storage is used as a means to collect debris or 
contaminants found in the oil to ensure this is not transferred to the units.  
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Figure 1: Tank 2 at the Holyrood TGS 
 

Figure 2 and Figure 3 show suction and platform heaters inside Tank 2. 1 

 

Figure 2: Tank 2 Suction Heater 
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Figure 3: Tank 2 Platform Heater 
 

2.2 Operating Experience 1 

2.2.1 Fuel Supply 2 

A secure supply of No. 6 fuel oil is critical to the continuous operation of the Holyrood TGS at full 3 

capacity. Fuel is supplied by marine tankers carrying between 200,000 and 250,000 barrels of No. 6 fuel 4 

and must be ordered at least 28 days in advance of delivery. To ensure the security of No. 6 fuel oil 5 

availability for peak operation during winter months, three tanks are required. 6 

2.2.2 Tank Failure History 7 

In 2007, a suction heater valve failed on Tank 2 resulting in the tank being removed from service, 8 

thereby reducing the total No. 6 fuel oil storage capacity. In 2010, a similar valve malfunctioned and an 9 

internal tank heater problem put Tank 4 at risk of being removed from service. The valves in question 10 

are used to isolate fuel supply to the suction heaters, which are immersed in No. 6 fuel oil inside the 11 

tanks. In 2007, when the suction heater valve inside Tank 2 seized open, it created a situation whereby 12 

in the event of a downstream failure of the fuel line, the flow of product from the tank cannot be 13 

isolated using this valve. Hydro decided to consume the fuel to the dead storage level and remove the 14 

tank from service; repairs were completed in 2008 and the tank was placed back in service for the 2009 15 

winter season. During the last out-of-service inspection and refurbishment of Tank 3, the valves were 16 

overhauled based on these failure histories. 17 
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2.2.3 Tank Remaining Life Assessment 1 

The last API 653 out-of-service inspection completed on Tank 2 was in 2008. At that time, the inspection 2 

contractor recommended an inspection interval of ten years, which required a re-inspection of the tank 3 

in 2018. 4 

In 2018, Hydro engaged a tank inspection contractor to complete a remaining life assessment of Tank 2 5 

based on the established corrosion rate from previous inspection findings. Hydro presented these 6 

findings to the governmental certifying authority and requested an extension to the out-of-service 7 

inspection interval. The extension was granted and the inspection was deferred to December 2021. 8 

In 2020, the inspection contractor completed an additional remaining life assessment. It was 9 

recommended that refurbishment would be required for tank operation beyond 2023, as a large section 10 

of the tank floor would be corroded to the minimum permissible thickness. After presenting these 11 

findings, a final extension was granted to June 2023, which aligned with the planned transition to a 12 

synchronous condenser facility. 13 

Based on previously completed tank inspections and a remaining life inspection assessment, Tank 2 floor 14 

plates are approaching a critical thickness due to corrosion. New tank floor plates must be installed to 15 

avoid major environmental and operational issues in the event of fuel leakages. 16 

During the 2018 in-service inspection on Tank 2, temporary repairs to areas of spalling concrete along 17 

the concrete ring perimeter were completed as recommended by the inspection contractor. It was 18 

noted that this work was completed to prevent further degradation, and would delay the need for more 19 

extensive repairs until the next out-of-service inspection. 20 

Other tank components such as tank roof, shell, heaters, valves, and steel structure members require 21 

assessment and should be refurbished or replaced as required while the tank is out-of-service. 22 

Installation of a roof platform is required on Tank 2 similar to the roof platform installed on both Tanks 3 23 

and 4 in 2011–2012. From findings of previous inspections on Tank 2, it is evident that the tank roof is in 24 

deteriorated condition and a roof platform is required to facilitate safe access for operation and 25 

maintenance of the tank for continued operation beyond 2023. 26 

Based on previous tank refurbishment projects at the Holyrood TGS, a tank refurbishment is anticipated 27 

to extend the tank service life by at least ten years. 28 
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 Analysis 1 

3.1 Identification of Alternatives 2 

Hydro considered the following alternatives: 3 

 Deferral; and  4 

 Tank refurbishment. 5 

3.2 Evaluation of Alternatives 6 

3.2.1 Deferral 7 

The deferral of this project would mean that the Holyrood TGS would move to a two-tank operation 8 

starting July 2023, as Tank 1 was retired in 2021 and Tank 2 certification will expire in June 2023—9 

requiring refurbishment before recertification. 10 

A downgrade of the storage facility at the Holyrood TGS to two tanks reduces the total storage capability 11 

to 396,000 barrels of effective storage. Fuel consumption along with days to empty and days until 12 

sufficient tank capacity is available to accept a tanker offload are provided in Table 1. 13 

Table 1: Fuel Consumption at Varying Loads – Two-Tank Operation 

 

