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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-I-17c 

Section: Tab4: Page No.: 

Appendix 11.35 & 11.36 

Topic: Capital Expenditures 

Subtopic: Construction work in progress 

Issue: Detail of Capital Costs 

PREAMBLE TO IR (IF ANY): 

Manitoba Hydro's total capital expenditures have shown material changes and are a major 

driver behind requested rate increases. 

QUESTION: 

Please provide an update to PUB/MH I-93 (a) from the 2012 GRA to include CEF12, CEF13 

and CEF14. Please total the schedule. 

RATIONALE FOR QUESTION: 

This Information Request seeks background information on capital cost escalation. 

RESPONSE: 

Please see the following table. 

2015 03 12 Page 1 of2 
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II\ Manitoba 
Hydro 

WmkwatimGS. 

Wmik~m Transmission 

Wmkwatim Total Project 

BerbJ.et Lake Transmission 

Bipolem 

RielC.S. 

Kelsey GS. 

Kettle GS. 

Pointe du Bois Sp!lway 

Pointe du. Bois Tr111111. 

Pointe du Bois Rebuild 

Slaw Foils GS. 

Con""8)18GS. 

KeeyaskGS. 

500 KV Dorsey US. Border 

Total 

CFF-03 CFF-04 

846 

199 

988 1,045 

57 55 

360(E) 388(E) 

96 101 

121 121 

61 

421 288 

4,050 

2,043 7,154 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
PUB/MH-1-17c 

Progression of Project Costs in SM 

CFF-05 CFF-06 CFF-07 CFF-08 CFF-09 CFF-10 CFF-11-2 OF-12 CFF-13 OF-14 

935 1,094 1,275 1,275 1,275 1,275 1,375 1,449 1,449 1,449 

200 257 320 316 316 291 298 323 320 320* 

1,135 1,351 1,595 1,591 1,591 1,566 1,673 1,771 1,768 1,768 

54 54 95 93 93 75 75 77 76 76* 

1,880 1,880 2,248 2,248 2,248 3,280 3,280 3,280 3,280 4,653 

103 103 105 268 268 268 268 268 330 330 

166 166 184 190 190 302 302 302 302 340 

61 61 61 76 76 166 166 166 166 192 

318 398 398 560 560 575 

83 86 86 86 86 86 114 114 

692 834 818 818 1,538 1,538 1,538 1,538 1,852 

179 192 198 198 223 230 230 126 126 

4,516 4,978 4,978 4,978 6,325 7,771 7,771 10,192 10,492 397 

3,700 4,592 5,637 5,637 6,220 6,220 6,496 

205 205 205 205 205 350 350 

9,742 10,957 11,954 16,042 17,781 23,081 23,302 26,665 27,091 19,038 

*Wuskwatim Transmission and Ber bl.et Lake Transmission Projects are in-senice and~ no further cafi.tal spenclng. These p-ojects •re re~d from CEF14 bot included in 
this talie for completeness. 

2015 03 12 Page2 of2 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-I-2Sa 

Section: Tab4: l Page No.: 1 
Topic: Capital Expenditure Forecast 

Subtopic: Projects in excess of $5 million 

Issue: Changes in CEF 

PREAMBLE TO IR (IF ANY): 

QUESTION: 

Please provide a list of all projects over the 2012/13 to 2023/24 period where the total project 

costs have changed as between CEFl 1-2 and CEF14 and the current total project cost 

exceeds $5M. Where the difference is more than 5% please provide an explanation. 

RATIONALE FOR QUESTION: 

To understand the changes in capital expenditure costs of major projects. 

RESPONSE: 

The table below provides a list of all projects over the 2012/13 to 2023/24 period where the 

total project costs have changed from CEF12 to CEF14 and the current total project cost 

exceeds $5M. Where the difference is greater than 5% an explanation is provided below the 

table. 

2015 03 12 Page 1 of3 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-1-25a 

lnaease/ Percentaae 
Projects (Decrease) In Increase/ 

_@I millions '1130/lars)_ CEF12 Total Cost CEF14 Total Cost CEF (Decrease) Reference 
Conawapa- Generation 10,192.4 397.0 (9,795.4) -96% 1 

Kels~l~rovements & Upgrades 301.7 340.4 38.6 13% 2 

Kettle Improvements & Upgrades 165.7 191.6 25.9 16% 3 

Pointe du Bois- Transmission 85.9 114.3 28.4 33% 4 

Pointe du Bois Powerhouse Rebuild 1,538.3 1,852.2 313.9 20% 5 

Gillam Redevel~ment and ~nsion P~am (GREP) 366.5 266.5 (100.0) -27% 6 

Riel 230/S<Xl<V Station 267.6 329.9 62.4 23% 7 

Manitoba-Minnesota Transmission Project 204.8 350.3 145.6 71% 8 
Generating Station Improvements & Upgrades 98.3 138.6 40.3 41% 9 

Great Falls Unit40verhaul 43.2 53.6 10.5 24% w 
New Madison Station- 115/24kV Station 65.9 87.1 2L2 32% 11 

Burrows New 66/12kV Station 42.6 54.7 12.1 28% 12 

Bipole Ill - Transmission Line 1,259.9 1,655.4 395.5 31% 13 

Blpole Ill- Converter Stations 1,828.5 2,675.1 846.6 46% 13 

Bi pole Ill - Collector Lines 191.4 260.2 68.7 36% 13 

1. Conawapa - Generation: The decrease reflects suspension of construction activities 

pending re-evaluation of the business case. Remaining expenditures are for the wrap 

up of preliminary engineering studies and limited environmental and aboriginal 

studies including capitalized interest on construction in process through August 2016. 

2. Kelsey Improvements & Upgrades: The increase is primarily related to deficiency 

work on the head covers of all seven units required to improve safety and reliability. 

In addition, increased costs for wastewater treatment upgrades. 

3. Kettle Improvements & Upgrades: The increase reflects actual costs incurred for 

Unit 4 including scope increases for thrust runner replacements, new excitation 

transformer, rebabitting of bearings and the removal and disposal of the old stator for 

units 1-4. 

4. Pointe du Bois - Transmission: The increase is primarily related to a change in 

concept for replacement of the 66kV lines from Pointe du Bois to Rover Stations as 

well as increased costs for the Stafford Stations rebuild and Pointe du Bois Bank 7 

replacement. 

5. Pointe du Bois Powerhouse Rebuild: The increase is primarily to reflect revised 

interest and escalation costs as a result of the deferral of the in-service date to 

2039/40. 

2015 03 12 Page2 of3 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-1-25a 

6. Gillam Redevelopment and Expansion Program (GREP): The decrease reflects a re

evaluation of the project resulting in cost reductions due to optimization of the project 

through a re-design of the town centre, residential site development, trailer park and 

industrial park as well as a re-analysis of customer requirements resulting in a 

reduction in the scope of work. 

7. Riel 230/500kV Station: The increase is primarily related to incorporation of awarded 

contracts amounts and a deferral of the in-service date from May 2014 to October 

2014. 

8. Manitoba-Minnesota Transmission Project: The increase reflects additional line 

length and a scope increase for a phase shifting transformer and the associated 

transmission line re-alignment at Glenboro Station. 

9. Generating Station Improvements & Upgrades: The increase reflects an increased 

provision for overhauls at northern generating stations. 

10. Great Falls Unit 4 Overhaul: The increase reflects additional work to refurbish the 

service bay floor, upgrade line protection as a result of an Interconnection Study, 

upgrade the powerhouse crane, repair a damaged draft tube elbow as well as 

increased interest costs associated with a delay in in-service. 

11. New Madison Station - 115/24kV Station: The increase reflects scope changes 

requiring installation of new cable, re-design of the 115kV terminations, addition of 

special bus bar connections, modification of the existing switchgear, relocations of 

circuits, and protection upgrades. In addition, awarded contract prices and updated 

interest and escalation were included. 

12. Burrows New 66/12kV Station: The increase reflects a deferral of the project in

service date from March 2013 to March 2015 as well as increased costs to complete 

the feeder conversions and to install a new 66kV underground supply. 

13. Bipole III: Please refer to PUB/MH-I-20a for an explanation of the increase in costs. 

2015 03 12 Page3 of3 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

10Year 
Cost Total 

Major New Generation & Transmission 
Wuskwatim - Generation 1 448.6 40.5 12.9 14.7 68.1 
Keeyask - Generation 6 496.1 776.3 676.3 962.2 1 351.3 927.9 616.5 208.6 55.2 4.5 0.1 5 578.8 
Grand Rapids Hatchery Upgrade & Expansion 23.5 1.9 4.7 9.3 6.8 22.6 
Conawapa - Generation 397.0 43.4 31.4 2 1.0 95.8 
Kelsey Improvements & Upgrades 340.4 14.1 9.1 12.9 1.3 37.3 
Kettle Improvements & Upgrades 191.6 6.6 23.5 24.6 22.0 31.7 29.5 137.9 
Pointe du Bois Spillway Replacement 574.8 114.1 51.6 3.8 169.5 
Pointe du Bois - Transmission 114.3 15.8 17.1 13.8 4.3 50.9 
Pointe du Bois Powerhouse Rebuild 1 852.2 
Gillam Redevelopment and Expansion Program (GREP) 266.5 20.0 22.4 22.8 2 1.8 20.2 18.6 21 .3 20.9 19.1 24.6 211 .6 
Bipole Ill - Transmission Line 1 655.4 203.5 360.5 381.0 493.8 75.3 1 514.0 
Bipole Ill - Converter Stations 2 675.1 221 .1 580.8 828.7 507.7 195.1 18.4 45 2 356.3 
Bipole Ill - Collector Lines 260.2 58.4 75.5 51.7 36.7 4 .7 227.0 
Bipole Ill - Community Development Initiative 62.0 2.3 2.0 1.8 1.6 0.5 8.1 
Riel 2301500kV Station 329.9 36.4 5.6 42.0 
Manitoba-Minnesota Transmission Project 350.3 7.0 32.7 99.6 59.5 65.7 48.1 35.4 348.0 
Demand Side Management NA 51.8 59.2 76.6 83.9 93.7 78.2 72.5 60.8 50.0 49.6 676.2 
Generating Station Improvements & Upgrades NA 2.8 33.0 33.6 34.3 35.0 138.6 
Target Adjustment (Cost Flow) NA (161.3) (51 .4) (61 .1) (12.7) 116.3 71.9 50.9 25.6 8.8 0.7 (12.2) 

MAJOR NEW GENERATION & TRANSMISSION TOTAL 1 451.7 1913.9 2 463.5 2 577.8 1 530.9 884.0 426.2 196.1 116.6 110.0 11 670.7 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

10Year 
Cost Total 

Major & Ba se Capital 
Electric 

Generation Operations 
Pine Falls Units 1-4 Major Overhauls 142.2 7.2 0.7 14.0 26.4 29.6 40.9 118.8 
Jenpeg Overhaul Program 115.9 2.7 2.7 
Slave rails Major Overhauls 12G.1 2.G 2.4 19.4 10.0 19.9 GJ.O 
Pointe du Bois GS Rehabilitation 182.9 10.1 15.4 47.0 50.0 25.2 9.8 11 .2 168.7 
Great Falls Unit 4 Overhaul 53.6 15.8 14.2 30.0 
Brandon Units 6 & 7 "C" Overhaul Program 50.4 6.0 0.4 17.5 7.8 18.8 50.4 
Base Capital NA 98.9 101.6 71.0 55.7 77.2 72.7 118.1 97.8 110.7 98.7 902.4 
Total NA 132.0 132.0 132.0 132.0 132.0 132.0 132.0 134.6 137.3 140.1 1 336.1 

Transmission 
Rockwood East 230/115kV Station 53.3 26.6 11.1 37.7 
Lake Winnipeg East System Improvements 64.6 14.2 35.8 8.2 58.2 
Letellier · St. Vital 230kV Trans mission 59.0 1.3 3.7 37.0 13.9 1.6 57.5 
Transmission Line Upgrades for NERC Alert 151.3 1.0 8.6 8.8 8.9 23.3 23.7 24 .2 24.1 27.9 151.3 
HVDC Dorsey Synchronous Condenser Refurbishment 73.3 8.7 8.5 2.7 5.2 2.2 2.3 2 .4 2.7 34.7 
Dorsey 230kV Phase II Zone Building NA 
Bipole 2 Thyristor Valve Replacement 233.7 2.1 13.2 22.9 56.9 57.9 59.0 21 .8 233.7 
Base Capital NA 73.2 57.3 68.3 94 .8 84.8 76.1 66.5 64.7 63.0 128.2 777.0 

Total NA 125.0 125.0 125.0 125.0 125.0 125.0 150.0 150.0 150.0 150.0 1 350.0 
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CAPITAL EXPENDITURE FORECAST (CEF14) I m 
(in millions of dollars) ~~ 

WID 
UI ::I 

Total Project 10Year 
....... a. 

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 
w_ 

Cost Total -!lo .. c 
GI 

-: 
Customer Service & Distribution GI 

New Madison Statior - 115/24kV Station 87.1 32.6 33.6 12.8 79.0 13 
St. Vital S tation - 115/24kV Station 51 .3 0.3 3.0 20.0 20.0 7.9 51.2 

"' Dawson Road Station - 115/24kV Station 51.8 2.5 0.5 3.0 16.5 20.0 9.3 51 .8 
Burrows New 66/ 12k'J Station 54.7 2.4 2.4 ..... 

n New Adelaide Station - 66/12kV 62.1 0.7 21.2 22.9 8.8 5.0 3.4 62.0 m 
Base Capital NA 197.0 182.6 209.6 160.7 173.0 193.3 206.0 210.1 214.3 218.6 1 965.3 'Tl 
Total NA 235.5 240.9 268.3 206.0 206.0 206.0 206.0 210.1 214.3 218.6 2 211.8 ... .... 

Customer Care & Energy Conservation NA 3.2 4.0 4.1 4.1 4.2 4.3 4.4 3.6 3.7 3.7 39.2 ..... 
Human Resources & Corporate Services NA 75.0 75.0 55.0 55.0 55.0 55.0 55.0 56.1 57.2 58.4 596.7 

Finance & Regulatory NA 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 2.2 
570.9 577.0 584.6 522.3 522.4 522.5 547.6 554.7 562.8 571.0 5 535.9 

Gas 

Customer Service & Distribution NA 34.9 49.0 34.9 22.3 21.2 24.4 26.1 27.7 30.0 28.3 298.8 
Customer Care & Energy Conservation NA 3.4 5.4 4.6 4.7 4.8 4.9 5.0 5.1 5.2 5.3 48.1 
Gas Demand Side Management NA 9.6 10.4 11.0 9.4 8.7 8.9 8.9 9.3 9.5 9.9 95.5 

48.0 64.9 50.5 36.3 34.7 38.1 39.9 42.0 44.7 43.4 442.5 

Major & Base Capital Target Adjustment NA 25.0 25.0 25.0 25.0 25.0 125.0 

MAJOR & BASE CAPITAL TOTAL 618.9 641.9 660.1 583.7 582.1 585.6 612.6 596.7 607.5 614.4 6103.4 

CON SOU DATED CEF14 TOTAL 2 070.6 2 555.8 3123.6 3161.5 2113.0 1469.6 1 038.7 792.8 724.1 724.4 17 774.1 

ELECTRIC CAPITAL TOTAL 2 022.6 2 490.9 3 073.1 3125.2 2 078.3 1431.5 998.8 750.8 679.4 681.0 17 331.7 
GAS CAPITAL TOTAL 48.0 64.9 50.5 36.3 34.7 38.1 39.9 42.0 44.7 43.4 442.5 

U"I 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

20 Year 
Cost Total 

Major New Generation & Transmission 
W uskwatim - Generation 1 448.6 68.1 
Keeyask - Generation 6496.1 5 578.8 
Grand Rapids Hatchery Upgrade & Expansion 23.5 22.6 
Conawapa - Generation 397.0 95.8 
KgJsgy Improvements & Upgrades 3-10A 37.3 
Kettle Improvements & Upgrades 191.6 137.9 
Pointe du Bois Spillway Replacement 574.8 169.5 
Pointe du Bois - Transmission 114.3 50.9 
Pointe du Bois Powerhouse Rebuild 1 852.2 0.6 2.6 19.1 45.3 67.6 
Gillam Redevelopment and Expansion Program (GREP) 266.5 24.4 26.3 4.2 266.5 
Bipole Ill - Transmission Line 1 655.4 1 514.0 
Bipole Ill - Converter Stations 2 675.1 2 356.3 
Bipole Ill - Collector Lines 260.2 227.0 
Bipole Ill - Community Development Initiative 62.0 8.1 
Riel 230/500kV Station 329.9 42.0 
Manitoba-Minnesota Transmission Project 350.3 348.0 
Demand Side Management NA 47.5 48.3 47.2 47.2 48.3 50.2 52.2 54.4 56.6 58.9 1186.9 
Generating Station Improvements & Upgrades NA 35.7 36.4 45.0 32.2 21.1 9.4 14.4 15.2 25.8 79.3 453.2 
Target Adjustment (Cost Flow) NA 0.2 (0.3) 1.4 1.8 1.2 1.1 (0.6) (0.6) (3.0) (8.5) (19.4) 

MAJOR NEW GENERATION & TRANSMISSION TOTAL 107.8 110.7 97.8 81.3 70.5 60.7 66.5 71.6 98.4 175.0 12 611.1 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

20Year 
Cost Total 

Major & Base Capital 
Electric 

Generation Operations 
Pine Falls Units 1-4 Major Overhauls 142.2 118.8 
Jenpeg Overhaul Program 115.9 2.9 21.5 21 .8 23.3 1.2 45.4 (3.4) 0.6 115.9 
SI""" Fall s Major Overhauls 126.1 20.1 21.3 20.9 0.9 126.1 
Pointe du Bois GS Rehabilitation 182.9 168.7 
Great Falls Unit 4 Overhaul 53.6 30.0 
Brandon Units 6 & 7 "C" Overhaul Program 50.4 50.4 
Base Capital NA 119.9 103.0 106.0 127.5 153.4 112.3 164.3 163.5 167.4 170.8 2 290.6 
Total NA 142.9 145.7 148.7 151.6 154.7 157.8 160.9 164.1 167.4 170.8 2 900.6 

Transmission 
Rockwood East 230/11 SkV Station 53.3 37.7 
Lake Winnipeg East System lmpr°"'ments 64.6 58.2 
Letellier - SL Vital 230kV Transmission 59.0 57.5 
Transmission Line Upgrades for NERC Alert 151.3 151.3 
HVOC Dorsey Synchronous Condenser Refurbishment 73.3 34.7 
Dorsey 230kV Phase II Zone Building NA 
Bipole 2 Thyristor Valve Replacement 233.7 233.7 
Base Capital NA 153.0 156.1 159.2 162.4 165.6 168.9 172.3 175.7 179.3 182 .. 8 2 452.3 

Tota l NA 153.0 156.1 159.2 162.4 165.6 168.9 172.3 175.7 179.3 182.8 3 025.3 
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CAPITAL EXPENDITURE FORECAST (CEF14) ~i (in millions of dollars) 
w ID 
~i 

Total Project 20 Year lN -· 
Cost 

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 
Total ~ 2' .. 

