
 

February 13, 2026 

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

Attention:   Colleen Jones 
Assistant Board Secretary 

Re:  Application to Supply and Install Runner – Unit 2 – Cat Arm Hydroelectric Generating Station 

Please find enclosed Newfoundland and Labrador Hydro’s (“Hydro”) application for the capital expenditures 
related to the purchase and replacement of a Pelton runner at Unit 2 of the Cat Arm Hydroelectric 
Generating Station (“Cat Arm”). The runner is at the end of its service life, and failure of the runner would 
have implications for the operation of the Cat Arm and its reliability.  

In Board of Commissioners of Public Utilities (“Board”) Order No. P.U. 16(2025) regarding Hydro’s previous 
application for the replacement of the Cat Arm Unit 2 runner, issued on April 14, 2025, the Board accepted 
the findings of Hydro and its consultants in relation to the need to replace the Pelton runners. However, the 
Board denied Hydro’s application, stating that Hydro had not demonstrated a full evaluation of the 
alternative of refurbishment of the Unit 1 runner as a replacement for the Unit 2 runner. The Board believed 
approval of the purchase of a new replacement runner for Unit 2 required an assessment of whether 
refurbishing the Unit 1 runner could be completed and installed in a similar time frame, and whether the 
potential refurbishment of the Unit 1 runner could be completed at a lower cost. Hydro has had an external 
consultant complete an analysis of the potential use of a refurbished Unit 1 runner and has determined that 
the purchase and installation of a new runner would be the least cost approach. 

The details of the analysis, description of the project, and the associated costs are described in Schedule 1 to 
the enclosed application. The total cost of the project is $4,836,900, with completion in 2028. 

The proposed capital expenditure is necessary to ensure that Hydro can continue to provide service which is 
safe and adequate, and just and reasonable, as required by Section 37 of the Public Utilities Act. Submission 
of this proposal within Hydro’s 2027 Capital Budget Application would delay approval until the end of 2026 or 
early 2027. In consideration of the recommendations regarding the timeline for replacement made by third-
party consultants, and in contemplation of current procurement lead times, Hydro determined that a 
supplementary application was necessary. 

Should you have any questions, please contact the undersigned. 

Yours truly, 

NEWFOUNDLAND AND LABRADOR HYDRO 

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



Colleen Jones 
Board of Commissioners of Public Utilities 
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Encl. 

ecc:  

Board of Commissioners of Public Utilities 
Jacqui H. Glynn 
Ryan Oake 
Board General 

Labrador Interconnected Group 
Senwung F. Luk, Olthuis Kleer Townshend LLP 
Nicholas E. Kennedy, Olthuis Kleer Townshend LLP 

Newfoundland Power Inc. 
Dominic J. Foley 
Douglas W. Wright 
Regulatory Email 

Island Industrial Customer Group 
Paul L. Coxworthy, Stewart McKelvey 
Denis J. Fleming, Cox & Palmer 
Glen G. Seaborn, Poole Althouse 

Consumer Advocate 
Adrienne H.Y. Ding, O’Dea Earle 
Justin W. King, O’Dea Earle 

 

 



 

 

 

 

 

 

 

 

Supply and Install Runner – Unit 2 
Cat Arm Hydroelectric Generating Station 

February 13, 2026 

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 approval of capital expenditures for the 
purchase and installation of a runner at the 
Cat Arm Hydroelectric Generating Station 
(“Cat Arm”) pursuant to Section 41(3) of the 
Act. 
 
To: The Board of Commissioners of Public Utilities (“Board”) 

THE APPLICATION OF HYDRO STATES THAT: 

A. Background 

1. Hydro, a corporation continued and existing under the Hydro Corporation Act, 2024, 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, utilizing a number 

of facilities, including Cat Arm, located on the Northern Peninsula. Cat Arm was first placed into 

service in 1985 and has two hydroelectric units producing 67.5 megawatts (“MW”) of power 

each, for a total plant capacity of 135 MW. The plant has a total output of 680 gigawatt-hours 

annually. 

3. The two hydroelectric units have identical Pelton turbine designs and installations, whereby 

high-pressure water is directed through a nozzle assembly, which discharges a water jet stream 

towards a Pelton runner consisting of 21 buckets. 

4. During an annual unit outage in late 2023, Hydro executed field inspections and reviews of 

turbine components in Cat Arm in consultation with the turbine’s original equipment 

manufacturer (“OEM”). These inspections concluded that the runners on Cat Arm Unit 1 

(“Unit 1”) and Cat Arm Unit 2 (“Unit 2”) are at the end of their life cycle and, due to their age 

and the increase in the pitting of the metallic surfaces of the turbine parts (cavitation), should 

be replaced. As the OEM was not on-site for those inspections, Hydro engaged a third-party 
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expert to conduct on-site inspections during the annual unit outage in 2024. The consultant’s 

inspections confirmed that the runners are at the end of their service lives and require 

replacement. 

5. On February 19, 2025, Hydro filed a supplemental capital application with the Board requesting 

approval of the procurement and installation of a new replacement runner for Unit 2. Hydro 

intended to replace the Unit 1 runner with the spare Pelton runner in inventory through Hydro’s 

Hydraulic In-Service Failure Program. 

6. On April 14, 2025, the Board issued Order No. P.U. 16(2025), in which they accepted the findings 

of Hydro and its consultants in relation to the need to replace the Pelton runners. However, the 

Board denied Hydro’s application for the purchase of a new replacement runner for Unit 2. The 

Board stated that Hydro had not demonstrated that it had fully evaluated the alternative of 

refurbishment of the Unit 1 runner and noted that Hydro did not provide a timeline for the 

assessment and potential refurbishment of the Unit 1 runner to determine if this option could 

be completed earlier than or in the same time frame as a new runner and at a lower cost. 

7. The Board stated its belief that approval of the purchase of a new replacement runner for Unit 2 

was premature without an assessment of the refurbishment and use of the Unit 1 runner. 

8. In August 2025, Hydro replaced the Unit 1 runner with the spare in inventory. At that time, 

Hydro retained Litostroj Hydro Inc. (“Litostroj Hydro”), the consultant supporting the Unit 1 

runner replacement, to perform a detailed assessment of the Unit 1 runner to consider its 

viability as a refurbished replacement for the Unit 2 runner. 

9. Litostroj Hydro’s review and analysis, detailed in their report provided as Attachment 1 to 

Schedule 1 to this application, concluded that although it is possible to refurbish the Unit 1 

runner, the extent of this refurbishment would require significant excavation and repair work, 

leaving residual risk of failure in the runner. Additionally, the completion of this extensive 

refurbishment presents the risk of additional findings which could require further repairs and 

increase the cost of the refurbishment.  
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10. Litostroj Hydro noted that refurbishment of the Unit 1 runner would not return the runner to 

‘like new’ condition, and future replacement would still be required at an earlier time frame 

than a new runner. 

11. Litostroj Hydro’s recommendation, confirmed by Hydro’s cost benefit analysis detailed in 

Schedule 1 hereto, indicates that the procurement and installation of a new, hydraulically 

revised, runner is the option that would result in power being delivered to customers at the 

lowest possible cost, in an environmentally responsible manner, consistent with reliable service 

by minimizing the operational risk to Unit 2 and supporting reliable operation for the 

foreseeable future. 

12. Hydro determined that, due to procurement lead times, a supplemental application for the 

replacement of the Unit 2 runner would be necessary to enable the replacement to be 

completed by October 2028. 

B. Application 

13. To ensure the safe and reliable operation of Hydro’s generating system, Hydro recommends the 

purchase and installation of a new Pelton runner on Unit 2. 

14. Project execution is expected to take approximately two and a half years. The project 

description and schedule are detailed in Sections 2.0 and 5.2 of Schedule 1.  