Typical daily plant loading over the 2020–2021 and 2021–2022 winter operating seasons has ranged 14 

from 140 MW to 210 MW. At this load level, a tanker must be coordinated to arrive 28 days following 15 

the last offload, providing a 21-day buffer period between there being sufficient capacity to accept a 16 

tanker and the tanks becoming empty. In the event of a contingency scenario such as an extended 17 

outage to the Labrador-Island Link, the required generation from the Holyrood TGS could increase to up 18 

to 475 MW, resulting in a buffer period of 9 days. Any delays in fuel delivery, for example those due to 19 

                                                           
6 Barrels per day (“BPD”). 

Holyrood TGS 
Generation 

(MW) 

 
Consumption 

(BPD6) 

 
 

Days to Empty 

 
Days until Sufficient Capacity for 

Tanker Offload 

100 3,860 102 58 

140 5,404 73 42 

210 8,106 49 28 

300 11,580 34 19 

475 18,335 21 12 
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adverse weather or sea ice conditions, could delay fuel delivery by several weeks, resulting in the buffer 1 

period being exceeded and necessitating a shutdown or derate of the Holyrood TGS due to insufficient 2 

fuel supply. As increased generation requirements associated with a contingency scenario would likely 3 

not be known in advance and given the 30-day lead time between fuel order and delivery, Hydro would 4 

be unable to coordinate expedited fuel delivery in the event of a sudden change in generation 5 

requirements, increasing the risk of a fuel deficiency in a contingency scenario. 6 

In addition to capacity and fuel delivery coordination constraints, transition to a two-tank operation 7 

poses significant operational risks. Under GAP Regulations, Hydro is required to perform dip readings 8 

(gauging) to measure the fuel level in the tanks prior to and immediately following refueling. The tank 9 

receiving fuel will require a dip reading prior to tanker discharge. As the capacity of a tanker exceeds 10 

that of a single tank, when the tank is full, offloading would have to be paused and flow from the other 11 

tank (supporting power generation) would have to be stopped until both tanks can be gauged. Pausing 12 

fueling during a tanker offload poses greater environmental risks, and could only be done at the 13 

discretion of the vessel captain. Once gauging is complete, flow from the full tank could be permitted 14 

and offloading into the other tank could proceed. This gauging process could take a several hours and 15 

could be delayed due to weather as it requires personnel to climb to the top of the storage tanks. With 16 

three tanks this gauging can be scheduled before the tanker arrives and after the tanker has sailed. 17 

During the gauging and switch over from one tank to the other, generation would be limited to the 18 

capacity of storage in the day tank, which would be approximately 1,680 MWh. Delays during the switch 19 

over could force units offline temporarily, resulting in a reduction in available generating reserves. 20 

Shutting down and starting units for short periods is not desirable and can lead to other equipment 21 

issues such as boiler tube leaks, fuel spills, opacity excursions, and boiler fouling. 22 

Transition to a two-tank operation would also introduce reliability risks in the event of equipment 23 

failure. Failure of critical equipment could reduce fuel availability to one tank, reducing the available fuel 24 

by 50% and increasing the likelihood of a plant shutdown due to insufficient fuel supply. 25 

Considering the shipment schedule along with potential docking delays, as well as the operational 26 

challenges of a two-tank operation, a three-tank operation is required at the Holyrood TGS to maintain 27 

Hydro’s current commitment to have the Holyrood TGS fully available for generation until 28 

March 31, 2024. Therefore, the deferral of this project presents an unacceptable risk to the reliable 29 

operation of the Holyrood TGS. 30 
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3.2.2 Tank Refurbishment 1 

As per the requirement for the extension of the Tank 2’s operation, the tank must be drained and 2 

cleaned before the tank certification expires in June 2023. After the tank draining and cleaning, a 3 

refurbishment must be completed on Tank 2 to extend the tank certification and ensure the tank’s 4 

fitness for service for the 2023–2024 operating season. 5 

3.3 Recommendation 6 

Hydro recommends proceeding with the refurbishment of Tank 2. This will ensure the Holyrood TGS has 7 

three fuel storage tanks in a reliable operating condition that will reduce the impact of fuel shipment 8 

and docking delays on the ability of Hydro to maintain the full generation availability of Holyrood TGS. 9 

 Project Description 10 

4.1 Scope 11 

The scope of work on Tank 2 will include the following: 12 

 Tank internal cleaning and degassing; 13 

 Installation of new floor plates; 14 

 Refurbishment of tank internal components, such as heaters and valves; 15 

 Refurbishment of tank external components, such as stairs; 16 

 Refurbishment of the tank foundation concrete ring; 17 

 Application of coating on new floor plates, lower shell, roof access platform, piping inside Tank 18 

2, and any new steel structure members or supports installed to refurbish the tank; 19 

 Door sheet cutting and reinstallation on the tank shell to allow access to the inside of the tank to 20 

complete the installation of new floor plates and other refurbishments; and 21 

 Completion of an out-of-service inspection to ensure the tank’s fitness for service in accordance 22 

with API 653. 23 

The scope of work on Tank 2 will be completed by external contractors with support from Hydro 24 

engineering and other internal labour as required. 25 

The estimate for this project is shown in Table 2. 26 
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Table 2: Project Estimate ($000) 