ID 

'l1 .. 
Customer Service & Distribution ID 

New Madison Station - 115/24kV Station 87.1 79_0 g 
SL Vital Station - 115/24kV Station 51-3 51-2 • Dawson Road Station - 115/24kV Station 51 .8 51.8 .. 
Burrows New 66/ 12kV Station 54.7 2.4 -n 
New Adelaide Station - 66/ 12kV 62.1 62.0 m 
Base Capital NA 261 .6 257_8 263_3 267-2 285_6 268.1 298.7 297_6 302.6 305_3 4 773-2 "II 
Total NA 261-6 257.8 263.3 267.2 285.6 268.1 298.7 297.6 302.6 305.3 5 019.6 ... ... 

Customer Care & Energy Conservation NA 3.8 3.9 4.0 4.1 4.1 4.2 4.3 4.4 4.5 4.6 81.0 -
Human Resources & Corporate Services NA 59.5 60.7 61.9 63.2 64.4 65.7 67.0 68.4 69.8 71.1 1 248.6 

Finance & Regulatory NA 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 4.9 
621.1 624.5 637.3 648.6 674.7 665.0 703.5 71 0.5 723.8 734.9 12 279.9 

Gas 

Customer Service & Distribution NA 33.7 33.5 34.0 34.7 36 .6 34.1 38.2 39.3 40.2 41 .0 664.1 

Customer Care & Energy Conservation NA 5.4 5.5 5.6 5.7 5.8 5.9 6.0 6.2 6.3 6.4 106.8 

Gas Demand Side Management NA 9.6 9.8 10.0 5.7 5.7 5.8 5.8 5.9 6.0 6.1 165.9 
48.7 48.7 49.6 46.1 48.1 45.8 50.1 51.4 52.4 53.5 936.8 

Major & Base Capital Target Adjustment NA 125.0 

MAJOR & BASE CAPITAL TOTAL 669.8 673.2 686.9 694.7 722.8 71 0.8 753.6 761.9 776.3 788.4 13 341.7 

CONSOLIDATED CEF14 TOTAL 777.6 783.9 784.7 776.0 793.3 771.5 820.1 833.5 874.7 963.4 25 952.9 

ELECTRIC CAPITAL TOT AL 728.9 735.1 735.1 729.9 745.3 725.7 770.0 782.2 822.2 910.0 25016.1 
GAS CAPITAL TOTAL 48.7 48.7 49.6 46.1 48.1 45.8 50.1 51 .4 52.4 53.5 936.8 
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2014/15 ~?£1~5/16 Electric General Rate Application 
APPROVED BY EXECUTIVE COMMITTEE 

REVIEWED BY: 

CAPITAL PROJECT JUSTIFICATION AD 
FOR 

Bipole III Project 
TRANSMISSION LINE 
Addendum Number 07a 

MINUTE# 1503.02 

DATE: 201410 21 
Financial Planning 

PUB/MH-I-20(e) 
Attachment 5 
Page 1of4 

(Owning °JJ!.!tan~ Zt;t'-f /iqol 

NOTEDff.o/ '2.oJ'f/to/o:A 

PREY. APPROVED BUDGET$: 
(Use$ value from approved CPJ 
or last approved CPJ Addendum) 

$1,259,915,000 

(if applicable) 

Coordinating Division: 

Constructing Division: 

Financial Department: 
(if over $1 million) 

. ~fr,,,5 ~Of-I/tu/pr 
RECOMMENDED FOR IMPLEME~ 

Owning Div. Manager~ ZolC\;hol o \ 

Business Unit V.P.~<(/~M2<:JI'/ 
PRIMARY JUSTIFICATION: 
Indicate key project driver(s): 

D Safety 

D System Supply 

cg] System Reliability 

D Customer Service 

D Efficiency 

D Environmental 

NERC COMPLIANCE*: ~ YES D NO 

*Determine if the project requires compliance with North American 
Electric Reliability Corporation (NERC) CIP Cyber Security Standards. 

REVISED BUDGET$: 
(Total Net Cost) 

START DATE: 
(1 51 Cost Flow) 

PREY. APPROVED !SD: 
(Use In-service Date from approved 
CPJ or last approved CPJ Addendum) 

REVISED !SD: 
(Last Major In-service Date) 

RISK MATRIX/ 
BUSINESS CASE TIER: 
(Optional) 

INVESTMENT REASONS: 
(Optional) 

OWNING DIVISION: 

J.M. NODE NUMBER: 

W.B.S. NUMBERs: 

MAJOR ITEM ~ 

PREPARED BY: 

DATE PREPARED: 

REPORT NUMBER: 

FILE NUMBER (Optional): 

$1,655,371,000 

2001 06 

2017 IO 

2018 07 

N.A. 

Operational Enhancement (60%) 
New/increased Gen. Delivery (20%) 
C~aci_tl_ Enhancement (20%) 

BIPOLE III PROJECT 

1.5.2.1.1.l 

P:04218, P:04221, P:10155, 
P:14518, P:18414, P:20255, P:23817 

DOMESTIC ITEM D 

Alastair Fogg I Adele Poulin 

2014 09 24 

06a 2011 03 31 Revised estimate for increased length to 1341 km, A.A. Poulin IP. Wang Executive Committee 
construction cost increases, and inclusion of contingen~ _lMinute #1348.02) 

05 2007 0515 Revised western route placeholder. Increase costs due A.A. Paulin I J.B. Davies I MH Board of Directors 
to Construction and material cost increases. K.L. Kent (Minute #786·07-0~ 

04 2005 06 23 Western route placeholder. Defer the in-service date by J.B. Davies I K.L. Kent Executive Committee 
five~ars from 2012 10 to 201710. _lMinute #1090.0§l_ 

03 2004 04 06 Defer the in-service date by two years from 201 O 1 Oto J.B. Davies I K.L. Kent Executive Committee 
201210. (Minute #1030.0~ 

02 20031112 Defer $2,462,000 worth of budget requirements from C.A. Nieuwenburg Executive Committee 
2003/04 to future~ars. _lMinute #999.05) 

01 2003 05 08 Change northern tennination from Radisson to Henday, J.B. Davies I K.L. Kent Executive Committee 
increasin~th 2y_ 20 km and costs ~$8,245K. _lMinute #993.0R 

- 20010613 Original CPJ J.B. Davies I K.L. Kent Executive Committee 
JMinute #900.11) 

ADDENDUM DATE 
REVISION REVISED BY APPROVED BY NUMBER (yyyy mm dd) 

17

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight



\ 

2014/15 & 2015/16 Electric General Rate Application 

MANITOBA HYDRO 
CAPITAL PROJECT JUSTIFICATION ADDENDUM 

PUB/MH-I-20(e) 
Attachment 5 
Page2 of4 

I Bipole ill Project - TRANSMISSION LINE 

··--·--·----------------! 
I Recommendation (This section is required for all Addendums). 

I Increase the budget by $395 million for the-T-ran_s_rru-.-s-si_o_n_L_i_n_e_c_o_m_p_o_n_e_nt_s_o_f_th_e_B_i_p_o_le-ill--P-ro-~-e-ct-,-to-a--1 
i revised total of $1,655 million and a revised in-service date of July, 2018. 
' 

I Project Scope {This section is be filled out only if there is a change to the scope). 
; 

I The scope of this portion of the Bipole ill Project includes the following major components: 
l - Design and construction of a western-routed 500k V HV de transmission line from the Keewatinohk 
1 (Keewatinoow) Converter Station to the Riel Converter Station. 

- Property acquisition and/or easements for the 500kV HVdc transmission line. 
- Design and construction of the Bipole ill Communications transport system. 

I - Licensing and environmental assessment for the overall Bipole ill complex (i.e., including the 2000 
I MW converters and AC collector system). 

I 
I Changes to scope include: revised line length of final approved route, issued Licence & Conditions, revised 
i landowner compensation strategy and policy, increased Bipole ill rating to 2300 MW, and revised project 
i in-service date of July 2018. 

----------· . -------------------------------------·-----------~-------··--------------1 

I Background (This section is be filled out only if there is information relevant to the recommendation). i 
j The last project re-estimate was completed in 2010, based on a preferred routing of the line prior to 
! issuance of the Project Licence. 
1 
i 
' I The revised estimate incorporates a more detailed scope based on an issued environment act licence, 
I approved finalized route and right-of-way width, as well as up-to-date market information. Also since the 
I last estimate, the project licence and permits were received later than planned, resulting in 1.5 lost winter 
i seasons of 5 total planned. The estimate is based on the need for at least 4 more winter seasons to 
! construct the transmission line and change to project in-service of July 2018. 

[ The recommended budget is based on a P50 estimate that includes all base costs and contingency at a 50% 
' confidence level and management reserves for market uncertainty risk for transmission line construction 
'work. 

P50 Estimate: 
Since the last estimate was developed in 2010 it was necessary to bring the estimate to 2014$ and several 

, items in the point estimate had to be adjusted to match the increased level of detail that has been identified 
i within the current scope. This resulted in an increase of $363 million to the P50 Estimate as a result of the 
: following: 

• Incorporation of Environment Act Licence conditions and monitoring requirements 
• Changes to the finalized route (increased length, additional towers and increased right-of-way 

width) 
• Updated land acquisition costs 
• _ Recomm_e_11decl_ CO!ltingency of_$ I !OM (incr!i.l_Se of $6 l_l\12 to address remaining unc!1tainty. See 

Page I of 3 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-I-20(e) 
Attachment 5 

Capital Project JustificatiJ'rl'lft'cfd~~aum 

I Background (This section i~ be filled out only if there is information relevant to the recommendation). 

Risk Analysis section. 

Reserves: 
A Management Reserve has been established to address significant risks related to bidding market and 
pricing uncertainty for Transmission Line construction work (increase of $100M). See Risk Analysis 

I section. 

! 
I In-Service Costs: 
i The overall increase to the in-service cost of the project is $395M (31 % ). This increase to the in-service 
I cost is due to the increases in the P50 base estimate, the change to the project in-service date, and addition 
I of the Management Reserve. These increases are offset by reduced interest and escalation costs. 

Justification {This section is required for all addendums). 

A third 500kV HV de transmission line with converter stations will provide for increased reliability to the 

1 
Manitoba Hydro system, due to the critical risk to the Province and the Corporation of a Dorsey Converter 

I
, Station outage or an Interlake (Bipole I and II) corridor outage. It will also provide an increase in southern 

power due to reduced line losses on the existing Bipoles I and II (approximately 76MW in normal steady 
I state operation prior to the addition of new generation into the northern collector system). · 

I The rating for Bi pole III was increased from 2000MW to. 2300MW to ensure adequate spare HV de 
transmission on the northern collector system. The increased rating ensures future generation associated 

ith Keeyask and Conawapa can be transmitted via Bi pole I, Bipole II and Bipole III in the event of a 
ngle valve group outage. The increased rating limits the amount of future upgrades and equipment 
placement needed on the Bipole III HVdc system to accommodate future Conawa~g~e_n_e_ra_t_io_n_. ___ __, 

ANALYSIS OF ALTERNATIVES: (This section is be filled out only if there is a change to which alternative is being 
recommended). 

-.. - ----------------1 
For clarification on hurdle rates, contact I 
Economic Analysis Department I 

,_E_c_o~_ollli_c_~~!ily_~i:> _____ _ 

Discount Rate % For current corporate rates see G911 
-----

---·--------------------------~ 

' I Recommended Option 
~ ----
!No change. 

NPV Benefits/(Costs) 

.. ___________ _J - ---

I 

---1 
-· J 

!ot~lt~~~-~ti~~~C~~lder~d-------------------------------------NPV-~enefits~~ostaj---, 

-----------·--------------~--- -- ------··-1-----------------: 
1 N/A. 1 ' 

' -------'----- ...... -------------

,---------------- ---

I Risk Analysis - {This section is be filled out only if there is a change to the project risk). 

!-The risk-&~ontingency methodology-z;~-tii"ried atthe NFAT for Keeyask&-co~awapa-Pro]ects has bee~---
' applied to the revised Bipole III Project estimate. The estimate includes a recommended project 
• contingency at a P50 confidence level to address remaining areas of uncertainty. 

Page 2 of 3 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-I-20(e) 
Attachment 5 

Capital Project Justificatfo~Rdlt~Jdim 

r ------------

' Risk Analysis - (This section is be filled out only ii there is a change to the project risk). 

Additionally, this portion of the Bipole ill Project includes a recommended Management Reserve of 
$ lOOM associated with bidding market and pricing uncertainty for Transmission Line construction work. 
This remains the greatest area of uncertainty for Bipole ill and the potential cost variation associated with 

l 

I this risk is best addressed through the inclusion of Management Reserve funds. I 

I An additional, significant area of uncertainty is the potential impacts to schedule due to further dela~s in 
I acquisition of private lands. A Management Reserve for this risk has not been recommended as part of the 
Lproject budget. However, there will be cost impacts to the project should the risk occur. 

I T~tal Budget - (This section is required for all Addendums). 

I The impact on annual budget requirements is as follows (in thousands of dollars): 

1

1 

Prev. Approved Proposed Increase 
Fiscal Year CPJ/Addendum CPJ Addendum (Decrease) 
Prev. Actuals $ 24, 613 $ 24, 613 $ 

2010/11 $ 16, 118 $ 19, 002 $ 

2011/12 $ 24' 830 $ 18' 350 $ 
2012/13 $ 59' 866 $ 25' 091 $ 

i 2013/14 $ 162' 043 $ 54' 276 $ 

'i 2014/15 $ 298' 935 $ 203' 458 $ 
112015/16 $ 318,454 $ 360,455 $ 

2016/17 $ 234,575 $ 381,047 $ 

!
I 2017118 $ 120,055 $ 493,821 $ 

2018/19 $ 426 $ 75' 257 $ 

2,884 

(6,480) 

(34,775) 

(107,767) 

(95,477) 

42,001 

146,472 

373,766 

74,831 
======= 

, Total $ 1,259,915 $ 1,655,371 $ 

I 
395,456 

I 
; _________________________________________ ~ 

--- --· ---- ----------------· --·--- ·-·-

Related Projects (This section is be filled out only if changed). 
-----------~---------------- --·-------------- -- _,,_______________ -------------------

1.5.2.1.2.1 Bipole ill Project - Converter Stations 
1.5.2.1.3. l Bipole ill Project - Collector Lines 
1.5.2.1.7. l Bipole ill Project - Community Development Initiative 

, Reference Documents (This section is be filled out only if changed). 
------------- ------ -------- . -------------------- --- - ------

1. System Planning Department Repmt on Bipole ill Rating, 2012 11 02 
2. System Planning Department Report on Integrated Transmission Plan for Keeyask and Conawapa 
. Qener<ttion,2012 07 06 ------------·· ____________ ....... __ _ 

Page 3 of 3 
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2014/15~~9p116 Electric General Rate Application 
2675083 

APPROVED BY EXECUTIVE COMMITTEE 
MINUTE# 1503.02 

REVIEWED BY: 

NOTED BY: 
(if applicable) 

Coordinating Division: 

Constructing Division: 

Financial Department: 
(if over $1 million) 

DATE: 201410 21 
Financial Planning 

PUB/MH-I-20(e) 
Attachment 6 
Page 1 of4 CAPITAL PROJECT JUSTIFICATION A 

FOR 

Co14/to/01 

[JDJ'f/fo/o~ 

Bipole III Project 
CONVERTER STATIONS 

Addendum Number 07b 

PREV. APPROVED BUDGET$: 
(Use$ value from approved CPJ 
or last approved CPJ Addendum) 

REVISED BUDGET$: 
(Total Net Cost) 

START DATE: 
(1 si Cost Flow) 

PREV. APPROVED !SD: 
(Use In-service Date from approved 
CPJ or last approved CPJ Addendum) 

REVISED !SD: 
(Last Major In-service Date) 

RISK MATRIX/ 
BUSINESS CASE TIER: 
(Optional) 

INVESTMENT REASONS: 
(Optional) 

$1,828,532,000 

$2,675,083,000 

2001 06 

2017 10 

2018 07 

N.A. 