15. The estimated capital cost of the project is $4,836,900 with approximately $582,200 in 2026, 

$1,634,600 in 2027, and $2,620,000 in 2028.1  

16. Hydro submits that the proposed capital expenditure is necessary to ensure that Hydro can 

continue to provide service which is safe and adequate and just and reasonable as required by 

Section 37 of the Act. 

C. Hydro’s Request 

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

the capital expenditures necessary for the purchase and installation of a new Pelton runner at 

Cat Arm Unit 2 as more particularly described in this application and the attached Schedule 1. 

 
1 Numbers may not add due to rounding. 
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D. Communications 

18. 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 13th day of February 2026. 

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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Supply and Install Runner – Unit 2  1 

Location:  Cat Arm Hydroelectric Generating Station 2 

Investment Classification:  Renewal 3 

Asset Category:  Hydraulic Plant 4 

Cost: $4,836,900 5 

Executive Summary 6 

The Cat Arm Hydroelectric Generating Station (“Cat Arm”) is located on the Northern Peninsula of the 7 

island portion of the province and was first synchronized in 1985. The generating station houses two 8 

identical Pelton turbine hydroelectric generating units, both rated for a capacity of 67.5 megawatts 9 

(“MW”), with a total plant output of 680 gigawatt-hours annually. 10 

During an annual unit outage in late 2023, Newfoundland and Labrador Hydro (“Hydro”) executed field 11 

inspections and reviews of turbine components in Cat Arm in consultation with the turbine original 12 

equipment manufacturer (“OEM”). These inspections concluded that the runners on Cat Arm Unit 1 13 

(“Unit 1”) and Cat Arm Unit 2 (“Unit 2”) were at the end of their life cycle and needed to be replaced, 14 

due to increased operational risk caused by excessive cavitation.1 While there were no clear indications 15 

that the risk of failure was imminent, the risk associated with failure was elevated.2 As the OEM was not 16 

on-site during the original inspections in 2023 and given the magnitude of the expenditure, Hydro 17 

engaged GE Vernova, Inc. (“GE Vernova”) to conduct additional assessments on-site during the annual 18 

unit outage the following year, in 2024.3 These inspections confirmed that the runners associated with 19 

both units were at the end of their service lives and require replacement. Based on these findings, the 20 

consultant recommended replacement of the Unit 1 runner within 12 months and replacement of the 21 

Unit 2 runner by the end of 2026, as the condition of the runner in Unit 2 was generally better than that 22 

of Unit 1. As Hydro’s inventory contained only one spare runner, Hydro decided to proceed with the 23 

 
1 Cavitation is a phenomenon involving pitting of the metallic surfaces of turbine parts due to the formation and collapse of 
vapour bubbles. 
2 To mitigate the risk of failure, Hydro continuously monitored key indicators on the unit, such as vibration and temperature, for 
any changes. 
3 The OEM did not submit a bid on the tender issued by Hydro for the on-site inspection, and Hydro selected GE Vernova as the 
third-party expert in Pelton runners from the bid proponents best suited to complete this assessment. 
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replacement of the Unit 1 runner in 2025,4 with the replacement of the Unit 2 runner to follow. The Unit 1 

2 runner was scheduled for replacement in 2027 due to procurement lead times.5 This proposal was 2 

submitted to the Board of Commissioners of Public Utilities (“Board”) as a supplemental application on 3 

February 19, 2025.  4 

On April 14, 2025, the Board issued Order No. P.U. 16(2025), in which they accepted the findings of 5 
Hydro and its consultants in relation to the need to replace the Pelton runners.6 However, the Board 6 
denied Hydro’s application for the purchase of a new replacement runner for Unit 2, stating in the Order 7 
that: 8 

Hydro has not demonstrated in the Application that it has fully evaluated the alternative 9 
of refurbishment of the Unit 1 runner. The Board believes approval of the purchase of 10 
new replacement runner for Unit 2 is premature without an assessment of whether 11 
refurbishing the Unit 1 runner could be completed and installed in a similar time frame.7 12 

The Board had also noted that Hydro did not provide information on whether the potential 13 

refurbishment of the Unit 1 runner could be completed at a lower cost.8  14 

Hydro engaged Litostroj Hydro Inc. (“Litostroj Hydro”), the consultant supporting the Unit 1 runner 15 

replacement, to perform a detailed assessment of the Unit 1 runner following its replacement with the 16 

spare in August 2025.9 Litostroj Hydro’s assessment concluded that, although runner refurbishment is 17 

possible, a newly designed runner with revised hydraulics would provide better value and reliability.10 18 

After reviewing the assessment, Hydro performed a least-cost evaluation that confirmed a newly 19 

purchased runner would be the least cost approach for runner replacement. 20 

Without the replacement of the runner, the unit will continue to deteriorate, and its reliability will 21 

decrease. The proposed project is required to ensure the continued reliable operation of Unit 2 and 22 

fulfill Hydro’s legislated mandate to provide reliable service at the lowest possible cost, in an 23 

environmentally responsible manner. The replacement of the runner with a newly purchased asset is 24 

 
4 Replacement of the existing Unit 1 runner with the capital spare was completed in 2025 under Hydro’s Hydraulic In-Service 
Failure Program. The spare Pelton runner is approximately 40 years old, was procured during the original construction of Cat 
Arm, and was never used. Hydro plans to further assess the need to replenish its capital spare inventory. 
5 As procurement lead times were approximately 19 months, the 2026 replacement of the Unit 2 runner could not be 
facilitated. 
6 Board Order No. P.U. 16(2025), p. 3/6–7. 
7 Board Order No. P.U. 16(2025), p. 4/14–17. 
8 Board Order No P.U. 16(2025), p. 3/26–28. 
9 Litostroj Hydro’s report is provided as Attachment 1. 
10 Please refer to Attachment 1, page 5 of 105. 
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more expedient and is the least-cost solution to maintain reliable service. Due to long lead times for 1 

runner procurement, currently expected to be approximately 19 months, Hydro is proposing this work 2 

as a supplemental application to minimize the operational risk to Unit 2.  3 

This supplemental project has a multi-year approach, with completion planned in 2028 at an estimated 4 

cost of $4,836,900.11  5 

 
11 Hydro notes this estimate is lower than that of the original proposal as this is based on actual execution costs from the 
installation of the spare runner on Unit 1 in 2025. 
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 Introduction 1 

This proposed project is for the purchase and installation of a new Pelton runner12 for Unit 2. The Pelton 2 

runner includes a series of buckets attached to a circular disk and is a critical component of the 3 

hydroelectric generating unit turbine system, as shown in Figure 1. Other major components associated 4 

with the Pelton turbine system include the water nozzles, which direct high-pressure water to the 5 

buckets on the Pelton runner, and the runner removal platform, which allows maintenance access to the 6 

turbine system. The Pelton runners used at Cat Arm are comprised of a specific casted metal alloy and 7 

require specialized heat treatment, precluding on-site repairs.13  8 

 

Figure 1: Sectional Profile of Pelton Turbine in Cat Arm 

The Unit 2 runner was first assessed by the OEM in 2023 with the recommendation of replacement of 9 

the runners on Unit 1 and Unit 2 that were deemed to be at the end of their service life. Excessive 10 

cavitation was noted on each runner, with the condition of Unit 2 considered to be better than Unit 1. 11 