Project Cost 2022 2023 Beyond Total 

Material Supply 0.0 728.0 0.0 728.0 
Labour 45.5 236.0 0.0 281.5 
Consultant 95.0 199.0 0.0 294.0 
Contract Work 0.0 2,688.0 0.0 2,688.0 
Other Direct Costs 0.0 4.0 0.0 4.0 
Interest and Escalation 7.7 322.8 0.0 330.5 
Contingency 14.1 385.5 0.0 399.6 

Total 162.3 4,563.3 0.0 4,725.6 

 

4.2 Schedule 1 

The anticipated project schedule is shown in Table 3. 2 

Table 3: Project Schedule 

Activity Start Date End Date 

Planning:   

Prepare planning documentation July 2022 July 2022 

Design:   

Prepare technical conditions August 2022  September 2022 

Procurement:   

Tender and award contract to supply floor plates 

and materials, clean, inspect and refurbish the tank  

October 2022 November 2022 

Procure floor plates November 2022 May 2023 

Construction:   

Tank cleaning and API inspection April 2023 May 2023 

Tank refurbishment June 2023 November 2023 

Commissioning:   

Commission the tank November 2023 November 2023 

Closeout:   

Prepare closeout documentation December 2023 December 2023 

 

 Conclusion 3 

The Holyrood TGS requires a three-tank operation to avoid the impact of fuel shipment and docking 4 

delays on the full generation availability at the Holyrood TGS, as Hydro has currently committed until 5 

March 31, 2024. Considering the Holyrood TGS has three operational No. 6 fuel oil storage tanks (as 6 

Tank 1 was retired in 2021), the refurbishment of Tank 2 is required by the 2023–2024 operating season 7 

to keep three tanks in operation. Hydro is requesting approval of this supplemental to commence work 8 
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in 2022 for the procurement of critical components to ensure the required refurbishment work is 1 

completed before the expiration of the tank’s certificate of authorization. 2 
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Executive Summary 1 

Newfoundland and Labrador Hydro (“Hydro”) is proposing to replace the tank farm underground 2 

firewater distribution system originally installed during the construction of the Holyrood Thermal 3 

Generating Station (“Holyrood TGS”) in 1969 and 1979. The tank farm underground firewater 4 

distribution system is required to provide fire protection for the No. 6 fuel oil storage tanks and 5 

associated fuel piping at the Holyrood TGS. In recent years, the existing underground firewater 6 

distribution system has experienced a series of failures requiring repair; however, further restoration is 7 

required to ensure an acceptable operating condition. In 2022, Hatch Ltd. (“Hatch”) completed the 8 

“HTGS Condition Assessment and Life Extension Study” (“HTGS Study”).1 In the HTGS Study, Hatch 9 

recommended replacing the tank farm firewater loop. Based on this recommendation, the replacement 10 

is required to ensure full available generation until March 31, 2024.2  11 

As part of Hydro’s 2022 Capital Budget Application,3 Hydro proposed the replacement of sections of the 12 

underground firewater distribution system, excluding those covering the tank farm area. The Board of 13 

Commissioners of Public Utilities (“Board”) approved this project in Order No. P.U. 37(2021).4 In its 14 

application, Hydro stated that should it extend the operation of the Holyrood TGS as a generating facility 15 

beyond March 31, 2023, it would assess the need for replacement of the tank farm firewater 16 

distribution system. Hydro noted that if it were determined to be required, it would file a supplemental 17 

capital budget application to include the portion of the firewater distribution system covering the tank 18 

farm area.5 Given that Hydro has extended generation at the Holyrood TGS to March 31, 2024, as well as 19 

Hatch’s recommendation for replacement of the tank farm firewater distribution system, Hydro is now 20 

proposing to replace this additional portion of the firewater distribution system. 21 

Inclusion in Hydro’s 2023 Capital Budget Application would not allow sufficient time to replace the 22 

firewater distribution system before the 2023–2024 operating season. Hydro believes that deferral of 23 

                                                           
1 “HTGS Condition Assessment and Life Extension Study,” Hatch Ltd., March 30, 2022, filed as Attachments 1, 2, and 3 to the 
“Reliability and Resource Adequacy Study Review – Assessment to Determine the Potential Long-Term Viability of the Holyrood 
Thermal Generating Station,” Newfoundland and Labrador Hydro, March 31, 2022. 
2 “Reliability and Resource Adequacy Study Review – Additional Considerations of the Labrador-Island Link Reliability 
Assessment and Outcomes of the Failure Investigation Findings – Additional Information,” Newfoundland and Labrador Hydro, 
February 4, 2022, p. 7. 
3 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 
August 2, 2021). 
4 Public Utilities Act, RSNL 1990, c P-47, Board Order No. P.U. 37(2021), Board of Commissioners of Public Utilities, 
December 20, 2021. 
5 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 
August 2, 2021), vol. II, sch. 8, tab 6, p. 5, f.n. 1. 
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this project is not prudent based on the requirement for a reliable fire suppression system and the 1 

current condition of the tank farm underground firewater distribution system. Therefore, Hydro 2 

recommends proceeding with the recommendation outlined in the HTGS Study to replace the tank farm 3 

underground firewater distribution system. 4 

The project estimate is $1,414,000 with completion scheduled in 2023.  5 
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 Introduction 1 