Operational Enhancement (60%) 
New/increased Gen. Delivery (20%) 
C~city Enhancement (20%) 

RECOMMENDED FOR IMPLEMENTATION: 
OWNING DIVISION: BIPOLE III PROJECT 

Owning Div. Manager: -C £- '2.o \ °' (~ (c L.. 
J.M. NODE NUMBER: 1.5.2.1.2.1 

Business Unit V.P.: ~ ~th/-2'.llf 
W.B.S. NUMBERs: 

P:l4363, P:l4364, P:l5533, 
P:l5540, P:l5541, P:l5544, 
P:21082, P:23788, P:23837 

PRIMARY JUSTIFICATION: 
Indicate key project driver(s): MAJOR ITEM ~ DOMESTIC ITEM D 
D Safety 

D System Supply 

~ System Reliability 

D Customer Service 

D Efficiency 
PREPARED BY: Alastair Fogg I Adele Poulin 

D Environmental DATE PREPARED: 2014 09 24 

NERC COMPLIANCE*: ~ YES D NO 
REPORT NUMBER: 

*Determine if the project requires compliance with North American 
Electric Reliability Corporation (NERC) CIP Cyber Security Standards. 

FILE NUMBER (Optional): 

06a 2011 0331 Revised Converter Stations estimate, including R.M. Elder 
assufillWon of VSC technology_for HVdc 

05 2007 0515 Revised western route placeholder. Increase costs due A.A. Poulin I J.B. Davies I 
to Construction and material cost increases. K.L. Kent 

04 2005 06 23 Western route placeholder. Defer the in-service date by J.B. Davies I K.L. Kent 
five_y_ears from 201210 to 201710. 

03 2004 04 06 Defer the in-service date by two years from 201 O 10 to J.B. Davies I K.L. Kent 
201210. 

02 20031112 Defer $2,462,000 worth of budget requirements from C.A. Nieuwenburg 
2003/04 to future years. 

01 2003 05 08 Change northern termination from Radisson to Henday, J.B. Davies I K.L. Kent 
increasing length by 20 km and costs by_$8,245K. 

- 2001 0613 Original CPJ J.B. Davies I K.L. Kent 

ADDENDUM DATE 
REVISION REVISED BY NUMBER (yyyy mm dd) 

Executive Committee 
J_Minute #1348.0g)_ 

MH Board of Directors 
(Minute #786-07-0~ 
Executive Committee 
J_Minute #1090.0§_ 
Executive Committee 
J_Minute #1030.0~ 
Executive Committee 

(Minute #999.05) 
Executive Committee 

(Minute #993.03) 
Executive Committee 
~inute #900.1 :!l 

APPROVED BY 
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2014/15 & 2015/16 Electric General Rate Application 

MANITOBA HYDRO 
CAPITAL PROJECT JUSTIFICATION ADDENDUM 

f Project Name (This section is required for all Addendums). 

I Bipole ill Project-CONVERTER STATIONS 

PUB/MH-I-20(e) 
Attachment 6 
Page2of4 

Recommendation (This section is required for all Addendums). 1 
Increase the budget by$ 846.5 million for the Converter Station components of the Bi pole Project, to a 
revised total of $2,675 and a revised in-service date of July, 2018. 

I Project Scope (This section is be filled out only if there is a change to the scope). 

The scope of this portion of the Bipole ill complex includes the following major components: 
- Design and construction 2300 MW Riel Converter Station and 230 kV AC Switchyard. 
- Design and construction 2300 MW Keewatinohk (Keewatinoow) Converter Station and 230 kV AC 

Switch yard. 
- Property acquisition and/or easements for the Riel and Keewatinohk Converter Stations. 

Changes to scope include: Selection of LCC HVdc technology requiring the inclusion of Synchronous 
Condensers, increased Bipole ill rating to 2300 MW, and revised project in-service date of July 2018. 

rFkground (This section is be filled out only if there is infonnation relevant to the recomm~ndation). 1 
I The last project re-estimate was completed in 2010, based largely on historical and budgetary pricing from 
i vendors as well as an assumption of VSC technology for the HVdc Converter and therefore no requirement 

for synchronous condensers. 

The revised estimate is based on LCC HV de technology as this was the technology bid by all vendors and 
incorporates the bid pricing received. The selection of LCC technology has resulted in synchronous 

! condensers being included in the revised estimate. Additionally, the awarded contract prices for the 
Keewatinohk Camp, Keewatinohk Site Development and the Keewatinohk 230kV AC Switchyard have 
been incorporated into the revised estimate. The estimate is based on a project in-service of July 2018, 
which is required to complete the HV de Converters installation. 

The recommended budget is based on a P50 estimate that includes all base costs and contingency at a 50% 
confidence level. 

P50 Estimate: 
Since the last estimate was developed in 2010 it was necessary to bring the estimate to 2014$ and several 
items in the point estimate had to be adjusted to match the increased level of detail that has been identified 
within the current scope. This resulted in an increase of $649 million to the P50 Estimate as a result of the 
following: 

• Incorporation of contract costs for the Keewatinohk 230kV AC Switchyard, Keewatinohk Site 
Development, Keewatinohk Camp and Keewatinohk Camp Services 

• Incorporation of bid price for the Keewatinohk and Riel HV de Converter Equipment contract 
• Inclusion of Synchronous Condensers in the scope of work as a result of LCC technology for the 

HV de equipment 
• Incorporation of allocated portion of actual costs for Riel Sectionalization project 

___ _._}!1C:C>IJJ.Ofation of_l]pdf!t_eci_c_o_sts f()r_ti1~l{_iel 230k\l_:'.\.C _S~itchyf!rcl__f':)(_Pansio_n_ __ _ _ ___________ _ 

Page 1of3 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-I-20( e) 
Attachment 6 
Page 3 of4 

Capital Project Justification Addendum 

rs;~g~ound (This section is be filled out only if there is informa;ion rele;ant to the recomm~~dation). 
i • Recommended contingency of $119.6M (decrease of $16M) to address remaining uncertainty. 

I 
I 

Reserves: 

I 
No Management Reserve for the Converter Stations component of the project is recommended to include in 
the estimate at this time. 

I 
\ In-Service Costs: 
i The overall increase to the in-service cost of the project is $846.5 (46%). This increase to the in-service 

I 
cost is due to the increases in the P50 base estimate, the change to the project in-service date, and addition 
of the Management Reserve. These increases are offset by reduced interest and escalation costs. 

I J ~tification (This section is re~uired for all addendums). ---

IA third 500kV HVdc transmission line with converter stations will provide for increased reliability to the 
I Manitoba Hydro system, due to the critical risk to the Province and the Corporation of a Dorsey Converter 
I Station outage or an Interlake (Bipole I and II) corridor outage. It will also provide an increase in southern 
I power due to reduced line losses on the existing Bipoles I and II (approximately 76MW in normal steady 
I state operation prior to the addition of new generation into the northern collector system). 

I The rating for Bipole ill was increased from 2000MW to 2300MW to ensure adequate spare HV de 
I transmission on the northern collector system. The increased rating ensures future generation associated 
I with Keeyask and Conawapa can be transi;nitted via Bipole I, Bipole II and Bipole ill in the event of a 
I single valve group outage. The increased rating limits the amount of future upgrades and equipment 
l_i:_~placement needed on the Bipole ill HV de system to accommodate future Conawapa generation. 

~------~ 

ANALYSIS OF ALTERNATIVES: (This section is be filled out only if there is a change to which alternative is being 
recommended) . 

.-----------·-------·- ----

1 Economic Anal_y_s_is ___ _ 
----, 

I 

i Discount Rate I % For current corporate rates see G911 
I For clarification on hurdle rates, contact i 
I _,I L._ ________________ I _______________________________ _ 1 

Economic Analysis Depa_rtment 

! Recommended Optio~ 
------ ------, 
NPV Benefits/(Costs) I 

,_____ -------
I 
I 

------·-----------i 
i No change. ' 

'---"'·-·--------·· ---- .. ----------·--------- -·---·-------------·-· 

[-----------·· 

i Other Alternatives Considered NPV Benefits/(Costs) 
-~---· --------------
;NIA. 

' 
. ------ - -·-- -' 

I Risk Analysis - (This section is be filled out only if there is a change to the project risk}. 
!--------- - --- --------~ 

• The risk & contingency methodology outlined at the NFAT for Keeyask & Conawapa Projects has been 
, applied to the revised Bi pole III Project estimate. The estimate includes a recommended project 

contingency at a P50 confidence level to address remaining areas of uncertainty. 

•_ I1~c;_lusi on o_f <1. l\1an<1g~Il1e11t_Reserve f.o_i:t_his portion of _th~Jlipole J!I c:_o_Il1P!~)(_ i_s no~ consid~~d_n(!c~ssary 

Page 2 of 3 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-1-20( e) 
Attachment 6 

Capital Project Justificft1'61l iali~ndum 

I Rj;k A~~iysis - (This section is be filled out only if there is a change to the project risk). 

I at this time. 

Total Budget - (This section is required for all Addendums). 

The impact on annual budget requirements is as follows (in thousands of dollars): 

Prev. Approved Proposed Increase 
Fiscal Year CPJ/Addendum CPJ Addendum (Decrease) 
Prev. Actuals $ 30,423 $ 30,423 $ 
2010/11 $ 46,255 $ 28,069 $ (18,186) 

2011/12 $ 59,696 $ 36,417 $ (23,279) 

2012/13 $ 148,883 $ 79,718 $ (69,165) 

2013/14 $ 300,258 $ 144,153 $ (156,105) 

2014/1~ $ 290,185 $ 221,051 $ (69,134) 

2015/16 $ 294,281 $ 580' 792 $ 286,511 

2016/17 $ 308,460 $ 828,733 $ 520,273 

2017/18 $ 347,692 $ 507,689 $ 159,997 

2018/19 $ 2,399 $ 195,085 $ 192,686 

2019/20 $ $ 18,432 $ 18,432 

2020/21 $ $ 4,520 $ 4,520 

Total $ 1,828,532 $ 2,675,083 $ 846,551 

I Proposed Schedule (This section is be filled out only if there is a change to the project schedule). 

I The schedule has been updated for the proposed change to in-service date of July 2018. 

r--
! Related Projects (This section is be filled out only if changed). 

j 1.5.2.1.1.1 Bi pole ill Project - Transmi-ss-i-on-L-in_e ___________ . 

11.5.2.1.3. I Bipole ill Project - Collector Lines 
j 1.5.2.1.7 .1 Bi pole ill Project - Community Development Initiative 
' 
i 1.1.2.3.62.1 Southern AC System Breaker Replacements __________ _J 
i Reference Documents (This section is be filled out only if changed). 
!-;---·----····---------·-··-·-··-· . ·-·-·-·-·--·-·--·1· 
; I. System Planning Department Report on Bipole ill Rating, 2012 11 02 
! 2. System Planning Department Report on Integrated Transmission Plan for Keeyask and Conawapa ! 
__ Generation,_2Q_1_2_0?..Q? . ---····-·······------------------· .. ·-··-·- ... ___ J 

Page 3 of 3 
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2014/U>'&fsjl(i)l5/16 Electric General Rate Application 
26026. APPROVED BY EXECUTIVE COMMITIEE 

MINUTE# 1503.02 

CAPITAL PROJECT JUSTIFICATION Al 
' FOR I 

Bipole III Project 
COLLECTOR LINES 

Addendum Number 07c 

DATE: 2014 10 21 
Financial Planning 

PUB/MH-I-20(e) 
Attachment 7 
Page 1 of4 

REVIEWED BY: 
(Owning Dept Manager) 

~~ 2{)1'-//to/01 

NOTEDBY:t~ ;?_Of'-//Jo/o'J. 

PREY. APPROVED BUDGET$: 
(Use $ value from approved CPJ 
or last approved CPJ Addendum) 

$191,438,000 

(if applicable) 

Coordinating Division: 

Constructing Division: 

Financial Department: 
(ifover$1 million) 

REVISED BUDGET$: 
(Total Net Cost) $260,150,000 

START DATE: 
(ls1 Cost Flow) 2001 06 

PREY. APPROVED !SD: 
(Use In-service Date from approved 2017 10 
CPJ or last approved CPI Addendum) 

REVISED !SD: 
(Last Major In-service Date) 

RISK MA TRIX/ 
BUSINESS CASE TIER: 
(Optional) 

INVESTMENT REASONS: 
(Optional) 

2018 07 

N.A. 

Operational Enhancement (60%) 
New/increased Gen. Delivery (20%) 
Capacity Enhancement (20%) 

RECOMMENDED FOR IMPLEMEeNT ON: /;:7 OWNING DIVISION: 

OwningDiv.Manager: ~' --- 2!0\l\-[1-.:i[c-z.. 
BIPOLE III PROJECT 

£/,'_ / / ""'- J.M. NODE NUMBER: 

Business Unit V.P.: /,,7t'a:11'~11{' 70c+-2a / 'f 
1.5.2.1.3.1 

P:15534-P:15537, P:15542, P:15543, 
P:15696, P:15697, P:18260, 
P:18261, P:20790, P:21201, P:23816 

PRIMARY JUSTIFICATION: 
Indicate key project drfver(s): 

D Safety 

D System Supply 

cg) System Reliability 

D Customer Service 

D Efficiency 

D Environmental 

W.B.S. NUMBERs: 

MAJOR ITEM [8'] DOMESTIC ITEM D 

PREPARED BY: Alastair Fogg I Adele Poulin 

DATE PREPARED: 201409 24 

NERC COMPLIANCE': [8'] YES D NO 
REPORT NUMBER: 

*Determine if the project requires compliance with North American 
Electric Reliability Corporation (NERC) CIP Cyber Security Standards. FILE NUMBER (Optional): 

06c 2011 03 31 Revised estimates for increase to five collector lines, two A.A. Poulin IP. Wang 
electrode Jines, include construction power and 
sectionalization of R49R and all related_E!ope~ 

05 2007 05 15 Revised western route placeholder. Increase costs due to A.A. Poulin I J.B. Davies I 
Construction and material cost increases. K.L. Kent 

04 2005 06 23 Western route placeholder. Defer the in-service date by J.B. Davies I K.L. Kent 
five years from 2012 10 to 2017 10. 

03 2004 04 06 Defer the in-service date by two years from 201 O 10 to J.B. Davies I K.L. Kent 
2012 10. 

02 20031112 Defer $2,462,000 worth of budget requirements from C.A. Nieuwenburg 
2003/04 to future years. 

01 2003 05 08 Change northern termination from Radisson to Henday, J.B. Davies I K.L. Kent 
increasing length by 20 km and costs by $8,245K. 

" 2001 06 13 Original CPJ J.B. Davies I K.L. Kent 

ADDENDUM DATE REVISION REVISED BY NUMBER (yyyy mm dd) 

Executive Committee 
(Minute #1348.02) 

MH Board of Directors 
(Minute #786-07·0~ 
Executive Committee 

(Minute #1090.0§)_ 
Executive Committee 
_lMinute #1030.0~ 
Executive Committee 

(Minute #999.05) 
Executive Committee 

(Minute #993.03) 
Executive Committee 
JMinute #900. 11.J.. 

APPROYEDBY 
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2014/15 & 2015/16 Electric General Rate Application 

MANITOBA HYDRO 
CAPITAL PROJECT JUSTIFICATION ADDENDUM 

PUB/MH-I-20(e) 
Attachment 7 
Page2of4 

-------------, 

I Project Name (This section is required for all Addendums). ! 

I Bipole ill Project - COLLECTOR LINES 

I Recommendation (This section is required for all Addendums). l 
I Increase the budget by $68.7 million for the Collector Li-ne_s_c_o_m_p-on_e_n_t_s_o_f-th_e_B-ip_o_l_e_ill_P_r_o_je_c_t_, t_o_a __ ___,JI 

! revised total of $260.2 million and a revised in-service date of July, 2018. . 

i Project Scope (This section is be filled out only if there is a change to the scope). 

!The scope of this portion of the Bipole III Project includes the following major components: 

I 

- Design and construction of three permanent and two temporary 230 KV collector lines for the 
Keewatinohk (Keewatinoow) Converter Station. 

- Construction power substation, 138 KV line, microwave tower, and distribution feeders for the 
Keewatinohk Converter Station. 

- Design and construction of the Riel and Keewatinohk electrode lines. 
- Sectionalization of 230 KV transmission line R49R at Riel and associated modifications at Ridgeway 

and Rosser stations. 
! - Property acquisition and/or easements for the above components. 
\ - Design and construction of a new bay and modifications at existing Long Spruce 230 KV AC 

switch yard for the new collector line to Keewatinohk Converter Station. 
i - Design and construction of a new bay and modifications at existing Henday 230 KV AC switch yard for 
1 the four new collector lines to Keewatinoow Converter Station. 

Design and construction of breaker replacements at existing stations (Ridgeway, Rosser, and 
McPhillips) for Bipole ill. 

i Changes to scope include: the issued Licence & Conditions, double circuit requirement for one collector 
i line, increased reliability design for electrode lines, updated assumptions for direct negotiated clearing and 
! construction contracts, inclusion of Long Spruce and Henday 230 KV station expansions/modifications, 
Unclusion_()f bre_ajc_e_i- replacements, and rev~s~cl_s_c_!J._edul~ ancl_project in-service date to July _2_0_18_. __ _ 

i_ -Background (Thi~-;,~~;i~n-i~~;;~~~out onl;i th~~~~~i~formati~~-r~~~~~nt to the recom~~~~~-----~--. -
1
i 

:-Th~ last project re~es"ti;;ate-~as co~pleted in 200911 o;-iJase<lo-;;_concepi~a1 scope of coilector-line----
: components, prior to issuance of the Project Licence. i 
. ' 

The revised estimate incorporates a more detailed scope based on an issued environment act licence, 
increased scope (new items in this component), as well as up-to-date market information. The estimate is 

, based on a project in-service of July 2018, which is required to complete the HVdc Converters installation. 

' The recommended budget is based on a P50 estimate that includes all base costs and contingency at a 50% 
' confidence level. 