 
12 A Pelton runner is also referred to as an impulse runner, whereby the impulse of the water (kinetic energy) is captured in the 
bucket of the runner, converting the energy from kinetic to mechanical.   
13 The Pelton runners in use for Units 1 and 2 are different than Hydro’s other turbine fleet which is mainly comprised of Francis 
turbines, and one single Kaplan turbine. 
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While the OEM indicated that temporary repair may be possible, and there were no clear indications 1 

that the risk of failure was imminent, the OEM indicated that cavitation repairs on-site presented a 2 

material risk to the asset.14 In 2024, additional on-site inspections by GE Vernova confirmed both 3 

runners were at the end of their service lives, with replacement necessary. In February 2025, Hydro 4 

applied to the Board for approval of capital expenditures related to the purchase and replacement of a 5 

Pelton runner at Unit 2, providing information and evidence regarding the condition and need for 6 

replacement of both the Unit 1 and Unit 2 runners. In Order No. P.U. 16(2025), the Board accepted the 7 

findings of Hydro and its consultants in relation to the need to replace the Pelton runners; however, the 8 

Board did not approve the purchase of a new replacement runner for Unit 2. The Board found that 9 

Hydro had not sufficiently assessed the potential of utilizing a refurbished Unit 1 runner. 10 

In 2025, Hydro utilized the spare runner in inventory to replace the Unit 1 runner. Hydro engaged 11 

Litostroj Hydro to perform a detailed assessment of the removed Unit 1 runner to determine if 12 

refurbishment was possible and identify the work required. The results of Litostroj Hydro’s review and 13 

analysis concluded that although it is possible to refurbish the old runner, the extent of this 14 

refurbishment would require significant excavation and repair work, leaving residual risk of failure in the 15 

runner. Additionally, completion of this extensive refurbishment presents the risk of additional findings 16 

which could require further repairs and increase the cost of the refurbishment. This refurbishment 17 

would also not return the runner to ‘like new’ condition, and future replacement would still be 18 

required.15  19 

Litostroj Hydro recommended the procurement and installation of a new, hydraulically revised16 runner 20 

to minimize the operational risk to Unit 2 and to promote reliable operation for the foreseeable future. 21 

A least-cost evaluation completed by Hydro supports this recommendation.  22 

 
14 The OEM was not on-site to complete the inspection and instead reviewed the results obtained by Hydro crews. 
15 The report completed by Litostroj Hydro assumes the service life of the refurbished runner to be 5 years at minimum, and 25 
years at maximum. A newly designed Pelton runner is expected to provide 50 years of operation. Please refer to Attachment 1, 
page 4 of 105, footnotes 1 and 2. 
16 A hydraulically revised runner was recommended by Litostroj Hydro to better mitigate the occurrence of cavitation, 
compared to the original design. This option is approximately $85,000 more than the like-for-like refurbishment. Complete 
elimination of cavitation development is not currently possible. 
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 Project Description and Justification 1 

Hydro is proposing this project to supply and install a newly designed runner on Unit 2 in Cat Arm. Work 2 

activities in 2026 will include contract development, tendering, and procurement of the new runner, 3 

which will take approximately 19 months. In 2027, detailed engineering plans will be developed to install 4 

the new runner in 2028 during the annual maintenance season. 5 

This project is required to ensure the reliable operation of Cat Arm. As confirmed by the OEM and two 6 

third-party consultants and accepted by the Board in a previous Board Order, the runner on Unit 2 is at 7 

the end of its service life and requires replacement. Without the replacement of the Pelton runner, 8 

cavitation will continue to exponentially accelerate deterioration, impacting the reliable generation of 9 

the unit. Hydro considered the alternative of refurbishment of the removed from service Unit 1 runner 10 

as a replacement for the Unit 2 runner; however, as indicated by Litostroj Hydro and confirmed through 11 

Hydro’s analysis, a new runner is the least cost solution for reliable service. Litostroj Hydro expects the 12 

service life of the newly designed Pelton runner to provide 50 years of operation.  13 

 Asset Overview 14 

3.1 Asset Background 15 

Cat Arm is located on the Northern Peninsula of Newfoundland, near the Cat Arm Reservoir and White 16 

Bay, and was first placed into service in 1985. The generating station has two hydroelectric units 17 

producing 67.5 MW of power each, for a total plant capacity of 135 MW. The two hydroelectric units are 18 

of identical Pelton turbine design and installation, whereby high-pressure water is directed through a 19 

nozzle assembly, which discharges a water jet stream towards a Pelton runner consisting of 21 buckets. 20 

As shown in Figure 2, the faces of the bucket are surfaces of double curvature, ellipsoidal in shape, and 21 

subjected to impulses of high kinetic energy.  22 
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Figure 2: Example of Pelton Runner  

In 2014, the Unit 1 runner experienced damage due to a broken piece on the leading edge of a bucket, as 1 

shown in Figure 3. Subsequent inspections on Unit 1 and Unit 2 also noted early signs of cavitation on both 2 

runners. Upon review, which included trending of key performance indicators, it was determined that both 3 

the broken piece and light cavitation would not impact the operation of the units, and the runners could 4 

safely be placed back into service. Hydro continued to monitor key indicators on the unit, such as vibration 5 

and temperature, for any changes that may give early warning of issues for preventive intervention. 6 

 

Figure 3: Cat Arm Unit 1 Pelton Runner Damage (2014) 
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A runner inspection on Unit 1 in 2023 determined that the cavitation, previously noted as light, had 1 

progressed. Hydro engaged the OEM for a review of the cavitation observed on Unit 1 and also 2 

expanded the services to include Unit 2. The review by the OEM concluded that both runners at Cat Arm 3 

are at the end of their life cycle and should be replaced. 4 

After the review by the OEM in 2023, an on-site assessment of the runners was completed in 2024 by an 5 

external consultant who specializes in Pelton turbines. The consultant confirmed the runners have 6 

reached the end of their service lives and must be replaced. Based on these findings, the consultant 7 

recommended replacement of the Unit 1 runner within 12 months and replacement of the Unit 2 runner 8 

by the end of 2026. As Hydro’s inventory only contained one spare runner, it was decided to proceed 9 

with the replacement of the Unit 1 runner in 2025 as recommended, with the Unit 2 runner to be 10 

replaced in 2027 due to procurement lead times. A supplemental application for the procurement and 11 

installation of a new runner was submitted to the Board on February 19, 2025. In Board Order No. 12 

P.U. 16(2025), the Board accepted the findings of Hydro and its consultants in relation to the need to 13 

replace the Pelton runners; however, the Board did not approve the purchase of a new replacement 14 

runner for Unit 2. The Board found that Hydro had not sufficiently assessed the potential of utilizing a 15 

refurbished Unit 1 runner. 16 

In August 2025, Litostroj Hydro performed a detailed assessment on the runner removed from Unit 1 17 

and developed a report on their findings, attached hereto as Attachment 1. Litostroj Hydro concluded: 18 

The refurbishment of the existing runner requires some significant excavation and repair 19 
work, which leaves residual risk of failure in the runner, despite restoring its geometry 20 
and allowing it to return in operation. The excavation and repair work also presents the 21 
risk of additional findings which could lead to additional repairs and consequently 22 
increase the cost of this solution. On the other hand, the replacement of the runner 23 
with a new one (either in kind or with revised hydraulics) represents a greater initial 24 
investment cost but ensure fresh/sound material and a full lifetime. Based on the above, 25 
Litostroj Hydro’s recommendation is to proceed with a new runner with revised 26 
hydraulics. With equivalent cost per year and less residual risk, it seems like this solution 27 
would bring maximum value to NL Hydro. 28 

3.2 Historical Reliability 29 

Since February 1985, Unit 2 has been in service on the Island Interconnected System and has performed 30 

as expected. Hydro tracks performance data for its hydraulic units using the derated adjusted forced 31 
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outage rate (“DAFOR”);17 this data is filed quarterly with the Board.18 As expected, the unit has 1 

experienced some forced outages over the past 40 years of service associated with various pieces of 2 

equipment, with notable issues and remedial actions including:  3 

• Replacement of the direct current solenoid on the quick shutdown valve due to failure;  4 