This project proposes the replacement of the Holyrood TGS tank farm underground firewater 2 

distribution system. The tank farm is required until the end of generation at the Holyrood TGS. Hydro 3 

has committed to having the Holyrood TGS fully available for generation until March 31, 2024. 4 

The buildings, tank farm, and terminal station at the Holyrood TGS are protected from fire using an 5 

underground firewater distribution system. The part of this system that is surrounding the tank farm is 6 

referred to as the tank farm firewater loop. 7 

In Board Order No. P.U. 37(2021), the Board approved a project to replace the underground firewater 8 

distribution system surrounding the buildings at the Holyrood TGS, as proposed with Hydro’s 2022 9 

Capital Budget Application. These buildings, such as the powerhouse and warehouse, are required for 10 

the functionality of the Holyrood TGS in any state. Hydro did not propose the replacement of the tank 11 

farm firewater loop at the time of filing the 2022 Capital Budget Application as the end of generation at 12 

the Holyrood TGS was anticipated to be March 31, 2023. In its 2022 Capital Budget Application, Hydro 13 

indicated that should its commitment to have the Holyrood TGS fully available for generation extend 14 

beyond March 31, 2023, it would evaluate whether replacement of the tank farm underground 15 

firewater piping system would be required. 16 

The HTGS Study assessed the major systems at the Holyrood TGS. A recommendation of this study was 17 

to replace the tank farm firewater loop. 18 

 Background 19 

2.1 Existing System  20 

The No. 6 fuel oil tank farm at the Holyrood TGS has large vertical fuel storage tanks that are identical in 21 

size with a diameter of 180 feet and height of 48 feet. Each tank stores approximately 217,000 barrels of 22 

No. 6 fuel oil used for steam generation on all three thermal generating units. Figure 1 shows the No. 6 23 

fuel oil tank farm at the Holyrood TGS. 24 
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Figure 1: No. 6 Fuel Oil Tank Farm at the Holyrood TGS 

The firewater loop surrounding the No. 6 fuel oil tank farm is composed of asbestos cement piping with 1 

a diameter of 10 inches and associated isolation valves and hydrants that are made of cast iron. This 2 

firewater loop was originally installed during the construction of generating Units 1 and 2 in 1969 and 3 

the construction of generating Unit 3 in 1979. The asbestos cement piping has an expected lifespan of 4 

50–70 years, depending on factors such as the type of soil surrounding the pipes, water composition, 5 

and operating conditions (e.g., water pressure and temperature). The asbestos cement pipe material 6 

undergoes gradual degradation in the form of corrosion and erosion resulting in pipe thinning, making 7 

failures more likely to occur. 8 

2.2 Operating Experience 9 

The tank farm firewater loop provides fire protection to the tank farm. Currently, the tank farm 10 

firewater loop is in a deteriorated condition. Failures to the underground firewater distribution system 11 

at the Holyrood TGS have been occurring regularly since 2018. Two hydrants and four isolation valves on 12 

the tank farm firewater loop failed in 2019 and 2020 and required replacement. Figure 2 shows 13 

firewater system leakage that resulted from a break in the tank farm firewater loop in 2019. The leakage 14 

caused flooding to the surrounding area near the terminal station and the replacement of a valve and 15 

section of pipe was required. The HTGS Study highlighted the deteriorated condition of the underground 16 

firewater distribution system at the Holyrood TGS, including the tank farm firewater loop. 17 
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Figure 2: Flooding Near the Terminal Station due to a 
Break on the Tank Farm Firewater Loop 

 Analysis 1 

3.1 Identification of Alternatives 2 

Hydro evaluated the following alternatives: 3 

 Deferral; and 4 

 Replacement of the tank farm firewater loop. 5 

3.2 Evaluation of Alternatives 6 

3.2.1 Deferral 7 

This alternative requires the continued replacement of components and sections of underground piping 8 

upon failure. The process of replacing failed components or sections of piping has not proven effective 9 
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as a means to restore the system to a reliable condition. The deferral of this project could result in 1 

frequent and extensive failures that require extended periods to repair, leaving the tank farm without 2 

firewater protection. Considering the deteriorated condition of the original tank farm firewater loop, its 3 

criticality in providing reliable fire protection for the No. 6 fuel oil storage tanks and associated fuel 4 

piping, and given the extension of the operation of the Holyrood TGS as a generating facility until 5 

March 31, 2024; Hydro believes that the deferral of this project is not appropriate and would result in an 6 

unacceptable risk associated with impairment of the firewater distribution system for the tank farm 7 

area. 8 

3.2.2 Replacement of the Tank Farm Firewater Loop 9 

This alternative involves the replacement of the original underground firewater distribution system 10 

surrounding the tank farm to reduce the risk of firewater system impairment, therefore mitigating the 11 

associated reliability and safety risk associated with a fire in the tank farm area.  12 