PSO Estimate: 
Since the last estimate was developed in 2010 it was necessary to bring the estimate to 2014$ and several 
items in the point estimate had to be adjusted to match the increased level of detail that has been identified 
within th_ec_u!re_nt scope. In additiOI],!l_e~ it_e111_s \\'ere i11_clucled in tJ1e currentscopefor tJ1is compone_rg_. 

Page 1of3 

i 
' ' 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-l-20(e) 
Attachment 7 

Capital Project JustificaEl!i•icPJ~dum 

Background (This section is be fillerl out only if there is information relevant to the recommendation). 

This resulted in an increase of $83 million to the P50 Estimate as a result of the following: 

• Incorporation of Environment Act Licence conditions and monitoring requirements 
• Change to include a double circuit requirement for the Keewatinoow to Long Spruce AC collector 

line 
• Incorporation of increased reliability design for both electrode lines 
• Change to assume Clearing, 230kV AC transmission line construction and Construction Power 

contracts as Direct Negotiated Contracts (DNCs) 
• Inclusion of new items - Long Spruce and Henday 230 KV station expansions/modifications and 

breaker replacements projects · 
• Recommended contingency of $18M (increase of $800K) for this component, to address remaining 

uncertainty. See Risk Analysis section. 

Reserves: 
No Management Reserve for the Collector Lines components is recommended to include in the estimate at 
this time. See Risk Analysis section. 

In-Service Costs: 
The overall increase to the in-service cost of the project for this component is $68 M (36% ). This increase 
to the in-service cost is due to the increases in the PSO base estimate, the change to the project in-service 
date and increase in the recommended contingency. These increases are offset by reduced interest and 
escalation costs. 

Justification (This section is required for all addendums). 

1 
A third SOOkV HV de transmission line with converter stations will provide for increased rdiability to the 

I Manitoba Hydro system, due to the critical risk to the Province and the Corporation of a Dorsey Converter 
Station outage or an Interlake (Bipole I and II) corridor outage. It will also provide an increase in southern 
power due to reduced line losses on the existing Bipoles I and II (approximately 76MW in normal steady 
state operation prior to the addition of new generation into the northern collector system). 

i 
1 The rating for Bipole III was increased from 2000MW to 2300MW to ensure adequate spare HV de 

transmission on the northern collector system. The increased rating ensures future generation associated 
with Keeyask and Conawapa can be transmitted via Bipole I, Bipole II and Bipole III in the event of a 
single valve group outage. The increased rating limits the amount of future upgrades and equipment 

i I replacement ~eded on theBiiJole III HV de system to accommodate future Conawapa generation. --- _ _J 

ANALYSIS OF ALTERNATIVES: (This section is be filled out only if there is a change to which alternative is being 
recommended). 

iE.~~~~.,:;i~ :a.;;~lv~i~ - -··-···--- - --- - - - - . -I 
1-Di~~~~;;t-R~~e ------- -- --- ---, - - - %~~~~~~rent_c_:C~~rat~ ~~;~. ~.:-~s11-r ~~~~~~:~~~~~y~i: ~:!~~~~~«;;n!;c1--: 
L---------------- ·------~' ------- ___ _j_ -- ----- - - --------, 

r------ ----- ------ --- -·-----·· ---- - ---------

i Recommended Option 
f-
: No change. 
--------------

NPV Benefits/(Costs) 

' ------------ ------

Page 2 of 3 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-l-20(e) 
Attachment 7 
Page 4 of 4 

Capital Project Justification Addendum 

NIA 

I Other Alternatives Considered NPV Benefits/(Costs) 

I Risk Analysis - (This section is be filled out only if there is a change to the project risk._l·-------------i 

! The risk & contingency methodology outlined at the NF AT for Keeyask & Conawapa Projects has been 
applied to the revised Bipole III Project estimate. The estimate includes a recommended project 
contingency at a P50 confidence level to address remaining areas of uncertainty. cy i' 

Inclusion of a Management Reserve for this portion of the Bipole III complex is not considered necessary 
I at this time. 

I Total Budget - (This section is required for all Addendums). 

The impact on annual budget requirements is as follows (in thousands of dollars): 

Fiscal Year 
Prev. Actuals 
2010/11 
2011/12 
2012/13 
2013/14 
2014115 
2015/16 
2016/17 

I 2017/18 
I 2018/19 
I======= 
! Total 

L __ 

Prev. Approved Proposed Increase 
CPJ/Addendum CPJ Addendum (Decrease) 

$ 0 $ 0 $ 
$ 2,121 $ 386 $ (1, 735) 

$ 19,917 $ 2,075 $ (17,842) 

$ 52,709 $ 4,394 $ (48,315) 

$ 30,141 $ 26,265 $ (3, 876) 

$ 30,927 $ 58,432 $ 27,505 

$ 34,255 $ 75,516 $ 41,261 

$ 13,549 $ 51,722 $ 38,173 

$ 7,819 $ 36,708 $ 28,889 

$ $ 4' 653 $ 4,653 
~======~ 

$ 191,438 $ 260,150 $ 68,711 

r- -------------- ---------, 
! Proposed Schedule (This section is be filled out only if there is a change to the project schedule). 

I-'. T_h_e_s_c_h~ule has been updated for the proposed change to in-service date of July 2018._ __ _ . _-_ .. -. __ -__ -__ - _-_·-_1 

i Related Projects (This section is be filled out only if changed). 

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

!---------------------------------·-~---------------------~------. 

1.5.2.1.1.1 Bipole III Project - Transmission Line 
1.5.2.1.2. l Bipole III Project - Converter Stations 
1.5.2.1.7.1 Bi pole III Project - Community Development Initiative 

, Reference Documents (This section is be filled out only if changed). 

' 1:-SystemPlanning Depm:tmeirt Report onBipole rriR.ating, -2012-1162 _______ - - -
' 2. System Planning Department Report on Integrated Transmission Plan for Keeyask and Conawapa 

Gener<ltion, 2012 Q7 06 

Page 3 of 3 
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D1876(A) 

2014115 & 2015116 Electric General Rate Application 
APPROVED BY EXECUTIVE COMMITTEE 
MINUTE# 1503.02 

DATE: 201410 21 
Financial Planning 

CAPITAL PROJECT JUSTIFICATION AI 
FOR 

Bipole III Project 
COMMUNITY DEVELOPMENT INITIATIVE 

Addendum Number 07d 

REVIEWED BY: 
(Owning Dept M~r) 

/IJ. ~ /Jo/fto(vJ 
PREV. APPROVED BUDGET$: 
(Use$ value from approved CPJ 
or last approved CPI Addendum) 

REVISED BUDGET$: 

NOTED BY: 
(if applicable) 

Coordinating Division: 

ctfi}~ ZOl'-i/10(1~ 
Constructing Division: 

Financial Department: 
(if over $1 million) 

t:fuY~r-{eN.q .tcN/;t~/ 

(Total Net Cost) 

START DATE: 
(1s1 Cost Flow) 

PREV. APPROVED ISD: 
(Use In-service Date from approved 
CPJ or last approved CPJ Addendum) 

REVISED ISD: 
(Last Major In-service Date) 

RISK MA TRIX/ 
BUSINESS CASE TIER: 
(Optional) 

INVESTMENT REASONS: 
(Optional) 

$60,782,000 

$61,954,000 

2014 03 

2017 10 

2018 07 

N.A. 

PUB/MH-l-20(e) 
Attachment 8 
Page 1 of3 

___.-;;;:;;?' OWNING DIVISION: 
RECOMMENDED FOR IMPLEMEZ: 

BlPOLE III PROJECT 

Owning Div. Manager:- C. / 2.'<l\~\ le\ 01-. J.M. NODE NUMBER: 

Business Unit V.P.: ~ ~"d-201 ~.B.S.NUMBERs: 
1.5.2.1.7.1 

PRIMARY JUSTIFICATION: 
Indicate key project driver(s): 

D Safety 

D System Supply 

~ System Reliability 

D Customer Service 

D Efficiency 

D Environmental 

NERC COMPLIANCE*: ~ YES D NO 

*Determine if the project requires compliance with North American 
Electric Reliability Corporation (NERC) CIP Cyber Security Standards. 

- 2001 06 13 Original CPJ 

ADDENDUM DATE 
REVISION 

NUMBER (yyyy mm dd) 

P:21948 

MAJOR ITEM ~ DOMESTIC ITEM D 

PREPARED BY: Alastair Fogg I Adele Poulin 

DATE PREPARED: 2014 09 26 

REPORT NUMBER: 

FILE NUMBER (Optional): 

E.R. Kristjanson Executive Committee 
~inute #1453.0:& 

REVISED BY APPROVED BY 

29

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight



2014/15 & 2015/16 Electric General Rate Application 

MANITOBA HYDRO 
CAPITAL PROJECT JUSTIFICATION ADDENDUM 

I Project Name (This section is required for all Addendums). 

I Bipole ill Project - COMMUNITY DEVELOPMENT INITIATIVE (CDI) 

I Recommendation (This section is required for all Addendums). 

PUB/MH-l-20(e) 
Attachment 8 
Page 2 of3 

Increase the budget by $1.2 million for the Bipole ill Community Development Initiative ("CDf') fund, 
that was approved by the Manitoba Hydro-Electric Board in May 2010, to a revised total of $62.0 million 

I Project Scope (This section is be filled out only if there is a change to the scope). 

I Community Development Initiative ("CDI") fund for Manitoba Hydro to provide benefits to 
I communities in vicinity of the Bipole ill Project 

·---------------------~ 

I Background (This section is be filled out only if there is information relevant to the recommendation). 

The Manitoba Hydro-Electric Board approved the establishment of a Bipole ill Community Development 
Initiative ("CDf'), valued at up to $6 million a year, for Manitoba Hydro to provide benefits to 

I communities in the vicinity of the Bipole ill project facilities (May 20, 2010, minute 808-10-03). 
I 

! Following this approval, the Bipole ill Preliminary Preferred Route became known and was released 
publicly in July 2010. From the time of Board approval, a multi-business unit CDI Working Group 
continued to meet to refine the CDI approach, in light of the preliminary preferred route, and to develop 
related communications material. Following feedback regarding the CDI, there was consensus that the 
refinements described in the recommendation be implemented, which include the following: 

a) That CDI payments be provided for a 10 year period, with the possibility of program renewal at the 
end of the 10 year period; 

b) That CDI payments begin upon receipt of the Bipole ill regulatory approvals; 
c) That the boundary for communities whose eligibility is based on proximity to the line be limited to 

40km; 
d) That the eligibility requirements for incorporated towns and villages be such that a town or village 

must be located within a municipality traversed by the line and be located within 40 km of the line; 
and 

~-e~) _That the_CDI payments to communities be adj_usted annually with the change in inflation_. ____ -' 

~ - ------------- ----·----------i 
i Justification (This section is required for all addendums). 

I The CDI program remains inclusive of a variety of interests; is required as part of Bipole ill; and will be an I 
l_ effective means of promoti_11_g_.c;ol_l!nmnity support for hosting the B~pol~!_I!project facilities J 

ANALYSIS OF ALTERNATIVES: (This section is be filled out only if there is a change to which alternative is being 
recommended). 

i Economic Analysis 
i----·--·----------~---, 

I Discount Rate I 
·--~~--------· ' 

0 -1-F~~-clarification on hurdle rates, conta~i __ _J 

::o For current corporate rates see G911 : Economic Analysis Department ] 
-------- --- ···-. ____________ L ______________ . ---·-·· --·· --------~ 

Page 1 of2 
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2014/15 & 2015/16 Electric General Rate Application 
PUB/MH-I-20(e) 
Attachment 8 

. J;'al{e 3 of3 
Capital Project Justification Addendum 

----------------

1 Recommended Option 
j No Change-- -----

I Other Alternatives Considered NPV Benefits/(Costs) 

rN.A. --~------

Risk Analysis - (This section is be filled out only if there is a change to the project risk). 

No Change. 

i 1 I Total Budget - (This section is required for all Addendums). ' I 
The impact on annual budget requirements is as follows (in thousands of dollars): l Prev. Approved Proposed Increase 
Fiscal Year CPJ/ Addendum CPJ Addendum (Decrease) 
Prev. Actuals $ $ $ 

I 2013/14 $ 53,937 $ 53,863 $ (73) 

2014/15 $ 2,157 $ 2,291 $ 134 
I 2015/16 $ 1,979 $ 1,979 $ I 

2016/17 $ 1,787 $ 1,787 $ I 
2017/18 $ $ $ ' 922 1,581 659 I 

I 
2018/19 $ $ 453 $ 453 

I Total $ 60,782 $ 61,954 $ 1,172 

I 

I - - . . 1 

i Proposed Schedule (This section is be filled out only if there is a change to the project schedule). I 
I The schedule has been updatedf~;~he proposed change to in-service date .of July 2018. ~ 
--------- -·---------·-·--- - -----·-------------------------- _____________ J 

I 
I Related Projects (This section is be filled out only if changed). 

-------------------------·-------- -------·----------------- ·-·----------- --

1.5.2.1.1.1 Bipole ill Project - Transmission Line 
- - -- -- ----·----------------------- --- - .. _______ J! 

1.5 .2.1.2.1 Bi pole ill Project - Conve1ier Stations 
1.5.2.1.3.1 Bipole III Project - Collector Lines 

1 Reference Documents (This section is be filled out only if changed). 
·-------- - ---- - ------ ------ - ------ - - ----------- - -----

Identify any additional reference documents (relative to those already listed in the previous 
1 C::f'J/}\ddend1JII12~h_at supjJOr(_orprovide backgroun<i on this recomn1endation._ 

i 

Page 2 of 2 
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• E.kkn, )iZlIi4
• OIOZB(A)

2-nt’

? I9(A
CAPITAL PROJECT JUSTIFICATION ADDENDUM

FOR

I I
DIPOLE III WESTERN ROUTE 500kv HVDC

TRANSMISSION LINE & 2000MW CONVERTERS
Addendum Number 06

REVIEWED BY I’REV. APPROVED BUDGETS: $2,247,835,000
Owning Dept Mgr Transmission) (Use $ value fwm approved CPJ

or last approved CF.! Addendum)
Owning Dept Mgr — Power Supply) REVISED BUIGET $t $3953749000

(Total Net Cosi)

NOTED 1W: START DATE: 2001 06
ifapplicahle) (I’ Cost flow)

Coordinating Dir PREV.APPROVED Isv: 201710
(Use In-scndicc Date from approved
CI’) or last approved CI’.! Addcndu:ri)

Constructing Dlv: REVISED ISOt 2017 10
(Indicate Mull if inUre than I)

Finarizia): RISK MATRIXJ fler 2(953 DC)
BUSINESS CASE TIER:

1NVESTM1D1TREASO, Operaira!Exha,cezwrt(6D%)
(CaIegry rnl Splifl New/increased Ocr. Delivery (20%)

I rnn,riw Fnhnprpqvnt 1’O%

RECOMMENDED FOR IMPLEMENTATION: OWNING DIVISIONs: Trw,smissoc Pianning & Design
Ntw Gatniiea Construction

Owning Div. Mgr— UI. NODE NUMBER: L52,:
Transmission:

Owning Div. Mgr— W.IIS.NU?vIJlERs: P:012I8, P:0422l,P:10155, [‘:14363
Power Supply: P14364. P:145 IS, P:15533 - P: 5537,

I’; 5540— P15544, P15696,1’: 15697
Vice-President— % 1,7 94. o9.io MAJOR ITEM DOMESTIC ITEM [JTransmission:

Vice President — PREPARED By: K.L Kent (Complex Owner)
Power SUflPIY/

__— CT / 0 DATEPREPARED: 20090818

REPORT NUMBER;

I I
Cs 20070515 v:sawss.ern ritepIac{oJder nceasecov.sth,e A.A. P:jn/J3. )aves! MH Board DI Dre1zrs

0 COiStflsmiofl arid niateaJ cost raeasas. KL Kent (Mnuta 7B5-O7O5
04 2305 06 23 Ws:em route p acah:dor. Dater tN l.,-srica cate by ..B. a’ias! K.L Kent Execttve Cornmlee

t.o ye&s Irr. 2012 lOla 202 10- (Mkmto C09O06)
03 20040406 Deler the In-servIce data by two years tram 201010 to J.B. Dav:es I K.L Kent ExectiEve Committee

202 10. (Khre *103005)
02 200311 12 DWer$2.462.ODt worth ef btdget reiremonts trem CA. rfieuraanbtrg Execflva CimIEtee

2X3/04 :o Mura wears. (&inWo *999.05)
01 2CC3 0508 Change northern :vmlw,on rc— Padisson to henday, IS. Davies! ‘CL. Kent Exeuvs CommIttee

taasn tern by.20 Ian a*t costs by 58,245K. çM,UtG 4993.03)
2001 06 13 Oiigln& CPJ J,B. Davies I K.L Kent Executlv Committee

(MinutB_9DDl1)
A)EtJIvI (yyyyrrnndd) REVISION REVISED flY APPLOVED BY
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MANITOBA HYDRO
CAPITAL PROJECT JUSTIFICATION ADDENIMJM

Project Name (Thfs section is required for all Addondums).

_______ ______ _____________

Bipole UI Western Route 500kV HVdc Transmission Line & 2000MW Converters

Recommendation (This section is required for an Addendums).

Increase the budget for the Dipole III complex by $1706 million to a revised total of $3954 million, in
order to incorporate the following:
- review of estimates for all components of the complex (total increase of $739 million to the base
estimate, 2009$),

- inclusion of contingency for all components of the complex (total increase of $525 million to the base
estimate, 2009$), and

- the resultant changes to interest and escalation (incrcasc of $442 million).

Project Scope (This section is be tilled out only 1 Ihere is a change to he scnpo).