• Replacement of the air admission solenoid; 5 

• Replacement of deteriorated solenoid coils; and  6 

• Bleeding off level transducers when oil is removed to avoid air pockets, preventing high 7 

generator bearing oil levels and accumulator tank low oil levels.  8 

3.3 Asset Condition 9 

Unit 2 is currently in operating condition and has performed as expected during the past 40 years of 10 

service; however, as the Unit 2 runner has reached the end of its service life, capital investment is 11 

needed to make the necessary replacement to maintain its condition.  12 

3.4 Condition-Based Remaining Life 13 

The Unit 2 runner has reached the end of its useful service life and must be replaced.  14 

 Analysis 15 

4.1 Evaluation of Alternatives 16 

Hydro has evaluated the following alternatives: 17 

• Deferral; 18 

• Upgrade Life Extension; and 19 

• Newly Designed Replacement.  20 

 
17 DAFOR is a metric that measures the percentage of time that a unit or group of units is unable to generate at its maximum 
continuous rating due to forced outages or unit deratings. 
18 "Quarterly Report on Asset Performance in Support of Resource Adequacy For the Twelve Months Ended December 31, 
2025", Newfoundland and Labrador Hydro, February 6, 2026. 
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4.1.1 Deferral 1 

Deferral is not a viable alternative for this project, as the runner on Unit 2 is currently at the end of its 2 

service life at 40 years old. Deferral of this project presents an unacceptable risk to the operation of the 3 

generating unit. 4 

4.1.2 Upgrade Life Extension 5 

Litostroj Hydro assessed the runner removed from Unit 1 in 2025. They found multiple indications and 6 

defects, including cavitation. Although they concluded that the runner could be reused if proper repairs 7 

were performed, the repairs should only be considered a temporary solution. Litostroj Hydro noted that 8 

a weld repair always leaves a risk of future failure by fatigue around the previously damaged and 9 

repaired area, and in certain circumstances, risks remain that could result in additional rework being 10 

required to maintain the effective use of the runner. Litostroj Hydro noted that for proper life extension 11 

of the turbine, a replacement runner with high-quality materials should be considered. Litostroj Hydro’s 12 

recommendation was to consider a newly designed runner as it would provide maximum value and 13 

reliability.  14 

Litostroj Hydro also noted that runner refurbishment would require significant excavation and repair 15 

work. Furthermore, the full extent of the required refurbishment scope is unknown until the repair work 16 

begins, which can result in increased costs if deficiencies are found. This refurbishment would not return 17 

the runner to ‘like new’ condition, and future replacement would still be required within the next 5 to 18 

25 years. 19 

4.1.3 Newly Designed Replacement 20 

This alternative involves replacement with a new, hydraulically revised runner for Unit 2 at Cat Arm. This 21 

option was proposed by Litostroj Hydro, as it better mitigates the occurrence of cavitation, compared to 22 

the original design.19 The purchase of a new runner would also provide the benefit of a full lifetime for 23 

the runner, approximating 50 years before replacement.   24 

 
19 A newly designed runner comes with a manufacturer's warranty for one year, which can be extended as required. A 
refurbished runner has no warranty other than insurance coverage for the parts during the work. 
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4.2 Least-Cost Evaluation 1 

Hydro completed a Cumulative Present Worth (“CPW”) calculation to compare the refurbishment of the 2 

existing Unit 1 runner with the purchase of a newly designed replacement. The results of this analysis 3 

are shown in Table 1. 4 

Table 1: Least-Cost Evaluation Summary ($)20 

Alternative CPW 

CPW Difference between 
Alternative and the Least-

Cost Alternative 
Newly Designed Replacement  4,219,035 - 
Refurbishment of Existing Runner 4,580,047 361,012 

 

The results of the CPW calculation show that the newly designed replacement runner is the least-cost 5 

option.21 6 

4.3 Recommended Alternative 7 

The recommended alternative is the newly designed replacement of the Unit 2 runner. Hydro 8 

recommends completing the proposed runner replacement to ensure the reliable operation of Unit 2.  9 

4.3.1 Risk of Asset Stranding 10 

Cat Arm is required to provide reliable power to the Island Interconnected System, and there are no 11 

plans to decommission this plant; as such, Hydro believes the risk of asset stranding is low.  12 

4.3.2 Risk Mitigation 13 

Hydro assessed the pre- and post-implementation risk of the scope of work for this project in 14 

accordance with Hydro’s Capital Risk Assessment process. The outcome of this assessment is provided in 15 

Table 2. 16 

 

 
20 It is noted that the least cost evaluation used a 25-year service life for the refurbishment option and a 50-year service life for 
a replacement.  
21 Costs for the refurbishment option are based on the Litostroj Hydro estimate provided in Appendix C of Attachment 1, along 
with comparable actual costs from the 2025 Unit 1 replacement as required. The costs for the replacement option are based on 
the actual expenditures for the Unit 1 runner replacement in 2025.  
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Table 2: Risk Scoring Pre- and Post-Implementation 

  Impact Likelihood Score 
Pre-Implementation 5 4 20 
Post-Implementation 5 1 5 

Risk Mitigated 15 
Risk Mitigated per $1 Million 3.1 

 

 Scope of Work 1 

This project proposes to supply and install a newly designed runner on Unit 2 in Cat Arm. The scope of 2 

this project in 2026 includes contract development, tendering, and procurement of the new runner. In 3 

2027, detailed engineering plans and contracts will be developed for the installation of the new runner, 4 

with runner delivery expected by early or mid-year in 2028. The runner will be installed and 5 

commissioned during the annual maintenance season in the fall of 2028.   6 

5.1 Project Budget 7 

The estimate for this project is shown in Table 3. 8 

Table 3: Project Estimate ($000)22 

Project Cost 2026 2027 2028 Total 
Material Supply 202.8  1,014.0  920.2  2,137.0  
Labour 46.6  19.1  277.7  343.3  
Consultant 0.0  0.0  0.0  0.0  
Contract Work 240.0  240.0  780.0  1,260.0  
Other Direct Costs 0.0  4.4  40.0  44.5  
Interest and Escalation 23.6  127.9  308.7  460.3  
Contingency 69.2  229.2  293.4  591.8  
Total 582.2  1,634.6  2,620.0  4,836.9  

 

5.2 Project Schedule 9 

The project schedule is presented in Table 4. Hydro does not expect any notable impact to the planned 10 

schedule of any previously approved capital projects. 11 

 
22 Numbers may not add due to rounding. 
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Table 4: Project Schedule 

Activity Start Date End Date 
Planning:   

Open project and develop work orders. May 2026 May 2026 
Procurement:   

Develop procurement contracts. May 2026 July 2026 
Develop installation contracts. May 2027 July 2027 

Construction:   
Install new runner. October 2028 October 2028 

Commissioning:   
Commission new runner. October 2028 October 2028 

Closeout:   
Closeout work orders. November 2028 December 2028 
Complete lessons learned. November 2028 December 2028 

 

 Conclusion 1 

Hydro is proposing to supply and install a newly designed runner on Unit 2 in Cat Arm. Without the 2 

replacement of the runner, the unit will continue to deteriorate, and its reliability will decrease. As 3 

recommended by Litostroj Hydro and confirmed/accepted by Hydro, replacement of the Unit 2 runner 4 

with a new runner is the least cost viable option to ensure the continued reliable operation of Unit 2.5 
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1 Scope
This document provides a summary of the assessment of the existing runner which was replaced in Cat Arm’s 
unit 1 turbine. It combines the review of the condition of the old runner, the necessary work required for its 
refurbishment and a cost-benefit analysis of performing such refurbishment in comparison to the acquisition 
of a new runner.