3.3 Proposed Alternative 13 

Hydro is proposing the replacement of the original underground firewater distribution system 14 

surrounding the tank farm due to its current deteriorated condition and in providing reliable fire 15 

protection for the tank farm.  16 

 Project Description 17 

The project scope of work includes the design, supply, and installation of a new underground firewater 18 

distribution system to replace the deteriorated tank farm firewater loop at the Holyrood TGS. The new 19 

underground firewater piping will have a length of approximately 810 metres and will include all 20 

associated isolation valves and hydrants. The new piping will be installed adjacent to the old piping, 21 

which will be in service during project execution and decommissioned after project completion. 22 

The estimate for this project is shown in Table 1. The estimate assumes the execution of this project 23 

would be combined with the execution of the approved 2022 project to replace the underground 24 

firewater distribution system that protects the buildings and terminal station at the Holyrood TGS. 25 
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Table 1: Project Estimate ($000) 

Project Cost 2022 2023 Beyond Total 

Material Supply 0.0 2.0 0.0 2.0 
Labour 12.6 85.6 0.0 98.2 
Consultant 60.0 60.0 0.0 120.0 
Contract Work 0.0 975.0 0.0 975.0 
Other Direct Costs 0.0 0.0 0.0 0.0 
Interest and Escalation 3.6 95.6 0.0 99.2 
Contingency 7.3 112.3 0.0 119.6 
Total 83.5 1,330.5 0.0 1,414.0 

 

The anticipated project schedule is shown in Table 2. 1 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning:   

Prepare planning documentation July 2022 July 2022 

Design:   

Prepare design and technical specifications November 2022 December 2022 

Procurement:   

Prepare request for proposals (“RFP”) for design 

and technical specifications 

July 2022 August 2022 

Issue RFP and award contract for design and 

technical specifications 

September 2022 October 2022 

Prepare tender documents for supply and 

installation 

December 2022 January 2023 

Tender and award contract for supply and 

installation 

February 2023 March 2023 

Construction:   

Replace the underground firewater distribution 

system 
April 2023 October 2023 

Closeout:   

Prepare closeout documentation November 2023 December 2023 

 

 Conclusion 2 

This project will replace the original underground tank farm firewater distribution system that was 3 

installed during the construction of the Holyrood TGS in 1969 and 1979. The system has recently 4 

experienced several failures indicating that it has reached the end of its useful life and replacement is 5 

required due to the need to provide reliable fire protection for the tank farm at the Holyrood TGS.  6 
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The project will ensure that the tank farm firewater distribution system is reliable and will continue to 1 

provide fire protection to the tank farm at the Holyrood TGS as is required for its safe and reliable 2 

operation until the currently planned end of generation on March 31, 2024. 3 
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Executive Summary 1 

To support the continued reliable operation of the Holyrood Thermal Generating Station (“Holyrood 2 

TGS”), Newfoundland and Labrador Hydro (“Hydro”) is proposing to upgrade the obsolete Turbine 3 

Control System (“TCS”) on Unit 2. The project is required due to the extension of the Holyrood TGS to 4 

March 2024 and the associated increased risk of an in-service failure coupled with a lack of reliable 5 

spares and original equipment manufacturer (“OEM”) support. 6 

The General Electric (“GE”) Mark V Control System for both Units 1 and 2 was installed in 2003. In 2014, 7 

GE ceased production support for the Mark V Control System components. In 2013, Hydro entered into 8 

an agreement with GE that ensured the availability of spare parts and technical service resources. Since 9 

the Holyrood TGS was scheduled to transition to post-steam operation in 2017, and with short-term 10 

(typically single-year) extensions in steam operation announced, in lieu of replacing or migrating the 11 

system, Hydro worked with the supplier to manage the risk. Hydro has continued to renew this 12 

agreement but, due to the obsolescence of the system, the availability of both parts and OEM technical 13 

resources is considered a significant risk. The current agreement with GE ends on March 31, 2023, at 14 

which time the supplier has indicated that a new agreement may not include guaranteed personnel and 15 

spare availability. 16 

To ensure reliable operation of the Holyrood TGS, Hydro recommends proceeding with the upgrade of 17 

one unit to reduce overall system risk. This project was not considered for inclusion in the 2022 Capital 18 

Budget Application1 as the requirement to maintain full load availability of three units in service was not 19 

known prior to the submission of this application.2 Inclusion in Hydro’s 2023 Capital Budget Application 20 

would not provide sufficient time to procure the required components prior to the 2023 unit outage. 21 

Project deferral is not recommended as it jeopardizes the safe and reliable operation of this unit. 22 

The project estimate is $726,000 and will be executed over two years.3 The project is expected to be 23 

completed prior to the 2023 winter operating season. 24 

  

                                                           
1 “2022 Capital Budget Application,” Newfoundland and Labrador Hydro, rev. September 17, 2021 (originally filed 
August 2, 2021). 
2 In the “Reliability and Resource Adequacy Study Review – Additional Considerations of the Labrador-Island Link Reliability 
Assessment and Outcomes of the Failure Investigation Findings – Additional Information,” Newfoundland and Labrador Hydro, 
February 4, 2022, p. 7, Hydro advised the Board of Commissioners of Public Utilities of its decision to extend operation of the 
Holyrood TGS as a generating facility to March 31, 2024. 
3 $235,900 in 2022; $490,100 in 2023. 
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 Introduction 1 