No change to the high-level concept at this lime. PotentiaJ future changes to scope (cost and schedule) that
maybe forthcoming in a subsequent CPJ Addendum (i.e.. are not part of this submission) are as follows:
— Changes to the existing transmission network or at existing generation facilities that may be necessary

as a result of the Bipole III transmission line and converters being added to the system.
— Changes that may be necessary for an Hyde transmission line and converters rated at 2500MW.
— Application of Transmission Development Fund (TDF) and/or Adverse Effects policies that maybe

recommended for the Bipole Ill complex.

______ _______

Background (This sections bo fklod out only it there s informatiDn relevanl to the reconvnondation).
CPJ Addendum 404, submitted in April 2005, was the firsi introduction to the Capital Expenditure Forecast
ofa western-routed 500kv HVdc transmission line with 2000MW of converters. The budget submitted
with CPJ Addendum #04 was a placeholder only, pending completion of studies by System Planning, and
was based on a 2001 estimate prepared by Teshmoni Consultants.

CR1 Addendum 4O5, submitted in May 2007. addressed an increase of 45km to the length of the
- transmission line, as well as increases being experienced in transmission line material and construction
costs due to market prices. The cost of licensing, property and converters were not updated at that time,
nor was contingency identified in that estimate.

This C?) Addendum #06 covers re-estimates that have been prepared since either the 2001 Teshmont
report or the May 2007 CPJ Addendum, for all components of the Bipole m complex. These re-estimates
result in an increase of S739 million to the base estimate, detailed as follows (all amounts are in 2009$).

TRKNSMISSION-RELATED ITEMS (total increase of S142 million to base estimate):

a) 500kV dc Transmission Line
The base estimate for the transmission line has increased by $72 minion due to a design change from
double to triple conductor, n order to lower the surface field gradient to accepted worldwide practEces
and thus minimize (lashovcrs, and by $25 million due 10 the application of the Transmission Line
Agreement (TLA), or unionization of labour.

Page 1 of 7
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Capital Project Jimlification Addendum

Background crbis seccn is be hued out only if there is irformation mievarn to the recommenoatiol).

b) Northern 230kV Collector Lines
Reflects increases since 2001 to both construction material and labour costs ($23 million). A]so
reflects an increase of 39km to the overall length of transmission line construction required ($9
million). In addition, the line from Limestone to Conawapa, previously assumed to be established with
the construction power for the Conawapa OS, is now required first for construction power of the
Northern Converter Station ($9 million).

c) Licensing & Environmental Assessment
Costs have increased by 52 million due to more comprehensive aboriginal and commuaity
consultations.

d) Sectionalize 230kV Transmission Line R49R at Ri&
This is a new item, estimated at $2 million. R49R sectionalization is required to accommodate and
reliably transmit a 2000MW Bipole ifi al Rid. This had been recommenced with the Riel
Sectionalization project but was deferred to coincide with Bipole III converters.

In addition to the above, the risk assessment yielded a contingcncy estimate of $143 million (see the Risk
Analysis section for details). These changes, along with an increase of 557 million for interest and
escalation, make the total net increase equal to $343 million and the revised tolal net cost equal to $1477
million1 for the transmission-related portion of the complex.

CONVERTER-RELATED ITEMS (lotal incre,se of $596 million to base estimate):

e) Rid Converter Station
Converter and HVdc equipment costs remain relatively unchanged: however, the costs for synchronous
condensers have more than doubled. Studies have also recommended the addition of a fourth
synchronous condenser for the 2000MW Bipole ($193 million combined increase). Other increases to
the base estimate include: higher construction management, project management and engineering costs,
which were not fully considered in [he 2001 placehoider ($49 million); and increase in she size,
development and infrastructure costs driven by safety and maintenance requirements, as ‘veil as
additional facilities for fast drain and oil spill containment systems ($29 million).

0 Northern Convener Station at Conawapa
Converter and HVdc equipment costs remain relatively unchanged. Changes to the base cost are as a
result of: inclusIon of the construction camp previously assumed to be built and covered by the
Conawapa OS. Project ($38 million); higher construction management, project management and
engineering costs not fully considered in the 2004 placeholder ($6 I million), and site size increase of
2.2 times that assumed in 2001 and the associated increase in site development and infrastructure costs
driven by safety and maintenance requirements, as well as additional facilities for fast drain and oil spill
containment systems ($54 million).

g) Rid Site Development for Converters & 230kV Switchvard
Part of the switchyard will be established under a separate project, Riel Sectionalization; however, the
concept was developed to more easily accommodate the future HVdcz requirements (5 bays and 12
breakers vs. just 3 bays and 9 breakers) and reconfiguration to accommodate a transfer bus scheme,
therefore 50% of the equipment costs are included in this estimate ($33 million). An expansion of the
230kV switchyard is required with Bipole ifi to output the 2000MW, establishing 4 new bays and 11
breakers, and required terminations for HVdc equipment are included in the base estimate ($51
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Capital Project Justification Addondom

Background (imis seotien is be tilled out only if tho,e is informalion r€levnt to the recomrnsndaUon).

million). Half of the site development costs at Riel are included here as attributable to the Convener
Station and 230 Switchyard, whereas the 2001 report did not have any site development costs (assumed
it would be developed at Rid prior to Bipole 111). Like the northern converter station, the site size at
Rid has increased (approx. 2.6 times) due to maintenance and security requirements, changes to oil
spill containment systems, and planning the layout to accommodate for future additions to the station
(i.e. paralleling line and additionni 500kv and 230kv AC lines). The associated sue development and
jnfrastmcwre costs have increased (S28 million).

h) Northern 230kv Switchvard
Estimate has increased by $25 million to accommodate the folowing scopc changes: two temporary
additional AC lines required to transmit a 2000MW Bipole in the interval when Bipole mis in service
before Conawapa U.S. (due to the change in generation sequence), and three lines for future Gilliam
Island addition, for a total of 8 bays and 32 breakers.

i) Progeny for the Rid Converter Station
Not previously included in the estimate. Includes $6 million worth of station site properties and $12
mililon worth of buffer properties, all purchased from privale owners.

i) Construction Power Station for Northern Convener
This item was not previousy included, as it had been assumed to be part of the construction of the
Conawapa Generation Station. Due to a change in sequencing this complex will be the first to require
construction power, and hence the estimated cost of $15 mil]ion is now part of this complex.

Ic) Electrode Lines and Stations
Other components not previously included that have now been estimated are for the electrode lines and
stations for both the Northern and the Riel Converter Stations, for a total of $2 million.

In addition to the above, the risk assessment yielded a contingency estimate of $382 million (see the Risk
Analysis section for details). These changes, along with an increase of S384 miiHon for interest and
escajation, make the total net increase equal to S1363 million and the revised total net cost equal to $2477
million, for the converter-related portion of the complex.

JUSTIFICATION—BUSINESS CASE ANALYSIS (SUMMARY):

Justification and Link to Corporate/Business Unit Goals (This section is be filled out only if there is a
change to some aspect of the recommended alternalive).

On July 4°’, 2001 a System Planning report entilled “Minimum Transmission Requirements for HVDC
Bulk Syslem Reliability” (SPD 01/7) was issued and subsequently approved. A major recommendation of
that report was for a Bipole ur transmission line routed east of Lake Winnipeg. Converter capacity to be
connected to the line would be considered in subsequent studies.

At the request of the MI-TEB, System Planning eagnined reliability alternatives to an eastern routed Bipole
ifi line. The report entitled “Manitoba HVDC Reliability Alternatives” (SPD 2006/il) was issued on
October 4’, 2006, and concluded that Bipole ifi routed west of Lakes Winnipegosis and Manitoba with
2000 MW of converter capacity was the leading reliability alternative to an eastern routed line,
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Capital Project Justification Addendum

JUSTIFICATION—BUSINESS CASE ANALYSIS (SUMMARY):

Justification and Link to Corporate/Business Unit Goals (Th section is be tilled out only it thsre a achange to some aspect of the recommended altemaIve).

Based on the conclusions of this report, a recommendation was made by the Executive to the MHEB to
proceed with Bipole UI, routed west of Lakes Winnipegosis and Manitoba, and with 2000 MW of
converter capacity.

Capital Jnvestment Categorization:
Driver Category Sub-category Amount
Reliability-OutageRelated OperationaLEnhancement NewAssetAdthion 6% $2372250, C0Reliability-Load Related Capacity Enhancement (for New Asset Addition 20% $ 790, 750, DOD

domestic load)
Reliability-Load Related New/increased Gcneration New Asset Addition 20% $ 790,750, 000

Delivery (for domestic load)

___________________

$3, 953, 75C, DOD

ANALYSIS OF ALTERNATIVES: This section is be filled out only if there is a change tu which alternative is beingrecommended).

Economic Analysis

_______________
_________ ________

I R I Far current Corpacate r4tes set G91t —___________iscoun a e For clartflcallon on hurdle rates. contatt EccnDnic Analysis Deptment

Recommended Option

____

-

-

___

(= PV BENEFT P!C9I1
No change.

I

_____________

. ————.—..— .————

_________

——
— — — .— —

___________

Other Allernavesconered (= PV of BENEFHS-PV of COSTS)
Nochang

___

-

Risk Analysis— (This section is be tilled out only if there isa change 10 the project risk). - -

Contingency (total of $525 million in base 2009$):
The contingency estimate is based on risk assessments that were conducted to identify areas of uncertainty
or potential fluctuation, and is dctailed as follows:

TRANSMISSION-RELATED ITEMS (total contingency of $143 million or ] 5% of the base costs):
a) 500kV dc Transmission Line (total contingency = $116 million or 15% of the base costs

— A potential change to the detailed route selection or line lengLh of up to 10%, as the final route has
not yet been detennined (SB? million).

-
Related to lack of geotechnical information, uncertainty with soil conditions calls for the purchase
of extra foundation types to allow for flexibility during the tight construction window ($15 million),

J - Potential premiums in association with maxinñing aboriginal content ($10 million).
- Higher compensation to property owners for damages during construction, based on National
Energy Board (NEll) compensation settlements recently experienced in Alberta ($4 million).
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Capital Project SustWicntion Addendum

Risk Analysis — (This soc1on Is be filled out only II there is a change to the project risk).

5) Licensing & Environmental Assessment (total contingency = S13 million or 21% of the base costs)
- Greatest risk for licensing is in the COStS for aboriginal and conununity consultations ($9 million).
- Potential for even more extensive environmental monitoring and assessmenls, based on our
experiences with [he Wuskwatim project ($4 million).

c) Northern 230kV Collector Lines (total conUngency = $10 million or 12 % of the base costs)
Design uncertainty and exact location of the northern converter station could increase We total line
lengths assumed.

Property for 500kv dc Transmission Line (total contingency = $4 million or 18% ci the base costs)
Potential increases in land values, by as much as 50%, based on the NEB compensation settlements
recently experienced in Alberta. Note however that this risk estimate does not include any costs for
expropriation of land and the associated iegal expenses.

CONVERTER-RELATED ITEMS (totai contingency of $382 million or 26% of the base costs):

e) Rid Converter Station (total contingency = $200 million or 39% of the base costs)
Based on a Range Estimating session, recommend continger.cy for equipment costs due to limited
number of supplitrs worldwide and variability on exchange rates ($100 million for converters and $100
million for synchronous condensers).

f) Northern Convener Station (total eontinency = $135 million or 18% of the base costs)
Based on a Range Estimating session, recommend contingency for equipment costs due to limited
number of suppliers woi-ldwide and variability on exchange rates ($100 million for converters); and
potential for higher costs associated with northern work ($35 million).

g) Riel Site Development for Converters & AC Switchyard (total continency = $25 million or 19% of the
base costs)
Final Design for Phase A of the Rid Switchyard won’t be available from the engineer and procure
contract until January 2010, while final design for Phase B is three to six years away. There is also
uncertainty with line protection, cyber security, and building strength. Re-work is anticipated for site
preparation, as construction will be started ahead of final design to protect against the risk of a wet
sununer delaying the consti-uction progress.

h) Northern 230kv AC Swiichyard (total contingency = $15 million or 31% of the base costs)
Based on a Range Estimating session, recommend contingency for potentially higher costs associated
with northern work.

i) Construction Power Station for Northern Convener Station (total contingency = $4 million or 27% of
the base costs)
Design and constwction estimate are based oaa conceptual Single Line Diagram (SLD) only; the site
size and exact location of the Converter Station is not yet confirmed.

j) Northern and Rid Electrode Lines (total contingency = $3 million or 36% of the base costs)
The length of the lines is not certain, as Electrode sites have not yet been determined. Also provides for
the use of steel lowers if necessary (base estimate assumes wood).
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Capital Project JHshIication Addendum

Risk Analysis - çrhis section is be ruled out oniyif there is a change to the pmject h).
Manogement Rcservc (total of $334 million in base 2009$):
Also identified during the risk assessment but not included in the contingency estimate at this time, are the
management reserve items listed below. Though each of the components covered by this list has a
contingency amount included within the project estimate, there is potential for further increases above
those contingency amounts, for the following factors:
— Premium if basing the converters estimate on pricing received lion the mosi experienced sunplier

(5102 million, high probability).
— Uncertainty on the northern interconnecting station modifications at Henday Converter Station aiid

Long Spruce Gencrating Station, as the scope is not well defined at this time (S20 million, high
probability).

— Allowance for greater requirement for engineering, project management and construction management
on the Northern Converter Station and the Rie] Converter Station projects ($14 million, high F
probability).

— Allowance for poor soil conditions during construction of the Northern Converter Station (Sl2 million,
high probability)

— Market conditions for transmission line construction laboLir may increase costs by as much as 20% ($70
million, low’ probability).

— Market conditions for transmission-related materials or commodities (e.g., towers, hardware,
conductor, insulators, foundations, communications equipment) may increase by 10-25% ($61 million,
low probhi1ity).

— Increase to design supply and install (construction) costs fDr the Northern 230kV AC Switchyard if a
gas-insulated station (GIS) is chosen instead of an air-insulated station (AIS). due to unknown soil
conditions ($55 million, low probability).

Some of the schedule-related risks associated with meeting an October 2017 in-scrvice are as follows:
— The detailed route selection must be finalized by December 2010.
- An Environmental Licence must be received by September 2012.
- Certain activities will need to proceed in parallel with the environmental licensing ptcess:

• acquiring permits to work on crown lands,
• purchase of sortie materials andlor purchase of exira Lowers and foundations types to accommodate
unexpected conditions due to lack of geotechnical information,

• temporary permits for site investigation activities (including field drilling) in order for design of
foundations to be finalized and materials ordered for the construction start date.

— Completion of the northern portion of the Western route is based on having five winter seasons for
• access and construction. The southern portion of the Western route can be builL year-round, however it

is subject to more property and land access issues.

RESOURCE REQUIREMENTS AND CAPITAL BUDGET ESTIMATE:

Resource Requirements (This section is be IIe out only if there a change to the resource requirements),

No chaige.
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Capital Project Justification Addendum

Total Budget-frhs secUon is required for nfl Addendums
The impact on annual budget requirements is as follows (in thousands of dollars):

Previous CPJ / This CPJ Increase
Fiscal Year CI.’) Addendum Addendum (Decrease) —
Prev.Actuals $ 7,613 $ 7,613 $ —

2007/08 1875 $ 1,95 $ 80
2008/09 $ 2,901 $ 17,878 $ 14,977
2009/10 $ 9,298 $ 33,037 $ 23,739
2010/11 $ 12,994 $ B0,542 $ 67,548
2011/12 25115 $ 110,970 $ 85,255
2012/13 $ 172,475 $ 271,913 $ 99,438
2013/14 $ 331,532 $ 671,609 $ 340,077
2014/15 420,146 $ 691,D71 $ 270,926
2015/16 $ 579,614 $ B23,129 $ 23,S76
2016/17 $ S35141 $ 66,7i1 $ 331,570
2017/18 $ 145948 $ 375,335 S 229,387
2018/19 $ 31a4 $ 1,926 S (1,238)
Total $ 2247,835 $ 3,9E3,745 S 1735,914

Proposed Schedule (rhis section is be fEed out only if there is a change to the prcject schedule).

No change.

Related Projects (This section is be liMed out oniy if changed).

No change.

______

[nce Documents (This section is be hued out only if changed).

No change.
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Transmission Line 

- Base Cost 

- Contingency 

- Interest & Escalation 

Total 

Converters 
- Base Cost 

- Contingency 

- Interest & Escalation 

Total 

Collector lines 

- Base Cost 

- Cont ingency 

- Interest & Escalation 

Total 

TOTAL 

$Base Year 

31P0Lf IH 
CAPITAL COST ESTIMATES 

($Thousands) 

2.009 CPJ 
CJ:fl0-1 Addendum 

{Appendix 82) (Not Approved) 

$737,255 $873,154 
- 133,279 

344,668 348,203 

$1,081,923 $1,354,636 

$751,744 $1,445,059 

- 375,000 

352,452 610,252 
$1,104,196 $2,430,311 

. ' 

$42,016 $108,219 

- 17,203 

:19,699 43,380 

$61,715 $168,802 

$2,247,834 $3,953,749 

($2007) ($2009) 

New March 31, 2011 

Cost 

$889,378 

49,353 

321,184 

$1,259,915 

$1,225,970 

138,926 

463,636 

$1,828,532 

$115,238 

17,203 

58,996 

$191,437 

$3,279,884 

($2010) 
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PUB re NFAT  03-11-2014

        DIGI-TRAN INC.  1-800-663-4915  or 1-403-276-7611
                 Serving Clients Throughout Canada

1697

1 that explains the -- the chart more so.  One (1)

2 question, maybe Mr. Bowen.  In terms of the Bipole

3 costs, we've seen that last update in the CEF was --

4 and I didn't look at the new one, quite frankly -- was

5 2010.  And it came in at about $3.2 billion.