2 Existing runner assessment
Following the replacement of the existing runner with the spare one in August 2025, Litostroj prepared an 
assessment report on the existing runner, document 769-U1-100-AR-08.

The general conclusion is as follows:
Multiple indications and defects were revealed after NDT inspection of the runner, including cavitation. 
Based on the information provided, LHI believes that the runner could be reused if proper repairs (welding 
and related inspections) are performed.
This assessment report only gives high-level recommendations for the repairs to be done and serve as 
reference; it does not cover in detail the extent of the repairs to be executed to restore the integrity of the 
runner. A separate work instruction document should be issued for execution, to describe the repairs to be 
done.

Litostroj also notes that despite such repairs being possible for extending the life of the existing runner, the 
following comments should be noted.

If proceeding with a repair approach, one should consider the following:
Such a repair should be considered a temporary solution. For proper life extension of the turbine, a 
replacement runner with high-quality materials should be considered.
A weld repair always leaves a risk of future failure by fatigue around the previously damaged and 
repaired area.
Depending on the extent of heating required during the weld repairs, and whether a post-weld heat 
treatment (PWHT) is applied or not, a risk of dimensional distortion remains and may result in 
additional rework being required to maintain bucket alignment or assembly tolerancing.
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3 Refurbishment
Based on the assessment report, repair recommendations were provided for the costing of the 
refurbishment. The work includes:

- Excavation and weld repair of the cavitation zones, including intermediate and final NDT
- Excavation and weld repair of the areas with other types of defects, including intermediate and final 

NDT
- Geometrical inspection prior and after repair
- Cleaning and passivation after weld repair
- Packaging and preparation for shipment
- OPTIONAL sandblast and inspection of remaining painted areas

The cost for such refurbishment work performed under the supervision of Litostroj would of course need to 
be supplemented with project management, project engineering, QA/QC, transport and markup. However, a 
budgetary quote for the direct cost related to the repair was obtained from a reputable east-coast workshop 
and can be summarized as follows (see Appendix C for detailed quote):

Item Cost
General inspections, cleaning, passivation, packaging 53,245$
Buckets repairs (#1 to #21) 540,630$
OPTIONAL sandblast and inspection of painted surfaces 33,125$
TOTAL DIRECT COST FOR SHOP WORK 627,000$

The estimated duration for the work (shop work only) is estimated at 32 weeks.

4 Cost-benefit analysis
While the budgetary estimation for the shop work only comes from a single source, it can be seen that the
cost for the refurbishment is substantial. As mentioned above, the total price for performing the work would 
be marked up and added to the transport and other indirect costs related. The rough order of magnitude 
following these additions would bring the refurbishment price close to 975,000$.

As mentioned in section 2 above, a series of repairs as suggested in this report still leaves residual risks of 
subsequent failure on the runner. It is therefore not possible to precisely define the remaining life expectancy 
of the runner after repairs. It certainly extends its useable life and makes it suitable for reuse, but it is not 
realistic to expect the runner to last for more than 50% of its original design life (normally designed for 50 
years 1). NOTE THAT THIS LIFETIME DURATION IS AN ESTIMATE, NOT A PRECISE CALCULATION 2.

Litostroj had also provided budgetary prices for new replacement runners in May of 2025. Based on this 
estimation, a first replacement in-kind runner was valued at approximately 1,905,900$. A first runner with 
revised hydraulic design was valued at approximately 1,989,100$.

1 Litostroj uses 50 years as design criteria. This is also an industry recognised design criteria found in most new runner 
specifications.

2 A best case estimate for repair duration is estimated at 25 years. A worst case scenario could see a lifetime as short 
as 5 years.
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Based on the budgetary numbers above, the following table summarizes the cost-benefit analysis:

Runner type Budgetary
value

Lifetime
(est) * $/y Qualitative comments

Refurbished (worst case) 975,000$ 5 194,250$ Risk of premature wear or failure
Refurbished (best case) 975,000$ 25 38,850$ Risk of premature wear or failure
New – In-kind 1,905,900$ 50 38,118$
New – revised hyd. 1,989,100$ 50 39,782$ Potential reduction of cavitation effect

*: Lifetime durations listed here are for the purpose of the cost-benefit analysis. They can be considered as full-time operation.

5 Final recommendations
In conclusion, the assessment report and this analysis provide relative comparison of the cost related to the 
reuse or replacement of the Cat Arm U1 runner. 

The analysis interestingly shows a similar cost per year for all three solutions, all of them being grouped within 
2,000$/y. A few considerations are, however, important to consider:

1. The refurbishment of the existing runner requires some significant excavation and repair work, which
leaves residual risk of failure in the runner, despite restoring its geometry and allowing it to return in
operation. The excavation and repair work also presents the risk of additional findings which could
lead to additional repairs and consequently increase the cost of this solution.

2. On the other hand, the replacement of the runner with a new one (either in kind or with revised
hydraulics) represents a greater initial investment cost, but ensure fresh/sound material and a full
lifetime.

It should be noted that the analysis presented above is based on Litostroj’s knowledge, the observations 
made through the inspections and the estimations of the value of the work, in preliminary stage. It is meant 
to provide an appreciation of the cost to NL Hydro and does not represent a firm quote or price.

Finally, it should be noted that a standard warranty for a new runner is 1 year and can be extended if required 
by NLH up to 5 years (some price impact). For a repaired runner however, no such warranty can be provided
besides insurance coverage for the parts during the work. 

Based on the above, Litostroj’s recommendation is to proceed with a new runner with revised hydraulics. 
With equivalent cost per year and less residual risk, it seems like this solution would bring maximum value 
to NL Hydro. The final decision should however be taken by NL Hydro and include all other decision criteria 
that are relevant to NL Hydro and that may not be visible to Litostroj.

Litostroj remains available to discuss further actions or support NL Hydro in this evaluation.
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Appendix A – Assessment report 769-U1-100-AR-08
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769-U1-100-AR-08 Rev 1
Project: Cat Arm

Project name: CAT U1 Runner Replacement

Unit: 01

NCR/AR title: U1 runner NDT & dimensional
inspection

Type: Non-conformance
Supplier
Site
Others (define):

AR (assessment report)

1- Nature of problem and action proposed: Replace, Rework, Repair, Use as is

Schedule Impact: YES NO Technical or performance Impact: YES NO

Cost Impact: YES NO Operational risk Impact: YES NO

See attached inspection report(s).

Attachment no. Attachments title

1 Rapport Q25-39060A-001---007-VMP-CAT Arm generation station_2025-08-27.pdf

2 AB25-0356 - NL Hydro Cat Arm - Unit #1 old runner wear analysis - 2025-09-23 REV A
Firm Printed name Initial Date
LHI Stephane Viau SV 2025-08-20

2- Engineering disposition (LHI): Replace, Rework, Repair, Use as is

Revision 1:

- General revision. Changes after review of the dimensional inspection report (attachment no. 2).

General:

Multiple indications and defects were revealed after NDT inspection of the runner (attachment #1). Based 
on the information provided, Litostroj Hydro (LHI) believe that the runner can be reused if proper repairs 
and subsequent inspections are performed.

Dimensional inspection (attachment #2) has not revealed any significant deviation between the existing 
runner and the spare runner. Moreover, both runners (spare one installed into unit 1 and the one 
removed from unit 1) correspond to the OEM drawing.

This assessment report provides high-level recommendations for the repairs to be done and serve as 
reference; it does not cover in detail the extent of the repairs to be executed to restore the integrity of the 
runner. A separate work instruction document will be issued for execution, to detail the repairs to be 
done.