The Holyrood TGS TCS for Unit 2 consists of hardware and software components that control and 2 

monitor the Unit 2 turbine. Control is performed either automatically via processors and/or interactively 3 

via operators utilizing computer stations known as human machine interfaces (“HMI”). 4 

The TCS hardware consists of processors, input/output (“I/O”) modules, an HMI, and a network switch. 5 

Software installed on the TCS hardware provides control, setpoint adjustments, alarms, trip actions, and 6 

historical information collection of connected equipment. According to the vendor product lifecycle, 7 

hardware components, as well as the computer station, at the Holyrood TGS entered the obsolete phase 8 

in 2014. The 2013 GE Mark V Control System Product Life-cycle Announcement is provided as 9 

Attachment 1. 10 

The lead time for OEM materials is approximately 28 weeks; therefore, the inclusion of this project as 11 

part of the 2023 Capital Budget Application would not provide sufficient time to procure and install 12 

during the 2023 unit outage. 13 

 Background 14 

2.1 Existing System 15 

At the Holyrood TGS, the existing Unit 2 TCS is a microprocessor-based GE Mark V Control System, 16 

installed in 2003. An identical TCS is in place for Unit 1 and was installed at the same time as the Unit 2 17 

TCS. The Mark V Control System is responsible for adjusting the steam intake of the turbine to ensure 18 

that it maintains the desired rotational speed. Control of rotational speed is critical for the stability of 19 

the power systems. The TCS must quickly react to changing conditions, slow down when load drops, 20 

speed up when load increases, and protect itself from over speed in case of sudden load loss. 21 

In its “HTGS Condition Assessment and Life Extension Study,” Hatch Ltd. noted that the “Mark V 22 

governor systems remain a medium risk area at this point in time, due to the sparing, system 23 

obsolescence, and management strategies undertaken by the plant. Ideally, once Smart Parts and 24 

Support Agreement expires, an upgrade to Mark VIe Control System would be desirable.”4 25 

                                                           
4“HTGS Condition Assessment and Life Extension Study – Project Report Volume I,” Hatch Ltd., March 30, 2022, sec. 5.6.3, p. 56 
filed as Attachments 2, to the “Reliability and Resource Adequacy Study Review – Assessment to Determine the Potential Long-
Term Viability of the Holyrood Thermal Generating Station,” Newfoundland and Labrador Hydro, March 31, 2022. 
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2.2 Operating Experience 1 

The Unit 2 TCS has been in operation 24/7 since installation in 2003. During its lifetime, yearly OEM 2 

maintenance assessments have been performed resulting in no long-term unit outages to date. In 2016, 3 

a failure of a TCS governor control card resulted in a forced outage. The duration of this forced outage 4 

was minimized by the availability of spares. 5 

The spare Mark V processors contain electrolytic capacitors that tend to leak over time and if not in 6 

operation can lead to module failure. The manufacturer recommends replacement within 15 years. The 7 

spare Mark V processors that the Holyrood TGS maintains in its spares inventory have reached the end 8 

of their useful life and can no longer be considered reliable spares. 9 

2.3 Maintenance History 10 

In the past ten years, there have been nine issues with Unit 2 TCS hardware that involved replacing 11 

modules to get the system back in good working order. 12 

Since 2013, there has been an agreement in place with the OEM to provide support on Unit 1 and Unit 2 13 

TCS. This existing agreement expires in March 2023. 14 

In 2015, the majority of the TCS processor modules were swapped out on Unit 2 as part of the 15 

recommendations from the OEM. 16 

 Justification 17 

In 2014, the OEM ceased production support for the Mark V Control System components (Attachment 18 

1), and no longer trains its staff in the operational support of the Mark V. Originally, with the planned 19 

termination of Units 1 and 2 steam operation in 2017, and with short-term (typically single-year) 20 

extensions in steam operation announced since then, Hydro has worked with the supplier to manage 21 

the risk of life extension. In 2013, Hydro entered into an agreement with the supplier that ensured the 22 

availability of spare parts and technical service resources. Hydro has continued to renew this agreement, 23 

but the availability of both parts and technical resources has become a significant risk. The current 24 

agreement ends on March 31, 2023, at which time the supplier has indicated that the new agreement 25 

may not include guaranteed personnel and/or spare parts. 26 
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The risk associated with the unknown level of future Mark V support increases the probability of an 1 

extended outage if components fail during operation. For example, since the latest offering of 2 

processors and I/O modules are not hot swappable with the existing processors and I/O modules, an 3 

extended shutdown would be required to upgrade the Mark V to the Mark VIe. The latest quote from 4 

the OEM indicates that the hardware supply will be approximately 28 weeks after receipt of the 5 

purchase order. To mitigate the risk of available spares, Hydro plans to keep the spares removed from 6 

Unit 2 should there be a requirement to use them on Unit 1, as it is known that these are in working 7 

order. 8 

A planned approach to upgrade is preferred to reduce the risk of extended outages. 9 