6                Have I got that number correct?

7                MR. DAVE BOWEN:   I don't have the

8 number in front of me.  Sounds in -- like it's in the

9 right ballpark.

10                MR. BOB PETERS:   Okay.  But just

11 asking:  Has there been any update on the Bipole III

12 cost?

13                MR. DAVE BOWEN:   I'm looking to Patti

14 here.  I don't -- I don't think the Bipole III is part

15 of this process.

16                MR. BOB PETERS:   Manitoba Hydro wants

17 to recover the costs of Bipole III, does it, Mr.

18 Wojczynski, from Manitoba ratepayers?

19                MR. ED WOJCZYNSKI:   Yes.

20                MR. BOB PETERS:   And so the costs of

21 Bipole III will eventually hit the operating statement,

22 which will be brought before the Public Utilities Board

23 as part of a rate increase?

24                MR. ED WOJCZYNSKI:   Yes.

25                MR. BOB PETERS:   And in fact, in the
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PUB re NFAT  03-11-2014

        DIGI-TRAN INC.  1-800-663-4915  or 1-403-276-7611
                 Serving Clients Throughout Canada

1698

1 last GRA, in Order 43/'13, the Public Utilities Board

2 also earmarked or put into a deferral account a certain

3 amount of monies on account of Bipole III costs that

4 will come down for consumers?

5                MS. PATTI RAMAGE:   Mr. Peters, this is

6 the wrong panel to be putting that information to.

7                MR. BOB PETERS:   Well, the -- is this

8 not the right panel, Ms. -- Ms. Ramage, to ask whether

9 the Bipole III cost has changed?

10                MS. PATTI RAMAGE:   First --

11                MR. ED WOJCZYNSKI:   There is no updated

12 cost estimate for Bipole III.

13

14 CONTINUED BY MR. BOB PETERS:

15                MR. BOB PETERS:   Thank you, sir.

16

17                       (BRIEF PAUSE)

18

19                MR. BOB PETERS:   Mr. Bowen, still with

20 you, sir.  On Tab 109 of Manitoba Hydro Exhibit 95 you

21 had talked about the project execution.

22                And I believe at the time you talked to

23 the panel about this, you also were able to disclose on

24 the public record the successful general civil contract

25 providers?
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MB-II-74a-c 

Section: Tab 4, Appendix 4.1 l Page No.: 1 PUBIMH I-20( e) 

Topic: Capital Expenditure Forecast 

Subtopic: Bipole III Project Costs 

Issue: Cost Escalations and Scope Change 

PREAMBLE TO IR (IF ANY): 

The provided 2010 CPJ calculations of Bipole ill budget estimates breakdowns are as 

follows: 

- licensing & properties 

- transmission line 

- Keewatinow converter station 

- Keewatinow AC collector system 

- Riel converter station 

Total for Bipole III 

QUESTION: 

$ 188M 

1,210M 

948M 

294M 

1,467M 

$4,107M 

a) Provide a similar line item estimate of Mii's 2014 budget estimate of $4.65B. 

b) Explain the changes in budget line items going from 2010 to 2014. 

c) Identify any specific scope changes any cost implications. 

RATIONALE FOR QUESTION: 

MH's budget increase for Bipole ill from $3.27B to $4.65B needs a detailed explanation. 

RESPONSE: 

a) The following table outlines the Bipole III 2014 Control Budget in the requested 

format: 

2015 0417 Page 1 of2 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MB-II-74a-c 

Estimate Item 2014 Bi,gole III Control Buda;et 
(jn Millions$) 

Licensing & Properties $255.8 

Transmission Line $1,422.7 

Keewatinohk Converter Station $1,476.9 

AC Collector System $255.4 

Riel Converter Station $1,179.8 

(including Riel Expansion) 

Community Development Initiative (CDI) $61.9 

Total Cost for Dipole III $4,652.5 

b) Manitoba Hydro provided the CPJ's which have been approved over the last 4 years 

in its response to PUB/MH I-20e. Please refer to the response provided in PUB/MH I-

20a for the explanations on the increase to the Bipole III budget from the $3,279.8 

billion amount included in CEFl0-2, CEFl 1-2, and CEF 12 to the updated cost in 

CEF14 of$4,652.5. 

c) Please refer to PUB/MH-II-13a-d for explanation of the change to the HVDC 

Converter capacity. There are no other scope changes to note. 

2015 0417 Page 2 of2 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-llc 

Section: Tab 4; Appendix 11.35 & 11.36 l Page No.: 1 PUBIMH I-17 c 

Topic: Capital Expenditures 

Subtopic: Construction Work in Progress 

Issue: Detail of Capital Costs 

PREAMBLE TO IR (IF ANY): 

MH commissioned Rashwan Consultant to review Manitoba Hydro's cost estimates of the 

Bipole III Converter Stations. The Costs of Bipole III have changed since the study was 

undertaken in 2011. 

QUESTION: 

Please file a copy of the Rashwan Consultant report. 

RATIONALE FOR QUESTION: 

To understand the reasons for the increase in capital costs for Bipole III. 

RESPONSE: 

The information requested contains commercially sensitivity information and has been filed 

in confidence with the PUB. 

2015 0417 Page 1of1 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-lld 

Section: Tab 4; Appendix 11.35 & 11.36 l Page No.: 1 PUBIMH I-17 c 

Topic: Capital Expenditures 

Subtopic: Construction Work in Progress 

Issue: Detail of Capital Costs 

PREAMBLE TO IR (IF ANY): 

MH commissioned Rashwan Consultant to review Manitoba Hydro's cost estimates of the 

Bipole III Converter Stations. The Costs of Bipole III have changed since the study was 

undertaken in 2011. 

QUESTION: 

File MH's response to the :findings in the report. 

RATIONALE FOR QUESTION: 

To understand the reasons for the increase in capital costs for Bipole III. 

RESPONSE: 

The Key assumptions/findings in the Rashwan report that resulted in the recommended 

project cost were as follows: 

1. The use of historical project costs to form the basis of the Converter Stations Estimate 

2. Assumption of an appropriate project contingency at 7.9% 

Since the report was filed in 2011, a complete re-estimate has been undertaken on the Bipole 

III project using Manitoba Hydro's major capital project cost estimating process that was 

outlined during the NF AT process. During this process the above key assumptions that 

formed the basis for the Rashwan report were addressed as follows: 
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Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-11d. 
 

1. Historical Project Costs vs. Awarded Contract Amounts: 
 

The findings and recommended project cost in the Rashwan report were largely based 
on historical costs for similar HVDC installation across the world (i.e. not limited to 
North America). While the use of historical costs is an accepted estimating approach, 
since 2011 there has been a notable escalation in construction costs across Canada 
which has impacted the reasonableness of relying on previous historical costs. 

 
The Converter Stations portion of the 2014 Bipole III estimate is largely based on 
awarded contract values rather than estimated contract amounts based on historical 
costs. Specifically, the awarded, fixed price contract amount for the HVDC Converter 
Equipment, the Keewatinohk Camp, Keewatinohk Site Development and the 
Keewatinohk 230kV AC Switchyard contracts have all been incorporated into the 
revised 2014 Control Budget. Additionally, the estimated values of any major 
contracts still to be awarded were updated based on these awarded contract amounts. 

 
2. The Amount of Project Contingency Included: 
 

The Rashwan report recommended a project contingency of 7.9% be applied on 
Bipole III. 

 
Since the Rashwan report was submitted in 2011, Manitoba Hydro has established a 
detailed risk & contingency process as part of its major capital project cost estimating 
process. As outlined during the NFAT, and confirmed by Knight Piesold, this risk & 
contingency process follows industry recognized best practices and is facilitated by a 
3rd party risk & contingency expert.  

 
A complete risk and contingency review was conducted as part of establishing the 
revised 2014 Bipole III Control Budget. The same risk identification and contingency 
development process applied on the Keeyask project (as presented during the NFAT 
process) was applied to the Bipole III Project. From this exercise, a revised P50 
contingency and Management Reserve fund for Bipole III were developed and 
included as part of the Control Budget. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-12a-b 

Section: Tab 4, Appendix 4.1 l Page No.: 1 PUBIMH I-20 

Topic: Capital Expenditures 

Subtopic: Bipole III Project Cost 

Issue: Cost escalation 

PREAMBLE TO IR (IF ANY): 

Additional contracts may have been finalized since the last Bipole III cost estimate was 

provided to the Board. 

QUESTION: 

a) Provide a breakdown and status of concluded and remaining Bipole III transmission 

line, collector and converter station procurement and installation contracts in a similar 

manner to PUBIMH-I-24(a). In addition to filing a redacted version on the public 

record, file an unredacted version in confidence that indicates the total dollar value of 

each of the contracts. 

b) Provide the detailed cost estimate calculations that support the CEF12 budget 

estimate of$3.28B and the CEF14 budget estimate of $4.65B. 

RATIONALE FOR QUESTION: 

The Capital Project Justification (CPI) sheets lack component cost details. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-12a-b 

RESPONSE: 

a) The following is a breakdown of the major contracts for Bipole III. Information on 

contract dollar values is being filed in confidence with the PUB. 

Contract Status Award Type Escalation 

Value 

(millions$} 

Riel & Keewatinohk HVDC Awarded. Fixed Escalation clause 

Converters & Associated Equipment Work Started Price in contract 

Riel Synchronous Condensers Final Fixed Escalation clause 

Negotiations Price in contract 

Bipole ill - 500kV Transmission Line RFPtobe Unit Escalation clause 

Construction (segments N2 & S2) Issued Price in contract 

Bipole ill - 500kV Transmission Line RFPtobe Unit Escalation clause 

Construction (segments N3 & Sl) Issued Price in contract 

Bipole ill - 500kV Transmission Line RFPtobe Unit Escalation clause 

Construction (segments Nl & C2) issued Price in contract 

Bipole ill - 500kV Transmission Line RFPto be Unit Escalation clause 

Construction (segments N4 & Cl) issued Price in contract 

Keewatinohk 230kV AC Switchyard Awarded. Fixed Escalation clause 

Work Started Price in contract 

Keewatinohk Construction Camp Awarded. Fixed No Escalation 

Work Started Price 

Bipole ill - 500kV Transmission Line RFPtobe Unit Escalation clause 

Anchors & Foundations (segments N4, issued Price in contract 

Cl &C2) 

Keewatinohk Camp Catering, Awarded. Unit Escalation clause 

Maintenance, Janitorial & Security Work Started Price in contract 

Keewatinohk Converter Station Civil Awarded. Unit Escalation clause 

Site Development Work Started Price in contract 

Supply of Bipole III Conductor Awarded. Fixed Escalation clause 

Work Started Price in contract 

Construction of Keewatinohk AC Awarded. Fixed No Escalation 

Collector Lines Work Started Price 

Supply of Bipole III 500kV Awarded. Fixed Escalation clause 

Transmission Line Steel Towers Work Started Price in contract 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-12a-b 

For each contract, specific escalation clauses apply which will cause either an 

increase or a decrease in the actual cost of the work depending on the commodity or 

labour indices that apply. These indices are driven by the marketplace or specified in 

the applicable labour agreement. In all cases, contingency has been allocated to 

address escalation. 

b) The CEF 14 budget was developed following the major capital project cost estimating 

process, which was discussed and reviewed during the NFAT. The estimate 

development process is a structured approach that builds the estimate from the 

bottom-up. For the CEF 14 budget a detailed revision of estimate assumptions, 

incorporation of current market conditions and inclusion of actual bid prices received 

to-date on the project was conducted. 

A more detailed breakdown of the cost items for Bipole III is commercially sensitive 

and is being filed in confidence with the PUB. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-13a-d 

Section: Tab 4, Appendix 4.1 Page No.: PUBIMH I-20( e) 
Attachment 5 

Topic: Capital Expenditures 

Subtopic: Bipole III Project Cost 

Issue: Cost escalation 

PREAMBLE TO IR (IF ANY): 

Manitoba Hydro considered increasing Bipole III capacity. During the NFAT, Manitoba 

Hydro also indicated that it may want to split the northern HVDC corridor once Conawapa is 

in service. 

QUESTION: 

a) Please indicate whether there have been any changes to the planned integration, 

operation and configuration of Bipoles I, II and III in light of NF AT 

recommendations on generation assets. 

b) Confirm the currently planned capacity of Bipole III compared to earlier designs. 

c) Provide a detailed quantification of all added project components and project costs 

associated with any increase in planned capacity and configuration changes. 

d) To the extent Manitoba Hydro made any decisions to upgrade Bipole III capacity or 

change the configuration of the northern HVDC system prior to the NFAT, please 

advise whether Manitoba Hydro has considered reversing that decision as a result of 

NFAT recommendations. Please summarize Manitoba Hydro,s reasons. 

RATIONALE FOR QUESTION: 

This question explores the capital cost implications of capacity, configuration and operational 

changes. 

RESPONSE: 

a) There have been no changes to the planned integration, operation or configuration of 

Bipoles I, II and III as a result of recommendations from the NF AT process. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-13a-d 

b) The Bipole III project includes both the installations of new HVDC converter 

equipment and associated ac system upgrades. The currently planned capacity of 

Bipole III remains at 2000MW. The HVDC converter equipment is being designed 

with a 15% overload capacity. To operate Bipole III as a 2300MW link, it would 

require further ac collector system upgrades as described in Section 2.3.1, Chapter 2 

of the Manitoba Hydro NF AT filing. 

c) The increased capacity of the HVDC converter equipment from 2000MW to 

2300MW resulted in approximately a $50 million increase to the project's cost. This 

additional cost is not related to any additional components required, rather it 

represents the incremental cost to increase the capacity of the already planned (in

scope) HVDC converter equipment. 

d) The capacity of Bipole III has not been reconsidered as a result of the NF AT 

recommendations and remains at 2000MW. The HVDC converter 2300MW rating 

will ensure sufficient capacity for future generation development, refurbishment of 

existing generation, and provide flexibility to take advantage of emerging export 

opportunities. The added cost to provide this HVDC converter capacity (from 

2000MW to 2300MW) is marginal in comparison to the costs that would be incurred 

to add tbis capacity at a later date. Adding HVDC converter capacity at a later date 

would require the replacement of a substantial amount of equipment, control and 

protection modifications which would well exceed the cost of adding the HVDC 

converter capacity at tbis time. 
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2014/15 & 2015/16 Electric General Rate Application APPROVED BY EXECUTIVE COMMITTEE 

MANITOBA HYDRO 
CAPITAL PROJECT JUSTIFICATION 

MINUTE# 1505.07 PUB/MH-l-24(b) 
Attachment 1 

DATE: 20141104 p l f 6 Financial Planning age 0 

Keeyask Generating Station 

REVIEWED BY: 
(Owning Dept Manager) 

NOTED BY: 
(if applicable) 

L 

Coordinating Division: & 'Oz., 
• •a... c 

Constructing Division:~ '1>----
Financial Department~: ~ 
(if over$ I million) -

&: ·b~ 

RECOMMENDED FOR IMPLEMENTATION: 

Owning Div. Manager: A - s d" - · ~2 1
,; ~ (!/t:-f;'U, () -, 

Business Unit V.P.: 

4 2014 03 20 Revision to budget 

3 2012 09 06 Sensitivity Analysis Review 

2 2010 0915 Re-estimate 

1 2009 03 06 Revision to budget 

20081015 GPJ 

ADDENDUM DATE 
REVISION NUMBER (yyyy mm dd) 

Addendum#4 

_J 
PREV. APPROVED BUDGET$: 
(Use$ value from approved CPJ $6,220,088,000 
or last approved CPJ Addendum) 

REVISED BUDGET$: 
(Total Net Cost) 

START DATE: 
(lsi Cost Flow) 

PREV. APPROVED ISD: 
(Use In-service Date from approved 
CPJ or last approved CPJ Addendum) 

REVISED JSD: 
(Last Major In-service Date) 

RISK MATRIX/ 
BUSINESS CASE TIER: 

INVESTMENT REASON: 

OWNING DIVISION: 

J.M. NODE NUMBER: 

W.B.S. NUMBERs: 

MAJOR ITEM 

PREPARED BY: 

DATE PREPARED: 

REPORT NUMBER: 

FILE NUMBER (Optional): 

J.'D. Bowen 

G.P.F. Schick 

$6,496,061,000 

2002 04 

2020 12 

2020 12 

n/a 

CL04 Future Power Generation 

New Generation Construction 

1.5.1.6 

P:05866/P: 14539/P: 14621IP:14622/ 
P: 15264/P: 15955/P: 16020/P: 16021/ 
P: 16022/P: 16024/P: 16895/P: 18568/ 
P: 14625/P: 14703/P: 16892/P: 16897 / 
P: I 7448/P:21087/P:21089 

DOMESTIC ITEM D 

J.D. Bowen 

2014 10 21 

E.G. Minute 1418.04 

G.P.F. Schick E.G. Minute 1324.05 

C. Michaluk/D. Magnusson Board Minute # 797-09 06 

G. Michaluk Board Minute# 796·08 04 

REVISED BY APPROVED BY 
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2014/15 & 2015/16 Electric General Rate Application 

PUB/MH-l-24(b) 
Attachment 1 

C .
1 

IP . J . Pae:e2of6 ap1 a rOJect ustificatl:'on Addendum 
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2014/15 & 2015/16 Electric General Rate Application 

PUB/MH-I-24(b) 
Attachment 1 
Page 3 of6 

Capital Project Justification Addendum 

I Project Name {This section is required for all Addendums). 
-----·---------~- -----------

Keeyask Generating Station 

I Recommendation {This section is required for all Addendums). 

That the project estimate be increased by $276 million to a revised total of $6,496 million. 

Project Scope {This section is be filled out only if there is a change to the scope). 
-----------------------------< 

No Change 

I Background {This section is be filled out only if there is information relevant to the recommendation). 

