
213760
Rectangle





















0NTARI0FOiiEil 
Records File Information:
Retention Permanent 

OPG Confidential 

OPG-FORM-0077-R002* 

GENERATION Project Over-Variance 
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Project# BK1 84185 
Project Title SAB1 - G1/G2 Replacement 
Facility Sir Adam Beck I G.S. 

/ Controlled Doc # I NF20-PLAN-08707.021-0007

/ Investment Classification / Value Enhancing
Project Level A I Financial I □ OM&A t8l Capital D Capital Spare
(Scalability) Classification 0 MFA □ CMFA D Provision D Others: [if applicable]
Release: Gate and □ Over-variance Ge{]: Initiation □ Over-variance G21] Definition
Project Phase □ Over-variance G1O: Choose an item IZl Over-variance G3Q Execution
Estimate Class Class 2 I Target Project I Dec-2022 (overall project) Completion Date

Recommendation 

The purpose of this submission is to request approval for an additional $8.2M to address the additional cost to 
replace the SAB1 G1 & G2 scroll cases while maintaining an adequate contingency to complete the Sir Adam 
Beck 1 (SAB1) G1 & G2 Replacement Project. 

The full release BCS of $119.?M, including $8.2M of contingency was approved in November 2019. This 
variance release will bring the full project release to $127.9M, including $9M of contingency. 

Investment Cash Flows 
$K LTD 2019 2020 2021 2022 2023 2024 Future Total 
Previous releases 25,457 46,141 40,611 7,498 119,708 
Current request - 8,200 8,200 
Total released to date . 25,457 54,341 40,611 7,498 - - - 127,908 
Future required 
Total Project Cost - 25,457 54,341 40,611 7,498 . . - 127,908
Onooino Costs -

Gate: G3 OAR Approval: $127,908 K

Project Overview 
The project includes the replacement of two mothballed 25Hz generating units at Sir Adam Beck GS with two 
new 60 Hz units. The existing (100-year-old) embedded components including penstocks, scroll cases and draft 
tubes were intended to be re-used by the project. 

Significant defects were discovered within the scroll cases once the units were disassembled. Over $4.7M of 
contingency was spent assessing the condition of the scroll cases and attempting to find a suitable in-situ weld 
repair, however, the casting defects were much worse than initially thought so the decision was made to abandon 
the repair option and replace the scroll case in each unit. 

Total Project Estimate Variance Explanation 
The original full BCS included $8.2M in contingency plus an $11M allowance for potential penstock and scroll 
case repairs. To date, $18.4M of this $19.2M has been committed to the following: 

• penstock repairs estimated at $1M

• scroll case replacements is estimated at $10.2M

• $1.SM in engineering change requests during the design phase

• $1M in COVID-19 impacts

• $4.7M in the initial scroll case response

The G1 and G2 scroll case castings were made in 1919 using a "first of a kind" casting technology. Although 
there were defects in the castinqs, (voids 6" to 24" lonq) the scroll cases performed well without incident for 
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over 90 years. However, the capacity of the new units will increase from 40MW to 57M thereby subjecting this 
equipment to much higher stresses during normal operation and unit trips. With the number and size of defects 
in the cast steel, and the inability to effectively repair the defects. to a high level of technical confidence, the 
decision was made to replace the scroll case in each unit thus providing a higher certainty of safe operation for 
the 75-year design life. 

Return on Investment & Project Schedule 

The full release BCS had a Net Present Value (NPV) of $62M based on a $119.7M release with an Internal 
Rate of Return (IRR) of 11.07%. With the requested increase in funding-to $127.9M, the NPV of the project 
drops slightly to $57M assuming the entire release is spent. with an IRR of 10.58%. 

The project has been re-baselined, to compensate for the install of the new scroll cases as well as significant 
(3-4 month) COVID-19 related delays on key components being manufactured in Brazil, Italy, Mexico and 
China. 

• G2 in-service has moved from Oct 14, 2021 to March 11, 2022.
• G1 in-service has moved from Feb 25, 2022 to July 22, 2022.

Risk Analysis 

• The adjusted full project cost of $127.9M will restore the P90 confidence based on execution phase risk
included in the Monte-Carlo analysis.

• The discrete risks included in the calculation include;
o site congestion
o unit vibration
o hydraulic imbalances
o commissioning delays
o turnover issues to operations
o Hydroone estimate accuracy
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Appendix A1; Summary of Estimate 

Project Number: BK184185 

- Total Project Cost 

Project Title: SAB1 G1 G2 Replacement Project 

$K LTD 2019 2020 2021 

Project l\/lgmt 2,299 4,855 4,569 

Inspection 301 

Engineering 5,196 2,866 2,594 

Procurement 5,131 12,784 13,586 

Construction 10,881 26,640 10,935 

Commissioning -
Closeout 

Contractor Fee 244 3,004 3,144 
Subtotal - 24,052 50,150 34,828
OutsideWBS 
Contingency - 1,000 2,390 2,390 