Important notes:

LHI recommends sending the runner in shop for repairs. Although it is possible to perform repairs on 
site, shop repairs provide for a more controlled environment, more access to qualified personnel and 
make machining available if hand grinding and polishing is not sufficient for repairs.
Repairs described in this disposition are recommended based on the current runner condition, which 
is affected by its service operation (quality of water, hours of operation per year) prior to its removal 
from unit 1. LHI based its recommendations for a similar service operation once the runner will be put 
back in operation. 
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Given the quantity, size and location of defects, it is recommended to perform weld repair without 
post weld head treatment (PWHT), to avoid deformation on machined surfaces.  The recommendation 
is based on limited depth of repair, described below
be insufficient to completely remove a defect, a new assessment would be required from LHI 
engineering, which could recommend PWHT for sound repair of the damage, as the quantity of filler 
material required will significantly increase, resulting in difficulty to control cooling after welding.  
Welding repairs on martensitic stainless steel, even performed while controlling cooling rate, can 
result in locally less ductile zones which can reduce fatigue life of the runner, especially in a Pelton 
runner. Given the location of the identified defects, the risk is considered low but cannot be entirely 
discounted.
Site inspection was performed on the runner which has paint on some of its surfaces. It is 
recommended, prior to repairs, that the paint be removed and that the inspection (769-U1-000-WI-
01, section 4.3) be carried on zones previously covered by paint. Paint abatement can be done on site 
using paint stripper or in shop by sand blasting. The paint can hide important defects and indications, 
especially in high-stresses zones. Additional findings may be reported in a separate inspection report 
and submitted for review. An update to the engineering disposition would be given afterward.

High-level description of the recommended repairs:

1. On typical cavitation defects:
o Applicability:

Typical cavitation defects on all buckets, primarily affecting zones I and II of the 
buckets. (ref Attachment no.1, pages 2-4)

o Repairs:
Excavate locally to a maximum depth of 1/3 the local thickness, or up to 6.35 
mm) deep, until inspection by magnetic particles (MT 70-4 class 1) or liquid penetrant
(PT 70-4 class 1) in the excavated area has passed acceptance criteria. If a defect
remains after excavation depth limitations are reached, provide a mapping of
remaining defect, including size of excavated area, to LHI engineering for review and
wait of additional instructions before proceeding any further.
Proceed with weld repair* in the excavated zone.
Grind welded zone to smooth surface and restore original profile. The target surface
finish is given by the OEM drawing (M-1602-150-067 Runner). Waviness must be

Control of the 
geometry would be done using a template made from the 3D scan of the buckets.
Perform NDT inspection of the repaired zone and the surrounding area using the same 
instructions as initial NDT inspection (769-U1-000-WI-01, section 4.3).

2. On major defects exhibiting significant loss of material or cracks:
o Applicability:

A. (Ref.
Indication #1 in Attachment no.1, page 27).

B. 10. (Ref. Indication #1 in Attachment no.1, page
31)

o Repairs:
If significant loss of material is observed (A), mechanical work on the contour of the 
defect is needed for complete joint penetration weld preparation.
If a crack is observed (A and B), it is recommended to remove material surrounding 
the crack completely and perform mechanical work on the contour for complete joint 
penetration weld preparation.
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Proceed with weld repair* in the zone prepared for CJP welding.
Grind welded zone to smooth surface and restore original profile. The target surface 
finish is given by the OEM drawing (M-1602-150-067 Runner). Waviness must be 

Control of the 
geometry would be done using a template made from the 3D scan of the buckets.
Perform NDT inspection of the repaired zone and the surrounding area using the same 
instructions as initial NDT inspection .

3. On rounded and linear indications found by liquid penetrant inspection (PT 70-4):
o Applicability:

All indications not meeting acceptance criteria for their respective class of PT 70-4, 
only for the ones present in zones I to V (inside of the bucket in direct contact with 
water jets). (Ref. Attachment no.1, pages 23-24)

o Repairs:
Excavate locally to a maximum depth of 1/3 the local thickness, or up to 
mm) deep, until inspection by magnetic particles (MT 70-4 class 1) or liquid penetrant 
(PT 70-4 class 1) in the excavated area has passed acceptance criteria. If a defect 
remains after excavation depth limitations are reached, provide a mapping of 
remaining defect, including size of excavated area, to LHI engineering for review and 
wait of additional instructions before proceeding any further.  
Proceed with weld repair* in the excavated zone.
Grind welded zone to smooth surface and restore original profile. The target surface 
finish is given by the OEM drawing (M-1602-150-067 Runner). Waviness must be 

Control of the 
geometry would be done using a template made from the 3D scan of the buckets.
Perform NDT inspection of the repaired zone and the surrounding area using the same 
instructions as initial NDT inspection .

4. All surfaces: mechanical wear marks such as tool marks, light scratches, weld splatters, weld arc 
marks, and other defects not categorized as cracks or cavitation defects, and wear marks on the 
contact surfaces and those surrounding the bolt holes out of the high-stressed zones:

o Grinding and polishing to break sharp edges and restore surface finish, as required.
5. Long-term surface protection:

o Since paint has proven non-lasting on some of the accessible surfaces, LHI believes it is not 
necessary to repaint the runner. Some surfaces are difficult to access and prepare properly, 
which can lead to poor results.

o Instead, the runner can be passivated to protect surfaces exposed to air against corrosion.
o Alternatively, surfaces exposed to air during storage can be coated using a rust inhibitor made 

for long term storage that can be removed before return to service.

* Weld repairs: a qualified welding procedure (s) per ASME Boiler and Pressure Vessel Code Section IX 
must be approved before execution of the repairs. The runner is made of ASTM A743 CA6-NM, which is 
martensitic cast stainless steel. The preferred material to be used, especially for structural repairs
(section 2.0), is 410NiMo because it has a composition similar to the base material. For minor repairs, 
the use of 308L/309L (dissimilar composition) is acceptable. Given that the defects are small and in 
low stressed zones, it is acceptable not to included post weld heat treatment (PWHT) after welding in 
the procedure. Required pre- and post-heating shall be discussed with the supplier to limit hardness in 
the heat-affected zones.

Describe supplemental inspection to be added to ITP (W or H point, before, during or after disposition)

n/a
Attachment no. Attachments title
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n/a n/a
Firm Printed name Initial Date

LDV Hugo L.-Carrière HLC
2025-09-22 (rev 0)
2025-10-24 (rev 1)

3- Customer / client: decision and comments Satisfactory Not-satisfactory

Firm Printed name Initial Date

4- Verification that work is complete (LHI quality representative): Satisfactory Not-satisfactory

Firm Printed name Initial Date
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NDT report

36 pages, including this one.



  

   
  

    Visual inspection performed at 100% of runner on accessibles area.

Results ; Cavitation were found on each bucket.

Weld spatter, arc stricke, scracthes were found on runner, see table next pages.
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Litostroj N/A 000227

Vincent Lapointe N/A

Description

CAT Arm generating station, runner U1 Visual inspection on runner
Doc. de référence / Reference Doc. Technique / Method

Norme / Code CCH 70-4 Année / Year 2014 200-VT-004

Section VT 70-4 Critères/ Criteria 4.3.2 Rev.4

Détails de l'inspection / Inspection details

 Technicien / Technician : Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

F-Visuel.xlsx 2024-12-03/Rév.23

LC
Manuel Audet 2025-08-27 Manuel Audet CSA W178.2 2



  

   
  

Indications visually found on the buckets #1 to #8

F-Visuel.xlsx 2024-12-03/Rév.23
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CAT Arm generating station, runner U1 Visual inspection on runner
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Indications visually found on the buckets #9 to #16
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CAT Arm generating station, runner U1 Visual inspection on runner

Détails de l'inspection / Inspection details

 Technicien / Technician : Date  Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet CSA W178.2 2



  

   
  

Indications visually found on the buckets #17 to #21

F-Visuel.xlsx 2024-12-03/Rév.23

Rapport / Report
Q25- 39060A-001

Page 4 de/of

N/A
Responsable / Responsible Responsable / Responsible No d'ouvrage / Job no

33Division Québec
V

is
u

e
l 

V
IS

U
A

L
Client / Customer Fabricant / Manufacturer  Commande no / P.O. Number

Litostroj N/A 000227

Vincent Lapointe N/A

Projet / Project Description

LC

CAT Arm generating station, runner U1 Visual inspection on runner
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Pictures on indications founds ;      Cavitation found on each bucket, listed indication #1 to #6. 