This CPJA reflects the control budget prepared as part of the NFAT and a detailed summary is provided 
below. 

The Keeyask Project control budget was updated in March 2014. The last detailed project estimate was 
completed in 2009 with a detailed sensitivity analysis conducted in Summer of 2012. The control budget 
includes bid prices from the major contractors including the General Civil Contract and current budget of 
the Keeyask Infrastructure Project. 

P50 Estimate: 
The following changes were made to the P50 Estimate: 

Increase for actual escalation to bring the estimate to 2014$ with a subsequent decrease to future 
escalation resulting in no net change 
Increase for the difference between awarded value and estimate for the General Civil Works, plus 
the addition of a performance bonus 
Increase for post-construction adverse effects due to signed agreement 
Increase for site staffing due to partial augmentation through an external consultant 
Decrease to contingency based on an updated risk model 

Reserves: 
The following changes were made to the Management Reserves: 

Decrease to the labour & escalation reserves as a result of re-calculation using current information 
from the General Civil Contract 

In-Service Costs: 
The overall increase to the in-service cost of the project is $276M (5% ). The increase to the in-service cost 
is due to increases to the P50 estimate and corresponding increase to interest offset by a decrease to 
management reserves and escalation. 

--------------~ 

JUSTIFICATION-BUSINESS CASE ANALYSIS (SUMMARY): 

--- -------· 
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PUB/MH-I-24(b) 
Attachment 1 

2014/15 & 2015/16 Electric General Rate Application 
Capital Project Justificatfo~X.fcfe~Sum 

--------·-------~----- -----------
1 Justification and Link to Corporate/Business Unit Goals (This section is be filled out only if there is a 
i change to some aspect of the recommended alternative). 
i No change. · · ----· 

i 

ANALYSIS OF ALTERNATIVES: (This section is be filled out only if there is a change to which alternative is being 
recommended). 

I Economic Analysis 
r-------------------~--------------~ 

I', Di"sco· unt Rate % For clarification on hurdle rates, contact For current corporate rates see G911 L_______ Economic Analysis Department 

I Recommended O_p_ti_o_n ____________________ _,Te-__ N_P_V_B_e_n_e_fi_ts_l(_c_o_s_ts_)_--; 

I Other Alternatives Considered I NPV Benefits/(Costs) I 

I 

l 
I Risk Analysis - (This section is be filled out only it there is a change to the project risk). 

The Labour and Escalation risks previously identified remain unchanged; however the reserve amounts 
I have been re-calculated. 
I 

I 

Labour: 
The Labour Reserve was re-calculated using the methodology followed in 2012 but with new information 
as a result of awarding the General Civil Contract. Both the successful and the highest bidder, in 
combination with lessons learned, including the Wuskwatim project, were used as a basis of deriving the 
new reserve with an additional consideration of the successful bidder's contracting strategy. 

Escalation: 
The Escalation Reserve was re-calculated using the revised total project capital costs and associated 
cashflows. 

I 

Interest: 
, Interest has the potential to change the control budget significantly. Recent updates to interest may cause 
I an increase to the control budget and in-service costs. This will be continuously evaluated over the life of 

1 the pr()j_t!_~--------·------ __________ ------·-------·-
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2014/15 & 2015/16 Electric General Rate Application 

PUB/MH-I-24(b) 
Attachment 1 
Pae:e 5 of6 

Capital Project Justification ~ddendum 

RESOURCE REQUIREMENTS AND CAPITAL BUDGET ESTIMATE: 

[ Resource Requirements (This section is be filled out only if there is a change to the resource requirements). j 
I No change. . -

i 

I Total Budget - (This section is required for all Addendums). 
--------·-·-·------

i 
I 
I The impact on annual budget requirements is as follows (in thousands of dollars): 
I Prev. Approved Proposed Increase 

Fiscal Year CPI/Addendum CPJ Addendum (Decrease) 
Prev. Actuals $ 502,072 $ 502,072 $ 
2012/13 $ 201,778 $ 137,778 $ (64,001) 

2013/14 $ 339,036 $ 277,396 $ (61, 640) 

2014/15 $ 405,137 $ 776,272 $ 371,135 

2015/16 $ 636,463 $ 676,333 $ 39,870 

2016/17 $ 883,863 $ 962,189 $ 78,326 

2017/18 $ 1,132,127 $ 1,351,297 $ 219,170 

2018/19 $ 955,395 $ 927,908 $ (27,487) 

2019/20 $ 804,135 $ 616,472 $ (187,663) 

2020/21 $ 288,155 $ 208,578 $ (79, 577) 

2021/22 $ 71,926 $ 55,193 $ (16,733) 

2022/23 $ $ 4,470 $ 4,470 

2023/24 $ $ 103 $ 103 

Total $ 6,220,088 $ 6,496,061 $ 275,973 

I Proposed Schedule (This section is be filled out only ii there is a change to the project schedule). 

I N~.:hange. ---- -----·-· 

'_i R~l-;;t~dP;~j~-~t~-~~i~-s~c;i~~i~-~~~ill~~~~;~-~l~i;~~~~g~d).-· - -----------·-···-··--·-·-··--·--·····-·····-······1· 
r N'acilange. _____ ------------------ . -·······-------------~------------------
L_~·-· ·--------------------

r-R~f~rence Documents (This section is be filled out only if chang~~~------
1 2014 Public Utilities Board Report on the Needs for and Alternatives To 
i K-C NFAT Submission - Original NFAT submission 
I March 2014 Update - Presentation & Undertakings 
I 2013/14 Power Resource Plan 
I CPJ dated October 15, 2008 - Keeyask Generating Station 
! CPJ Addendum #1 dated March 6, 2009 
I CPJ Addendum #2 dated September 09, 2010 
l CJ>J Addencl_\11!1 jf3_<!_ate_cl_ ~"'.Pt"'.111_~~r~ •. ?0}2_ 
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2014/15 & 2015/16 Electric General Rate Application 

PUB/MH-l-24(b) 
Attachment 1 
Page 6 of6 

Capital Project Justification Addendum 
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-~1876(A) 'l 
2014/15 & 2015/16 Electric General RaieApplication 0 

PUB/MH l-24(b) 
Attachment 2 

Page 1 of 5 

APPROVED BY EXECUTIVE COMMITTEE 
MINUTE# 1418.04 

CAPITAL PROJECT JUSTIFICA1 
FOR 

DATE: 2012 10 30 
Financial Planning 

L 
REVIEWED BY: ,J: /}A- /? 
(Owning Dept Manager~~ 

NOTED BY: 
(if applicable) 

Coordinating Division: 

Constructing Divisio~ 
Financial Department: 
(if over $1 million) 

RECOMMENDED FOR IMPLEMENTATION: 

Owning Div. Manager: 

2 20100915 Re-estimate 

1 2009 03 06 Revision to budget 

20081015 CPJ 

ADDENDUM DATE 
REVISION 

NUMBER (yyyy mm dd) 

Keeyask Generating Station 

Addendum#3 

_J 
PREY. APPROVED BUDGET$: 
(Use S value from approved CPJ 
or last approved CPJ Addendum) 

REVISED BUDGET$: 
(Total Net Cost) 

START DATE: 
(1"1 Cost Flow) 

PREY. APPROVED !SD: 
(Use In-service Date from approved 
CPJ or last approved CPJ Addendum) 

REVISED !SD: 
(Last Major In-service Date) 

RISK MATRIX/ 
BUSINESS CASE TIER: 

INVESTMENT REASON: 

OWNING DIVISION: 

J.M. NODE NUMBER: 

W.B.S. NUMBERs: 

MAJOR ITEM !8:J 

PREPARED BY: 

DATE PREPARED: 

REPORT NUMBER: 

FILE NUMBER (OpHonal): 

$5,636,949,000 

$6,220,088,000 

2002 04 

2020 08 

2020 12 

n/a 

CL04 Future Power Generation 

New Generation Construction 

1.5.1.6 
P:05866/P: 14539/P: 14621/ 
P: 14622/P: 15264/P: 15955/P: 16021/ 
P: 16022/P: 16895/P: 18568/P: 14625/ 
P: 14703/P: 16892/P: 16897IP:17448 

DOMESTIC ITEM D 

G.P.F Schick 

2012 09 06 

G.P.F. Schick E.G. Minute 1324.05 

C. Mi~haluk/D. Magnusson Board Minute # 797-09 06 

C. Michaluk Board Minute # 796-0B 04 

REVISED BY APPROYEDBY 
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' . PUB/MH l-24(b) 
!) ~ Attachment 2 

2014/15 & 2015/16 Electric General ~.ApplicatioMANITOBA HYDRO "-} Page 2 of 5 

CAPITAL PROJECT JUSTIFICATION ADDENDUM 

Project Na~e (This .section is required for 1111 Addendums). 

Keeyask Generating Station 

Recommendation,(This section is required for all Addendums). 

That the project estimate be increased by $583 million to a revised total of $6,220 million. 

Project Scope (This section is be filled out only if there is a change to the scope). 
--------~~~--~-~~-~~~~~---1 

No Change 

Background (This section is be filled out only if there is information relevant to the recommendation). 

The last detailed project estimate was completed in 2009 with a detailed sensitivity analysis conducted in 
the Summer of 2012. This review incorporated up-to-date experiences and recent market information. The 
results of the review showed the need to adjust estimate to better address uncertainty related to future costs. 
As such, the recommended budget is based on a P50 estimate that includes all base costs and contingency 
at a 50% confidence level and management reserves for labour and escalation risks. 

PSO Estimate: 
Since the last estimate was developed in 2009 it was necessary to bring the estimate to 2012$ and several 
items in the point estimate had to be adjusted to match the increased level of detail that has been identified 
within the current scope. This resulted in the following changes to the P50 Estimate: 

• $187M increase for actual escalation that has occurred to bring the estimate to 2012$. 
• $34M increase to Planning & Licensing for additional adverse affects, regulatory and environmental 

costs related to Sturgeon activities, First Nation Activities and EIS preparation 
• $60M increase toTransmission costs due to increased detail of scope to include tower type and 

numbers, additional lines from GS to Switching Stn, additional bank addition and breaker 
replacments 

• $17M increase to infrastructure costs to upgrade camp for labour attraction and retention 

Reserves: 
A Management Reserve has been established to address significant risks related to labour ($384M) & 
escalation ($116M). See Risk Analysis section. 

In-Service Costs: 
The overall increase to the in-service cost of the project is $583M (10%). This increase to the in-service 
cost is due to the addition of the Management Reserve and base estimate increases offset by reduced 
interest costs from reduced forecasted interest rates ($215M). 

I 
------- ------~----~---- _____ ,_ ------ --· ------ ___ __J 
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PUB/MH l-24(b) 

2014/15 & 2015/16 Electric Gene~ Application 
r\ Attachment 2 
\.j Page3of5 

Capital Project Justification Addendum 

JUSTIFICATION-BUSINESS CASE ANALYSIS (SUMMARY): 

I . 

I Justification and Link to Corporate/Business Unit Goals (This section is be filled out only if there is a 
I change to some aspect of the recommended alternative). . 

An additional dependable energy source is required in 2019/20 to meet forecast Manitoba loads and export 
commitments consistent with the recommended develo ment plan of the 2012113 Power Resource Plan. 

ANALYSIS OF ALTERNATIVES: (This section is be filled out only if there is a change to which alternative is being 
recommended). 

I Economic A~~lysis 
I Discount Rate % For current corporate rates see G911 

For clarification on hurdle rates, contact 
Economic Analysis Department 

Recommended Option 1
--~-- ----~~----~ 

NPV Benefits/(Costs) 

Other Alternatives Considered NPV Benefits/(Costs) 

L 
' I 
i 
I 

~------- -- ----·- .• . - ---·-----
! Risk Analysis - (This section is be filled out only if there is a change to the project risk). 

i Keeyask risks related to labour productivity & escalation are addressed through use of management 
I reserves due to the magnitude of the cost variation they may cause. Keeyask estimates include both a 
I labour reserve and an escalation reserve: 

i The labour reserve represents the potential additional costs associated with labour productivity and 
I cumulative impacts. The labour reserve is derived by applying outcomes of the Wuskwatim process 
! reviews to the labour components of the Keeyask estimates including: 
I • Increases to the number of labour hours required per work activity and the resulting number of 
1 workers due to reduced labour productivity; 

• Additional costs for extended construction duration due to lower productivity; 
• Increases to collective agreement wages to attract and retain workers; Increases to the size of the 

camp to accommodate the additional workers required due to lower productivity; · 
• Increases to the service contracts to accommodate the additional workers required; 
• Increases to project management costs related to additional supervisory staff to monitor less 

experienced and less productive workers; and 
• Additional costs for 7-12 work schedule (7 days per week, 12 hours per day). 

• The Corporation expects to utilize the labour reserve if there are restrictions in our ability to address the 
current and expected state of the Canadian constmction labour market (demand/supply), specifically labour 

i aviijJabiiity ancl p_[Qductivity. E~mnples in_clude\a2 restrictions on the ability ~o_Alodi_fywage rates, ]1ours 
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PUB/MH l-24(b) 

2014/15 & 2015/16 Electric General ~plication 
--~) Attachment 2 

Page4 of 5 
·capital Project Justification Addendum 

! Risk Analysis - (This section is be filled out only if there is a change to the project risk). 

of work per day, and turnaround schedules in the Bumtwood Nelson Agreement, and (b) constraints on the 
project using labour outside of Manitoba and Canada. 

The escalation reserve represents the potential additional costs to the project associated with cost escalation 
greater than Canadian CPL The escalation reserve is derived by projecting the total project capital costs 
utilizing rates of inflation comprised of components directly related to major hydro project construction, 
such as copper, cement, concrete reinforcing bar, and diesel fuel price increases, rather than the broadly 
defined components comprising Canadian CPL The Corporation expects that it will utilize the escalation 
reserve. 

Considering the uncertainties in heavy construction escalation, labour productivity and project construction 
conditions, there is a greater likelihood that the actual costs to construct Keeyask will be less than the 
updated cost estimates than more. This is provided that the in-service dates, interest rates, escalation and 
major scope items are consistent with the estimate assumptions. 

RESOURCE REQUIREMENTS AND CAPITAL BUDGET ESTIMATE: 

Resource Requirements (This section is be filled out only if there is a change to the resource requirements). 

No changes to the resource requirements. 

Total Budget - (This section is required for all Addendums). 

) The impact on annual budget requirements is as follows (in thousands of dollars): 

I 
Prev. Approved Proposed Increase 

Fiscal Year CPI/Addendum CPJ Addendum (Decrease) 
I 
I Prev. Actuals $365,409 $365, 409 $0 

2010/11 $71, 140 $56, 434 ($14, 706) 

2011112 
2012/13 
2013/14 
2014115 
2015/16 
2016117 
2017118 
2018119 
2019/20 
2020/21 
2021/22 

$152,465 

$179,137 

$316,097 

$381,566 

$684,346 

$750,677 

$1,082,934 

$813,264 

$631,995 

$207,919 

$80,229 

$201,778 

$339,036 

$405,137 

$636,463 

$883,863 

$1,132,127 

$955,395 

$804,135 

$288,155 

$71,926 

($72,236) 

$22,641 

$22,939 

$23,571 

($47,883) 

$133,186 

$49,193 

$142,131 

$172,140 

$80,236 

$71,926 

I 

I Total $5,636,949 $6,220,088 $583,139 
-------- -·----~--------

__ _J 
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PUB/MH l-24(b) 

2014/15 & 2015/16 Electric Gene,,;I~ Application 
'\ Attachment 2 
• ... j Page5of5 

Capital Project Justification Addendum 

I Proposed Schedule {This section is be filled out only if there is a change to the project schedule}. 

j The PR 280 Upgrades started in October 2010 as outlined in CPJA#2 
I The Infrastructure started in December 2011 which is 6 months later than the date outline in CPJA#2 
! The first unit In-Service-Date is November of2019 (unchanged from CPJA#2) and the last unit In-Service 
I Date is December of 2020 (4 months later than CPJA#2). 

I Related Projects {This section is be filled out only if changed). 

Conawapa Generating Station 
Transmission Lines related to Export Sales to Minnesota Power and Wisconsin Public Service 

1 

Bi ole III Transmission and Converters 

i Reference Documents (This section is be filled out only if changed}. 

I 2012 Keeyask & Conawapa Recommended Budgets 
! 2012 Keeyask & Conawapa Sensitivity Analysis Summary 
I 2012 EC Recommendation - Keeyask Budget Basis - August 28, 2012 Minute 1409.02 
I 2012 Power Resource Plan Report 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

Section: Tab3 l Page No.: } 13 - 15 

Topic: Integrated Financial Forecast and Economic Outlook 

Subtopic: Electric Operations Forecast 

Issue: Financial Targets 

PREAMBLE TO IR (IF ANY): 

QUESTION: 

With respect to page 14, line 21, please provide a schedule that sets out the capital cost of 

Keeyask as used in IFFl 1-2, IFF12, IFF13 and IFF14 and explain any material variances 

RATIONALE FOR QUESTION: 

Assist in understanding the factors affecting the change in the outlook for Manitoba Hydro's 

financial targets which goes to credibility of forecasts. Questions are distinct from those 

posed in PUB/Hydro 1-17. 