 Analysis 10 

4.1 Identification of Alternatives 11 

Hydro evaluated the following alternatives: 12 

 Deferral;  13 

 Upgrade of a single unit; and 14 

 Upgrade Unit 1 and Unit 2. 15 

4.2 Evaluation of Alternatives 16 

4.2.1 Deferral 17 

Under this alternative, the Mark V would remain in service for both Units 1 and 2. As components fail, 18 

repairs will be completed if possible but it has become increasingly likely that an upgrade to Mark VIe 19 

would be required due to hardware obsolescence. A requirement to upgrade the hardware outside of a 20 

scheduled outage would cause a minimum 28-week unplanned outage due to procurement, and the 21 

configuration modifications required within the hardware cabinet as well as within the software 22 

upgrade. If a replacement were installed, testing would be required before the equipment could be 23 

released for service to ensure the same functionality as before. Deferral of TCS upgrades increases the 24 

risk of failure while in service, which could result in unit outages during Hydro’s 2023 winter operating 25 

season. As such, this alternative is not viable as it presents an unacceptable risk to Hydro’s ability to 26 

safely and reliably operate the Holyrood TGS as a generating facility until March 31, 2024. 27 
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4.2.2 Upgrade Single Unit TCS 1 

Under this alternative, a Unit 2 upgrade from the Mark V to Mark VIe TCS will bring OEM support for 2 

Unit 2 TCS in good standing. This alternative will also involve the purchase of Mark VIe spares. The 3 

removed hardware from Unit 2 will be placed in the spares inventory for Unit 1. This will be a planned 4 

upgrade with software acceptance testing by the OEM in a test environment prior to shipping the 5 

equipment to site. This approach will provide a high level of confidence that the new system will 6 

function as intended during the site installation and commissioning. 7 

4.2.3 Upgrade Unit 1 and Unit 2 8 

Under this alternative, the TCS for Units 1 and 2 will both be upgraded from the Mark V to Mark VIe to 9 

bring OEM support for both units TCS in good standing. This alternative provides the greatest assurance 10 

of reliability. The upgrades will be planned with software acceptance testing by the OEM in a test 11 

environment prior to shipping the equipment to site. This approach will provide a high level of 12 

confidence that both systems will function as intended during the site installation and commissioning. If 13 

operation of the Holyrood TGS as a generating facility is extended beyond 2024, upgrade of both 14 

systems should be completed. 15 

4.3 Recommended Alternative 16 

Hydro recommends upgrading the Unit 2 TCS and keeping the removed processors and modules as 17 

spares for Unit 1. This approach will bring the Unit 2 TCS in good standing in order to obtain future OEM 18 

support. This approach balances cost and reliability by reducing the risk of obtaining reliable hardware 19 

for the obsolete unit in case of hardware issues. While this approach will not fully mitigate the risk 20 

associated with obtaining OEM support for Unit 1 after the existing maintenance agreement expires in 21 

March 2023, it will significantly reduce the short-term risk by ensuring reliable spares for Unit 1. 22 

However, if Holyrood TGS generation were required beyond 2024, Hydro would consider replacement of 23 

the Unit 1 TCS to ensure continued OEM support for both units. 24 

This approach allows Hydro to complete the Unit 2 TCS upgrade in a planned manner while continuing 25 

to reliably operate the Holyrood TGS. 26 

 Project Description 27 

This project includes the replacement of obsolete TCS hardware such as processors, I/O modules, 28 

computer station, and a network switch on Unit 2. 29 
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The OEM will complete the software configurations for the new equipment. 1 

As part of the upgrade, the OEM will complete Software Acceptance Testing (“SAT”) at their facility to 2 

ensure the upgraded software functions as expected. After the SAT, the equipment will be shipped to 3 

the Holyrood TGS and installed and commissioned by the OEM during the next unit maintenance 4 

outage. 5 

The obsolete hardware will be retained by the Holyrood TGS as spares for the Unit 1 TCS. 6 

The estimate for this project is shown in Table 1.  7 

Table 1: Project Estimate ($000) 

Project Cost 2022 2023 Beyond Total 

Material Supply 0.0 0.0 0.0 0.0 

Labour 22.9 59.9 0.0 82.8 

Consultant 0.0 0.0 0.0 0.0 

Contract Work 180.7 335.6 0.0 516.3 

Other Direct Costs 0.0 6.6 0.0 6.6 

Interest and Escalation 13.0 51.1 0.0 64.1 

Contingency 19.3 36.9 0.0 56.2 

Total 235.9 490.1 0.0 726.0 

 

The anticipated project schedule is shown in Table 2.  8 

Table 2: Project Schedule 

Activity Start Date End Date 

Planning:   

Preparing detailed schedule September 2022 December 2022 

Procurement:   

Award contract September 2022 October 2022 

Software Acceptance Testing:   

Verification of software at OEM facility April 2023 April 2023 

Construction:   

Installation by OEM July 2023 July 2023 

Commissioning:   

Commissioning by OEM July 2023 July 2023 

Closeout:   