     See the images of cavitation observed on the buckets. We have included 

     some photos. 

Cavitation found at same places on each bucket
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Détails de l'inspection / Inspection details

 Technicien / Technician : Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by
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Pictures of bucket #10

Cavitation area #1   Cavitation area #2

Cavitation area #3   Cavitation area #3
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Pictures of bucket #10

Cavitation area #4     Cavitation area #5

Cavitation area #6
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Pictures of indications found other than cavitation ;

Bucket #1 ; Indication #8 in casting located in zone VII.

Bucket #2 ; Indication #7 in casting located in zone VI.

Lenght 1/8''

F-Visuel.xlsx 2024-12-03/Rév.23
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#8 ; back of the bucket



Bucket #4 ; Indications #7 and #8, welding spatters

Bucket #8 ; Indication #7, #8; damaged area on machined surface inside bucket.

Indication #8A; welding spatters.
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Bucket #10 ; Indication #7 ; arc strike

Indication #8 ; Edge of the bucket damaged.
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Bucket #11 ; Indication #7 and #8 ; welding spatters, no pictures.

Indication #9 ; scratch

Bucket #15 ; Indication #6 ; scratch
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 Visual inspection on center of runner (top) ; No crack found visually or by magnetic particle inspection.
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Arc strike near of bucket #11

Arc strike near of bucket #11 Arc strike near of bucket #9

Arc strike near of bucket #9 Letter A carved in the center 
of the groove



  

   
  

Visual inspection on center of runner (top) ; We found several tool marks and scratches under the runner.

   Indications #3 to #19. See pictures below and next pages.
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Pictures of indications found under the runner.
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 Pictures of indications found under the runner.
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Pictures of indications found under the runner.
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CAT Arm generating station, runner U1 Visual inspection on runner
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Letter A carved in the center 
of the groove



Poudre sèche / Dry Powder
Fluorescent (humide / wet)

Noir et blanc / Black & White Continuelle / Continuous

(humide / wet) Résiduelle / Residual

Aimant / Permanent magnet Électrodes d'amenée / Prods   Tête magnétisante / Head shot

Culasse / yoke Serpentin / Coil   Conducteur central /Central conductor

Huile/Oil Eau/Water

Eau / Water Rouille / Rust
Saleté / Dirt Peinture / Paint

Magnetic particle inspection was carried out on 100% of the surface of runner in accessible area.

Paint present in certain places which may hide indications.

Results : 1 crack were found on bucket #1.

Pictures : See next pages

État de surface / Surface condition

Magnetic particle inspection on runner 

Description

N/A

N/A
Responsable / Responsible

Commande no / P.O. Number

Technique

Fabricant / Manufacturer

Litostroj Hydro

Vincent Lapointe
Responsable / Responsible

Projet / Project

CAT Arm generation station, runner U1

000227

N/A
No d'ouvrage / Job no

Client / Customer

Matériau / Material Doc. de référence / Reference Doc.

CCH 70-4
MT 70-4

2014

article 6

Date  Vérifié par / Verified by Technicien / Technician   Approuvé par / Approved by Niveau / Level

200-MT-001 Rev.13.2

2 yellow

Courant / Current

6 amperes
Intensité / Intensity

Magnétisation / Magnetization

AC
DC

Longi. Circ.

Norme / Code:

Technique / 
Method

Section:

Année / Year:

Critères / Criteria:

Méthode / Method

carbon steel alloy

Lampe noire / Blacklight

Source lumineuse / Light source

Photomètre UV / UV Light Meter

Intensité / Intensity

N/A

# Série / Serial #

N/A

Modèle / Model

N/A

Lampe incorporée Magnaflux Y-1 4763

Marque / Mark

N/A

#6 10 lbs 6 inch

Levage / Lift test Poids / Weight Espacement / Prode spacing

Magnaflux

Marque / Mark

La surface inspectée rencontrait les 
exigences de la norme ASTM E709 / In 
accordance with ASTM E709

La surface inspectée ne rencontrait pas les 
exigences de la norme ASTM E709 / Not in 
accordance with ASTM E709

17 de/of 33

Q25-

Division Québec

39060A-001
Rapport / Report

Page

Consommable / Consumable
Marque: Magnaflux
# Lot / Batch 24G070

Medium:

Couleur / Color

Y-1

Modèle / Model

4763

# Série / Serial #

Magnétoscope / Magnetoscope

Marque / Mark Modèle / Model Cal due

Marque / Mark Modèle / Model # Série / Serial # Intensité / Intensity

N/A N/A N/AN/A
# Série / Serial #

F-Magnetoscopie.xlsx 2025-01-08/Rév.4

2025-08-27 Manuel Audet ONGC / CGSB 2Manuel Audet
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Pictures of areas inspected ; 

F-Epaisseur-UT.xlsx 2025-01-08/Rév.4

  Approuvé par / Approved by Niveau / Level

Manuel Audet ONGC / CGSB 2
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2025-08-27

CAT Arm generation station, runner U1

Manuel Audet

No d'ouvrage / Job no

N/A

Fabricant / Manufacturer

N/A
Responsable / Responsible Responsable / Responsible

Client / Customer

N/A

LC

Projet / Project

Rapport / Report
Page de/of

39060A-001

 Technicien / Technician Date  Vérifié par / Verified by

 Commande no / P.O. Number

000227

Description

18 33

Magnetic particle inspection on runner 

Vincent Lapointe



Q25-

Pictures of areas inspected ; Paint present on surfaces on the bucket. Paint can hide indications.

CAT Arm generation station, runner U1 Magnetic particle inspection on runner 

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by
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Responsable / Responsible Responsable / Responsible No d'ouvrage / Job no

Projet / Project Description
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Pictures of defect found ; Crack into bucket #1, zone #1 ; 1.25''x1''

F-Epaisseur-UT.xlsx 2025-01-08/Rév.4
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LC

CAT Arm generation station, runner U1 Magnetic particle inspection on runner 

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2

Crack continue 3/16'' in bucket



Q25-

 Lavable à l'eau / Water-washable

 Coloré / Visible  Post-émulsifiant / Post-emulsifier

 Fluorescent  Base d'eau / Water base

 Solvant / Solvent  Base d'huile / Oil base

Marque/Mark

#Lot/Batch

Penetrant Emulsifiant / Emulsifier Révélateur / Developer Nettoyeur / Cleaner 

  Pénétration / Penetration :   Emulsification :   Développement / Development :

La surface inspectée rencontrait les exigences de la norme ASTM E165.  According to ASTM E165.

La surface inspectée ne rencontrait pas les exigences de la norme ASTM E165. Not in accordance with ASTM E165.

Saleté/Dirt Rouille/Rust Graisse/Grease Peinture/Paint

Liquid penetrant inspection was carried out on 100% of the surface of the all buckets on accessibles areas.

Paint present in certains places, inspection not completed in theses areas.

Resultats ; Rejectable indications were found, see table and pictures next pages.