Subtotal w/ Contingency - 25,052 52,540 37,218

Interest 406 1,801 3,393 

Other 

Total - 25,457 54,341 40,611 

Removal Costs (incl. 
above) 

3,955 2,900

2022 

2,209 

766 
-

512 

1,008 

4,496 

2,390 

6,886 

613 

7,498 

Project# Date (YYYY-MM-00) Description 

BK184185 2022-03-11 Unit 2 in Service 

BK184185 2022-07-22 Unit 1 in Service 

BK184185 2022-12-31 Close-out 

Total 

2023 

-

� 

-

-
-
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2024 Future Total % 

13,932 11% 

301 0% 

11,422 9% 

31,502 25% 

48,968 38% 
- 0%
- 0%

7,400 6% 
- - 113,526 89%

- 0% 
- -

8,170 6% 
- - 121,696 95% 

-
6,212 5% 

- 0% 

- - 127,908 100% 
-

6,855 5% 

Amount % 

59,504 49% 

59,504 49% 

2 ,045 2% 

121,053 100% 

Prepared by: Reviewed and Endorsed by: 

�� 
Dave Bonell 

RG - PMO 

Project Manager 

Approvals 

Recommended by: Project Sponsor 

Michael Martelli 

President Renewable Generation 

Finance Approval: 

John Mauti 

Chief Finance Officer & SVP Finance 

Line Approval per OAR ff]: 
Ken Hartwick 

President & Chief Executive Officer 

Aug 4, 2020 
Date 

---
.,,,,,,., 

_,,,..,.-· 

Don Ga non Aug 28, 2020 

VP Eng & Technical Services Date 

Project Sponsor 

Signatures Date 

70oTZo_ 
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		[bookmark: StartTyping]Project #

		BK1 84185

		Controlled Doc #

		TBD



		Project Title

		SAB1 – G1/G2 Replacement



		Facility

		Sir Adam Beck I G.S.

		Investment Classification

		Value Enhancing



		Project Level (Scalability)

		A

		Financial Classification

		☐ OM&A   ☒ Capital   ☐ Capital Spare

☐ MFA      ☐ CMFA    ☐ Provision    ☐ Others: [if applicable]



		Release: Gate and Project Phase

		☐  Over-variance G0 : Initiation

☐  Over-variance G1 : Choose an item.

		☐  Over-variance G2 : Definition

☒  Over-variance G3 : Execution



		Estimate Class (overall project)

		Class 2		Target Project Completion Date

		Dec-2022







		Recommendation



		The purpose of this submission is to request approval for an additional $8.2M to address the additional cost to replace the SAB1 G1 & G2 scroll cases while maintaining an adequate contingency to complete the Sir Adam Beck 1 (SAB1) G1 & G2 Replacement Project.  



The full release BCS of $119.7M, including $8.2M of contingency was approved in November 2019.  This variance release will bring the full project release to $127.9M, including $9M of contingency.  















		Project Overview



		The project includes the replacement of two mothballed 25Hz generating units at Sir Adam Beck GS with two new 60 Hz units.  The existing (100-year-old) embedded components including penstocks, scroll cases and draft tubes were intended to be re-used by the project.  



Significant defects were discovered within the scroll cases once the units were disassembled.  Over $4.7M of contingency was spent assessing the condition of the scroll cases and attempting to find a suitable in-situ weld repair, however, the casting defects were much worse than initially thought so the decision was made to abandon the repair option and replace the scroll case in each unit.   







		Total Project Estimate Variance Explanation



		The original full BCS included $8.2M in contingency plus an $11M allowance for potential penstock and scroll case repairs.  To date, $18.4M of this $19.2M has been committed to the following: 

· penstock repairs estimated at $1M

· scroll case replacements is estimated at $10.2M

· $1.5M in engineering change requests during the design phase 

· $1M in COVID-19 impacts  

· $4.7M in the initial scroll case response



The G1 and G2 scroll case castings were made in 1919 using a “first of a kind” casting technology. Although there were defects in the castings, (voids 6” to 24” long) the scroll cases performed well without incident for over 90 years.  However, the capacity of the new units will increase from 40MW to 57M thereby subjecting this equipment to much higher stresses during normal operation and unit trips. With the number and size of defects in the cast steel, and the inability to effectively repair the defects to a high level of technical confidence, the decision was made to replace the scroll case in each unit thus providing a higher certainty of safe operation for the 75-year design life. 



Return on Investment & Project Schedule

The full release BCS had a Net Present Value (NPV) of $62M based on a $119.7M release with an Internal Rate of Return (IRR) of 11.07%.  With the requested increase in funding to $127.9M, the NPV of the project drops slightly to $57M assuming the entire release is spent, with an IRR of 10.58%.



The project has been re-baselined, to compensate for the install of the new scroll cases as well as significant (3-4 month) COVID-19 related delays on key components being manufactured in Brazil, Italy, Mexico and China.  