Project closeout August 2023 October 2023 

 



Schedule 4: Upgrade Turbine Controls – Unit 2 
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 Conclusion 1 

To support the continued reliable operation of the Holyrood TGS, Hydro recommends upgrading the 2 

Unit 2 TCS to the latest OEM offering. This project will minimize the risk of an extended unplanned 3 

outage at the Holyrood TGS due to TCS hardware issues. 4 

Given Hydro’s current commitment to maintaining the full generation availability of the Holyrood TGS 5 

until March 31, 2024, Hydro is requesting the approval of this supplemental capital expenditure to 6 

enable procurement of long-lead items beginning in 2022.7 



 

 
 

Attachment 1 

OEM Product Life-Cycle Announcement 



May 2013 

The Product Life Cycle Support Policy is intended to help you plan the maintenance and evolution of your Mark V control system. 
The policy protects your investment with extensive replacement parts availability, typically extending up to 10 years following 
the end of production date, including planned upgrade paths to current control technologies.   

This notice is to inform you that GE will cease production support of Mark V control system components effective March 31, 
2014. After this date, we can no longer assure that new replacement parts can be produced. The Mark V control was introduced 
in 1992 with new unit production ending in March 2004. GE will maintain on-going services to installed Mark V control systems 
including: 

 Online access to site-specific manuals and drawings

 Standard and custom training classes

 Site service of equipment including 24/7 remote monitoring and support capability

 Contractual service agreements

Last Time Buy 

With the Post Production support period coming to an end, new renewal part orders for Mark V control will be accepted until 

December 31, 2013. Delivery will be scheduled prior to March 31, 2014, subject to the availability of finished goods and parts. 

Last buy orders cannot be canceled and shipped products are non-returnable.  

Legacy Period Service Components Availability  

Several electronic components have become increasing difficult to procure, making continued production of some circuit 

boards and other components unfeasible. When new parts are no longer available, GE will continue to provide after-market 

support for these parts through the following services (resource availability permitting): repair and return, exchange, and re-

manufactured. Continued repair services for these components will depend upon parts and components availability, design 

tools, and test equipment.  

Mark V Migration to Mark VIe and Mark VIe Retrofit Options 
In addition to ongoing support, two migration offerings are available. An existing Mark V can be migrated to a Mark VIe by 
replacing Mark V boards with new Mark VIe components. These are designed to fit within the existing Mark V footprint, 
preserving existing field wiring and terminations. Alternatively, a Mark V can be replaced in full with a new Mark VIe control. A 
Mark VIe control offers many advantages over the legacy Mark V control. These include a distributed control architecture, 
reduced footprint, enhanced computing, and simpler product structure. Mark VIe control is the platform of choice for GE’s 
expanded solution portfolio, including ICS plant controls and wind turbine-generator controls. Mark VIe control fully supports 
advanced applications such as the OpFlex* Turn down and Peak Fire packages, which improve gas-turbine performance and 
operation by leveraging control innovations, such as model-based controls.   
Mark VIe features include:  

 Common Human Machine Interface (HMI) and seamless integration with excitation and other Mark VIe-based controls

 Simplified configuration control through ControlST* software suite

 Improved diagnostics with advanced trending and data visualization

 Improved sub-component interchangeability to minimize the impact of future component obsolescence

GE is committed to the life cycle support of your Mark V control system.  Should you have any questions, contact your local GE 

Sales representative or GE Parts and Services representative. 

Thomas Finucane ― Controls Product Line Manager 

GE Energy Management 

© 2013, General Electric Company, All rights reserved. 
* Trademark of General Electric Company. 

GE Energy Management 
GEZ-S2020 

Mark* V Control System: Exiting Post-Production Phase 

 Last Time Buy Notice  

Product Life-cycle Announcement 

To help you with this transition, GE will provide: 

 Last time buy through December 31, 2013

 Repair and return service (availability varies)

 Simplified retrofit package



 

 

 

Affidavit 



IN THE MATTER OF the Electrical Power 
Control Act, 1994, SNL 1994, Chapter E-5.1 
{"fPCA") and the Public Utilities Act, RSNL 
1990, Chapter P-47 ("Act"), and regulations 
thereunder; and 

IN THE MATTER OF an application by 
Newfoundland and Labrador Hydro {"Hydro") 
for an Order approving various supplemental 
capital projects at the Holyrood Thermal 
Generating Station ("Holyrood TGS") 
pursuant to Section 41(3) of the Act. 

AFFIDAVIT 

I, Robert Collett, of St. John's in the Province of Newfoundland and Labrador, make oath and say as 

follows: 

1. I am Vice President, Engineering and NL System Operator for Newfoundland and Labrador 

Hydro, the applicant named in the attached application. 

2. I have read and understand the foregoing application. 

3. To the best of my knowledge, information, and belief, all of the matters, facts, and things set out 

in this application are true. 

SWORN at St. John's in the 
Province of Newfoundland and 
Labrador this 6th day of 
June 2022, before me: 

Barrister - Newfoundland and Labrador Robert Collett, P. Eng. 
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