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23

Division Québec

Client / Customer Fabricant / Manufacturer  Commande no / P.O. Number

Litostroj Hydro N/A 000227
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Rapport / Report
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CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Technique Matériau / Material Doc. de référence /                    
Reference Doc.

carbon steel alloy

CCH 70-4

200-PT-001
Section: PT 70-4

Année / Year: 2014

Manuel Audet ONGC / CGSB 2

Technique / Method Norme / Code:

Critères/ Criteria: article 4.3

Produits / Products
Magnaflux SKL-WP2 - Magnaflux SKD-S2 water

23D16C - 24J14C -

Temps d'examen / 
Examination time

20  minutes - 10 minutes

État de la surface / Surface 
conditionning

Résultats / Results

L É G E N D E

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27



We used the standard CH70-4 (PT 70-4) and the procedure 769-U1-100-WI-01 article 4.3.4 to evaluate the indications.

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;    Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :   Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :    Inclusion de Laitier / Slag Inclusion

P. :   Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :    Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23
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CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results
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Results of liquid penetrant inspection

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2 LC



Localisation of indications 

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23
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CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets
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Localisation of indications 

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact
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We used this drawing to evaluate indications.

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;    Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :   Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :    Inclusion de Laitier / Slag Inclusion

P. :   Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :    Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23

Description
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CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results

L É G E N D E
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Liquid penetratant performed at 100% on the surfaces of the bucket on accessible areas.

Paint present in certain places, inspection cannot be carried out in these places.

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;    Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :   Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :    Inclusion de Laitier / Slag Inclusion

P. :   Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :    Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23
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CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results

L É G E N D E

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2



Pictures of indications founded ; Refer to figure 1 of procedure 769-U1-100-WI-01 to localise indications.

*** All indications are noted in red on buckets ***

Bucket #1

   Indication #1 crack 1.25''x1'' Indication #2 Indication #3

Bucket #2

Indication #1- #2 - #3 Indication #4- #5 - #6 Indication #7

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23
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CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results
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Pictures of indications founded ;

Bucket #3

Indication #1

Bucket #4

     Indication #1    Indication #2

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact

F-Ressuage.xlsx 2024-12-02/Rév.23
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LC

CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results

L É G E N D E

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2



Pictures of indications founded ; Bucket #5

Indication #1 Indication #2 - #3

No picture

Bucket #6

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;    Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :   Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :    Inclusion de Laitier / Slag Inclusion

P. :   Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :    Défaut du film / Film Artefact
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Résultats / Results
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Indication #1- #2- #3 Indication #4 Indication #4

Indication #5 Indication #6 Indication #6



Pictures of indications founded ; Bucket #7

    Indication #1   Indication #2 - #3   Indication #2 - #3

Bucket #8

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact
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Litostroj Hydro N/A 000227
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LC

CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results

L É G E N D E

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2

Indication #1 Indication #1

Indication #2 to #8 ; These indications did 
not bleed due to the paint coating. 

Indication found visually, pitting

Indication #2 to #8 Indication #8



Pictures of indications founded ; Bucket #9

 Indication #1 Indication #1

Bucket #10

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;    Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :   Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :    Inclusion de Laitier / Slag Inclusion

P. :   Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :    Défaut du film / Film Artefact
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Litostroj Hydro N/A 000227
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Projet / Project Description

LC

CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results

L É G E N D E

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2

Indication #1 ; crack 1/4'' Indication #1 ; crack 1/4'' Indication #1 ; crack 1/4''

Indication #2 - #3  ; casting indications#2 ; lenght 1.75''

#3 ; 5/8''x3/8''

Indication #2 to #3 ; These 
indications did not bleed. 
Indication found visually. 

Noted in report



Pictures of indications founded ;

     Bucket #12

 Indication #1      Indication #1      Indication #1

Bucket #14

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact
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Projet / Project Description

LC

CAT Arm generation station, runner U1 Liquid penetrant inspection on surfaces of the buckets

Résultats / Results

L É G E N D E

 Technicien / Technician Date   Approuvé par / Approved by Niveau / Level  Vérifié par / Verified by

Manuel Audet 2025-08-27 Manuel Audet ONGC / CGSB 2

Indication #1

Indication #2 Indication #3



Pictures of indications founded ; Bucket #12

Bucket #17

Bucket #19

Surf. :     Surface / Surface L.O.P. :  Manque de pénétration / Lack of Penetration B.T. ;      Traversée /  Burn Through

C. :        Concavité / Concavity L.O.F. :  Manque de Fusion / Lack of Fusion H.L. :      Alignement défecteux / Misalignment

C.K. :     Fissure / Crack I.U.C. :   Caniveau intérieur / Inside Undercut S.I. :       Inclusion de Laitier / Slag Inclusion

P. :         Porosité / Porosity O.U.C. :  Caniveau Extérieur / Outside Undercut F/A. :      Défaut du film / Film Artefact
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Votre solution pour la protection de vos actifs

Résumé des certifications END / NDT certifications summary

Nom de l’employé/ Employee’s name

Audet, Manuel
Acuité Visuelle / Visual Acuity 

Expiration: 2025/11/14
#Laboratoire / lab #

350
Localisation/ Location :

Lévis

Méthode / Method 

Magnétoscopie / 
Magnetic Testing

Niveau  / Level :

II
Organisme/ Agency

ONGC/CGSB
Expiration /expire :

2027/09/15
Secteur / Sector:

MCI / EMC
# Matricule / ID #

13489

Méthode / Method 

Ressuage / Penetrant 
Testing

Niveau  / Level :

II
Organisme/ Agency

ONGC/CGSB
Expiration /expire :

2027/09/15
Secteur / Sector:

MCI / EMC
# Matricule / ID #

13489

Méthode / Method 

Ultrasons / Ultrasonic
Testing

Niveau  / Level :

II
Organisme/ Agency

ONGC/CGSB
Expiration /expire :

2028/09/15
Secteur / Sector:

MCI / EMC
# Matricule / ID #

13489

Méthode / Method 

Inspecteur en soudage / 
Welding inspector 

Niveau  / Level :

II
Organisme/ Agency

BCS / CWB
Expiration /expire :

2028/04/30
Normes / 
Standards :

CSA 
W47.1/W59 

# Matricule / ID #

6446



Votre solution pour la protection de vos actifs

Résumé des certifications END / NDT certifications summary (Suite)



Assessment report

DS24 R05 Attachment

Attachment #2

Dimensional inspection report

47 pages, including this one.
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Appendix B – Cat Arm runner supply budgetary proposal 771-769-U0-00-
000-00 R0















Project No.: 769 Page/Pages: 8/8

CAT ARM U1 File: 769-U1-000-TR-03 Runner assessment report - Copy Date:2025-12-10

This document is the property of LITOSTROJ HYDRO Inc. and should not be copied, sold to any other purposes than agreed!

Appendix C –  Refurbishment budgetary quote









 

 

 

 

 

 

 

 

Affidavit 



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 approval of capital expenditures for the 
purchase and installation of a runner at the 
Cat Arm Hydroelectric Generating Station 
(“Cat Arm”) pursuant to Section 41(3) of the 
Act. 
 

 

AFFIDAVIT 

 

I, Paul Dillon, of St. John’s in the province of Newfoundland and Labrador, make oath and say as follows: 

1) I am Director of Engineering, Engineering and Technology, Newfoundland and Labrador Hydro, 
the applicant named in the attached application. 

2) I have read and understand the foregoing application. 

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 13th day of 
February 2026, before me: 

 

 
 

 

 

Barrister, Newfoundland and Labrador  
Witnessed through the use of audio-visual technology 
in accordance with the Commissioners for Oaths Act  
and Commissioners for Oaths Regulations 

 Paul Dillon 
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