· G2 in-service has moved from Oct 14, 2021 to March 11, 2022.  

· G1 in-service has moved from Feb 25, 2022 to July 22, 2022.



Risk Analysis

· The adjusted full project cost of $127.9M will restore the P90 confidence based on execution phase risk included in the Monte-Carlo analysis.

· The discrete risks included in the calculation include; 

· site congestion

· unit vibration

· hydraulic imbalances

· commissioning delays

· turnover issues to operations

· HydroOne estimate accuracy
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Investment Cash Flows


$KLTD201920202021202220232024FutureTotal


Previous releases25,45746,14140,6117,498119,708


Current request-8,2008,200


Total released to date-25,45754,34140,6117,498---127,908


Future required--


Total Project Cost-25,45754,34140,6117,498---127,908


Ongoing Costs-


Gate:G3OAR Approval:$127,908 K




Microsoft_Excel_Worksheet.xlsx

Sheet1


			Investment Cash Flows


			$K			LTD			2019			2020			2021			2022			2023			2024			Future			Total


			Previous releases						25,457,487			46,141,210			40,611,059			7,498,438												119708194


			Current request			0						8,200,000																		8200000





			Total released to date			0			25457487			54341210			40611059			7498438			0			0			0			127908194


			Future required			0																								0





			Total Project Cost			0			25457487			54341210			40611059			7498438			0			0			0			127908194


			Ongoing Costs			0


																		Gate:			G3						OAR Approval:			127908194
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Appendix A1:  Summary of Estimate


Project Number:


Project Title:


$KLTD201920202021202220232024FutureTotal%


Project Mgmt2,299 4,855 4,569 2,209 13,932 11%


Inspection301 301 0%


Engineering5,196 2,866 2,594 766 11,422 9%


Procurement 5,131 12,784 13,586 - 31,502 25%


Construction10,881 26,640 10,935 512 48,968 38%


Commissioning - 0%


Closeout- 0%


Contractor Fee244 3,004 3,144 1,008 7,400 6%


Subtotal- 24,052 50,150 34,828 4,496 - - - 113,526 89%


Outside WBS- 0%


Contingency1,000 2,390 2,390 2,390 8,170 6%


Subtotal w/ Contingency- 25,052 52,540 37,218 6,886 - - - 121,696 95%


Interest406 1,801 3,393 613 6,212 5%


Other- 0%


Total- 25,457 54,341 40,611 7,498 - - - 127,908 100%


Removal Costs (incl. 


above)


3,955 2,900 6,855 5%


- Total Project Cost


BK184185


SAB1 G1 G2 Replacement Project
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			Appendix A1:  Summary of Estimate									- Total Project Cost


			Project Number:			BK184185


			Project Title:			SAB1 G1 G2 Replacement Project


			$K			LTD			2019			2020			2021			2022			2023			2024			Future			Total			%


			Project Mgmt						2,299,273			4,855,389			4,568,621			2,209,142												13932425.19			11%


			Inspection						301,417																					301417			0%


			Engineering						5,196,152			2,865,799			2,593,897			766,250												11422099.239			9%


			Procurement 						5,130,882			12,784,268			13,586,371			0												31501521.02			25%


			Construction						10,880,531			26,640,351			10,935,188			512,102												48968172.04			38%


			Commissioning 																											0			0%


			Closeout																											0			0%


			Contractor Fee						243656.25			3004306.19			3144309.19			1008227.76												7400499.39			6%


			Subtotal			0			24051911.13			50150113.719			34828386.78			4495722.25			0			0			0			113526133.879			89%


			Outside WBS																											0			0%


			Contingency						1,000,000			2,389,887			2,389,887			2,389,887												8169660			6%


			Subtotal w/ Contingency			0			25051911.13			52540000.3856667			37218273.4466667			6885608.91666667			0			0			0			121695793.879			95%


			Interest						405,575			1,801,210			3,392,785			612,829												6212398.45562061			5%


			Other																											0			0%





			Total			0			25457485.6385295			54341210.3327577			40611058.4466667			7498437.91666667			0			0			0			127908192.334621			100%


			Removal Costs (incl. above)						3,954,765			2900000																		6854765			5%
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Project #Date (YYYY-MM-DD)DescriptionAmount%


BK1841852022-03-11


Unit 2 in Service


59,504 49%


BK1841852022-07-22


Unit 1 in Service


59,504 49%


BK1841852022-12-31


Close-out


2,045 2%


Total121,053 100%
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			Appendix A3:  Summary of Estimate – In-Service Estimates


			$K			Only applicable to capital projects.  In-Service amount shall include interest but exclude removal costs.


			Project #			Date (YYYY-MM-DD)			Description			Amount			%


			BK184185			2022-03-11			Unit 2 in Service			59504000			49%


			BK184185			2022-07-22			Unit 1 in Service			59504000			49%


			BK184185			2022-12-31			Close-out			2045000			2%


			Total									121053000			100%
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