RESPONSE: 

The table below provides a comparison of the capital cost of Keeyask Generating Station 

from CEF13 to CEF14, as well as between CEF12 and CEFl 1-2 consistent with Figure 4.8 

of the Application. The total capital cost of $6.2 billion is the same in both CEF12 and 

CEF13. However, there are small variations between categories which are discussed below. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

Keeyask Generating Station- Continuity Schedule ofCEF 11-2 through CEF 14 Budgets 
(in millions $) 

Cost Breakdown (in millions of dollars) CEF 11-2 CEF 12 CEF13 CEF14 

Generating Statioo (Including GCC and KIP) 2 156.1 2 969.9 3 060.1 3 657.9 
Coostruction Power 21.8 29.2 30.4 30.4 
Licensing & Planning 374.5 394.8 397.3 393.0 
Transmission (excludinJ!; c ) 118.5 138.0 138.3 142.1 
Contingen'2'_ & Manal(ement Reserves 573.1 1 046.9 1 063.7 685.2 
Interest & Escalation lm.9 1 641.3 1 530.3 1587.5 
TOTAL 5 636.9 6 220.1 6 220.1 6 496.1 
Note: Sunk Costs are included in each project component 

Comparison of CEF13 to CEF14 

The increase to the project cost ofKeeyask for CEF14 versus the previous approved amount 

has been driven by several factors as discussed below: 

Incorporation of Awarded Contract Amounts 

The largest contract on the Keeyask Project is the General Civil Contract, which has now 

been awarded, and the awarded value is incorporated into the CEF14. The awarded value is 

greater than previous estimates, due in part to current market conditions. In addition, the 

awarded value of direct negotiated service contracts is greater than previous estimates. 

Incorporation of Post-construction Adverse Effects 

The budget was revised to incorporate the present value of post-construction adverse effect 

payments. 

Finalization of Keeyask Infrastructure Project, Finalization of Construction 

Management Delivery Strategy, and Updated Estimates 

The construction of the Keeyask Infrastructure Project was entering its final stages when 

CEF 14 was established. There was an overall increase in construction costs, in part to reflect 

unforeseen site conditions. In addition, the construction management delivery strategy for 

the Generating Station Project was revised to incorporate staff augmentation by a consultant, 

where required. There was an overall increase in miscellaneous estimates, including stage 5 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

engineering, interface management, forebay clearing, environmental monitoring, and social 

mitigation. 

Changes to Contingency and Management Reserves: 

A complete risk and contingency review was conducted as part of establishing the revised 

control budget for the project. The risk identification and contingency development process 

was presented during the NFAT process. A revised P50 contingency and Management 

Reserve fund were developed at that time. 

Increase in Capitalized Interest: 

Capitalized interest in the project budget has increased since the last approved budget which 

has resulted from the change in base costs mentioned in the above categories as well as 

changes in cash flows. Interest has the potential to change the control budget significantly 

and will be continuously evaluated over the life of the project. 

Comparison of CEF12 to CEF13 

The change between CEF12 and CEF13 is primarily due to the reallocation of escalation to 

the Generating Station category, revising the estimate to reflect 2013 dollars. 

Comparison of CEFll-2 to CEF12 

The increase to the project cost ofKeeyask for CEF12 versus CEFl 1-2 was driven by several 

factors as discussed below: 

Inclusion of Labour & Escalation Management Reserve 

A labour reserve was added to reflect potential additional costs associated with higher risk in 

labour productivity and cumulative impacts. An escalation reserve was added to reflect 

potential additional costs associated with cost escalation greater than Canadian Consumer 

Price Index (CPI). 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

Camp Accommodation Upgrade 

The scope for the main construction camp was changed to be in-line with industry-style 

camps in order to reduce employee turnover at site and to attract and retain the work force. 

Increase for licensing and planning costs 

There were additional adverse effects payments added resulting from associated agreements, 

increased regulatory and environmental activities largely resulting from sturgeon (SARA), 

sturgeon stewardship and First Nation interests, additional First Nation labour, field training 

and disbursements for studies as well as increased costs for EIS preparation. 

Detailed scope for Transmission Lines & Stations 

The transmission line underwent more detailed scoping which identified the number and 

types of towers required as well as addition of line from the Generating Station to switching 

station. The transmission stations also underwent more detailed scoping which identified 

breaker replacements and bank addition requirements. 

Changes to Interest and Escalation 

The base dollars in the budget increased overall due to escalating the estimate from 2009 to 

2012$, partially offset by a reduction to forecasted escalation. Capitalized interest decreased 

as a result of a reduction to forecasted interest rates. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-16a-b 

Section: Tab 4, Appendix 4.1 l Page No.: 1 PUBIMH I-24(a) 

Topic: Capital Expenditures 

Subtopic: Keeyask Project Costs 

Issue: Revised cost estimate 

PREAMBLE TO IR (IF ANY): 

MH has awarded contracts worth $2.74B with another $0.3B not yet awarded. lbis 

compares with a total project estimate of$6.496B. 

QUESTION: 

a) Provide the awarded contract item breakdowns requested in PUBIMH I-24(a). 

b) File a redacted version on the public record and an unredacted version in confidence. 

RATIONALE FOR QUESTION: 

The Capital Project Justification (CPJ) sheets lack component cost details. 

RESPONSE: 

Contract Status Value Type 

General Civil Works Awarded. Work Started $1.4 B Target Price 

Turbines & Generators Awarded. Work Started Fixed Price 

Main Camp Facility -

Phase 1 &2 Awarded. Work Started Unit Price 

Catering & Janitorial Cost 

Services - Phase 1 & 2 Awarded. Work Started Reimbursable 

Final Design Engineering Awarded. Work Started Unit Price 

Not Awarded as of 

South Access Road December 31, 2014 TBD Unit Price 

Awarded for three year 

Staff Augmentation Term TBD Unit Price 

Note 1: The above list includes contracts for which the awarded value or the estimated value 

exceeded $50M as of December 31, 2014. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-16a-b 

Please note that escalation costs for the Keeyask total project estimate are based on standard 

corporate policy rates. An escalation reserve is also carried for the project which is intended 

to represent the potential additional costs to the project associated with cost escalation greater 

than Canadian CPL The reserve is based on the additional costs associated with a standard 

year-over-year escalation rate of 2.5%, compared to escalation following Canadian CPL This 

standard rate was obtained by taking the average escalation rate between the Canadian CPI 

and a composite escalation rate (or "basket" rate) of commodities typical of a hydroelectric 

generating station (e.g. steel, cement, construction labour, etc.). The composite escalation 

rate is developed by combining a number of individual market escalation indices (items such 

as construction labour, steel, cement, etc.), based on their estimated use in the construction of 

a generating station, to form a single composite rate. For each contract, specific escalation 

clauses apply which will cause a positive or negative change in the actual cost of the work 

depending on the indices which are driven by the marketplace. For example, the General 

Civil Contract has escalation clauses for craft labour, steel, fuel, cement, etc. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

Section: Tab3 l Page No.: } 13 - 15 

Topic: Integrated Financial Forecast and Economic Outlook 

Subtopic: Electric Operations Forecast 

Issue: Financial Targets 

PREAMBLE TO IR (IF ANY): 

QUESTION: 

With respect to page 14, line 21, please provide a schedule that sets out the capital cost of 

Keeyask as used in IFFl 1-2, IFF12, IFF13 and IFF14 and explain any material variances 

RATIONALE FOR QUESTION: 

Assist in understanding the factors affecting the change in the outlook for Manitoba Hydro's 

financial targets which goes to credibility of forecasts. Questions are distinct from those 

posed in PUB/Hydro 1-17. 

RESPONSE: 

The table below provides a comparison of the capital cost of Keeyask Generating Station 

from CEF13 to CEF14, as well as between CEF12 and CEFl 1-2 consistent with Figure 4.8 

of the Application. The total capital cost of $6.2 billion is the same in both CEF12 and 

CEF13. However, there are small variations between categories which are discussed below. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

Keeyask Generating Station- Continuity Schedule ofCEF 11-2 through CEF 14 Budgets 
(in millions $) 

Cost Breakdown (in millions of dollars) CEF 11-2 CEF 12 CEF13 CEF14 

Generating Statioo (Including GCC and KIP) 2 156.1 2 969.9 3 060.1 3 657.9 
Coostruction Power 21.8 29.2 30.4 30.4 
Licensing & Planning 374.5 394.8 397.3 393.0 
Transmission (excludinJ!; c ) 118.5 138.0 138.3 142.1 
Contingen'2'_ & Manal(ement Reserves 573.1 1 046.9 1 063.7 685.2 
Interest & Escalation lm.9 1 641.3 1 530.3 1587.5 
TOTAL 5 636.9 6 220.1 6 220.1 6 496.1 
Note: Sunk Costs are included in each project component 

Comparison of CEF13 to CEF14 

The increase to the project cost ofKeeyask for CEF14 versus the previous approved amount 

has been driven by several factors as discussed below: 

Incorporation of Awarded Contract Amounts 

The largest contract on the Keeyask Project is the General Civil Contract, which has now 

been awarded, and the awarded value is incorporated into the CEF14. The awarded value is 

greater than previous estimates, due in part to current market conditions. In addition, the 

awarded value of direct negotiated service contracts is greater than previous estimates. 

Incorporation of Post-construction Adverse Effects 

The budget was revised to incorporate the present value of post-construction adverse effect 

payments. 

Finalization of Keeyask Infrastructure Project, Finalization of Construction 

Management Delivery Strategy, and Updated Estimates 

The construction of the Keeyask Infrastructure Project was entering its final stages when 

CEF 14 was established. There was an overall increase in construction costs, in part to reflect 

unforeseen site conditions. In addition, the construction management delivery strategy for 

the Generating Station Project was revised to incorporate staff augmentation by a consultant, 

where required. There was an overall increase in miscellaneous estimates, including stage 5 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

engineering, interface management, forebay clearing, environmental monitoring, and social 

mitigation. 

Changes to Contingency and Management Reserves: 

A complete risk and contingency review was conducted as part of establishing the revised 

control budget for the project. The risk identification and contingency development process 

was presented during the NFAT process. A revised P50 contingency and Management 

Reserve fund were developed at that time. 

Increase in Capitalized Interest: 

Capitalized interest in the project budget has increased since the last approved budget which 

has resulted from the change in base costs mentioned in the above categories as well as 

changes in cash flows. Interest has the potential to change the control budget significantly 

and will be continuously evaluated over the life of the project. 

Comparison of CEF12 to CEF13 

The change between CEF12 and CEF13 is primarily due to the reallocation of escalation to 

the Generating Station category, revising the estimate to reflect 2013 dollars. 

Comparison of CEFll-2 to CEF12 

The increase to the project cost ofKeeyask for CEF12 versus CEFl 1-2 was driven by several 

factors as discussed below: 

Inclusion of Labour & Escalation Management Reserve 

A labour reserve was added to reflect potential additional costs associated with higher risk in 

labour productivity and cumulative impacts. An escalation reserve was added to reflect 

potential additional costs associated with cost escalation greater than Canadian Consumer 

Price Index (CPI). 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-19f 

Camp Accommodation Upgrade 

The scope for the main construction camp was changed to be in-line with industry-style 

camps in order to reduce employee turnover at site and to attract and retain the work force. 

Increase for licensing and planning costs 

There were additional adverse effects payments added resulting from associated agreements, 

increased regulatory and environmental activities largely resulting from sturgeon (SARA), 

sturgeon stewardship and First Nation interests, additional First Nation labour, field training 

and disbursements for studies as well as increased costs for EIS preparation. 

Detailed scope for Transmission Lines & Stations 

The transmission line underwent more detailed scoping which identified the number and 

types of towers required as well as addition of line from the Generating Station to switching 

station. The transmission stations also underwent more detailed scoping which identified 

breaker replacements and bank addition requirements. 

Changes to Interest and Escalation 

The base dollars in the budget increased overall due to escalating the estimate from 2009 to 

2012$, partially offset by a reduction to forecasted escalation. Capitalized interest decreased 

as a result of a reduction to forecasted interest rates. 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Major New Generatio n & Transmission 

W uskwatim - Generation 
Keeyask - Generation 
Grand Rapids Hatchery Upgrade & Expansion 
Conawapa - Generation 
Kelsey Improvements & Upgrades 
Kettle Improvements & Upgrades 
Pointe du Bois Spillway Replacement 
Pointe du Bois - Transmission 
Pointe du Bois Powerhouse Rebuild 
Gillam Redevelopment and Expansion Program (GREP) 
Bipole Ill - Transmission Line 
Bipole Ill - Converter Stations 
Bipole Ill - Collector Lines 
Bipole Ill - Community Development Initiative 
Riel 2301500kV Station 
Manitoba-Minnesota Transmission Project 

Demand Side Management 
Generating Station Improvements & Upgrades 
Target Adjustment (Cost Flow) 

MAJOR NEW GENERATION & TRANSMISSION TOTAL 

Total Project 
Cost 

1 448.6 
6 496.1 

23.5 
397.0 
340.4 
191.6 
574.8 
114.3 

1 852.2 
266.5 

1 655.4 
2 675.1 

260.2 
62.0 

329.9 
350.3 

NA 
NA 
NA 

2015 2016 2017 2018 

40.5 12.9 14.7 
776.3 676.3 962.2 1 351.3 

1.9 4.7 9.3 6.8 
43.4 31.4 2 1.0 
14.1 9.1 12.9 1.3 

6.6 23.5 24.6 22.0 
114.1 51.6 3.8 

15.8 17.1 13.8 4.3 

20.0 22.4 22.8 2 1.8 
203.5 360.5 381.0 493.8 
221 .1 580.8 828.7 507.7 

58.4 75.5 51.7 36.7 
2.3 2.0 1.8 1.6 

36.4 5.6 
7.0 32.7 99.6 59.5 

51.8 59.2 76.6 83.9 

(161.3) (51 .4) (61 .1) (12.7) 
1 451.7 1913.9 2 463.5 2 577.8 

2019 2020 2021 2022 2023 

927.9 616.5 208.6 55.2 4.5 

31.7 29.5 

20.2 18.6 21 .3 20.9 19.1 
75.3 

195.1 18.4 45 
4 .7 
0.5 

65.7 48.1 35.4 
93.7 78.2 72.5 60.8 50.0 

2.8 33.0 33.6 34.3 
116.3 71.9 50.9 25.6 8.8 

1 530.9 884.0 426.2 196.1 116.6 

2024 

0.1 

24.6 

49.6 
35.0 

0.7 
110.0 

10Year 
Total 

68.1 
5 578.8 

22.6 
95.8 
37.3 

137.9 
169.5 

50.9 

211 .6 
1 514.0 
2 356.3 

227.0 
8.1 

42.0 
348.0 
676.2 
138.6 
(12.2) 

11 670.7 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2015 2016 2017 2018 

Cost 
I 

Major & Base Capital 
Electric 

Generation Operations 
Pine Falls Units 1-4 Major Overhauls 142.2 7.2 0.7 14.0 26.4 
Jenpeg Overhaul Program 115.9 
Slave Falls Major Overhauls 126.1 
Pointe du Bois GS Rehabilitation 182.9 10.1 15.4 47.0 50.0 
Great Falls Unit 4 Overhaul 53.6 15.8 14.2 
Brandon Units 6 & 7 "C" Overhaul Program 50.4 
Base Capital NA 98.9 101.6 71.0 55.7 
Total NA 132.0 132.0 132.0 132.0 

Transmission 
Rockwood East 230/115kV Station 53.3 26.6 11.1 
Lake Winnipeg East System Improvements 64.6 14.2 35.8 8.2 
Letellier · St. Vital 230kV Transmission 59.0 1.3 3.7 37.0 13.9 
Transmission Line Upgrades for NERC Alert 151.3 1.0 8.6 8.8 8.9 
HVDC Dorsey Synchronous Condenser Refurbishment 73.3 8.7 8.5 2.7 5.2 
Dorsey 230kV Phase II Zone Building NA 
Bipole 2 Thyristor Valve Replacement 233.7 2.1 
Base Capital NA 73.2 57.3 68.3 94 .8 

Total NA 125.0 125.0 125.0 125.0 

2019 2020 2021 2022 2023 

29.6 40.9 

2.5 2.4 19.4 18.8 
25.2 9.8 11 .2 

6.0 0.4 17.5 7.8 
77.2 72.7 118.1 97.8 110.7 

132.0 132.0 132.0 134.6 137.3 

1.6 
23.3 23.7 24 .2 24.1 27.9 

2.2 2.3 2 .4 2.1 

13.2 22.9 56.9 57.9 59.0 
84.8 76.1 66.5 64.7 63.0 

125.0 125.0 150.0 150.0 150.0 

2024 
10Year 
Total 

118.8 
2.7 2.7 

19.9 63.0 
168.7 
30.0 

18.8 50.4 
98.7 902.4 

140.1 1 336.1 

37.7 
58.2 
57.5 

151.3 
34.7 

21 .8 233.7 
128.2 777.0 

150.0 1 350.0 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2015 2016 2017 2018 2019 

Cost 

Customer Service & Distribution 
New Madison Statior - 115/24kV Station 87.1 32.6 33.6 12.8 
St. Vital Station - 115/24kV Station 51 .3 0.3 3.0 20.0 20.0 7.9 
Dawson Road Station - 115/24kV Station 51.8 2.5 0.5 3.0 16.5 20.0 
Burrows New 66/ 12k'J Station 54.7 2.4 
New Adelaide Station - 66/12kV 62.1 0.7 21.2 22.9 8.8 5.0 
Base Capital NA 197.0 182.6 209.6 160.7 173.0 
Total NA 235.5 240.9 268.3 206.0 206.0 

Customer Care & Energy Conservation NA 3.2 4.0 4.1 4.1 4.2 

Human Resources & Corporate Services NA 75.0 75.0 55.0 55.0 55.0 

Finance & Regulatory NA 0.2 0.2 0.2 0.2 0.2 
570.9 577.0 584.6 522.3 522.4 

Gas 

Customer Service & Distribution NA 34.9 49.0 34.9 22.3 21.2 
Customer Care & Energy Conservation NA 3.4 5.4 4.6 4.7 4.8 
Gas Demand Side Management NA 9.6 10.4 11.0 9.4 8.7 

48.0 64.9 50.5 36.3 34.7 

Major & Base Capital Target Adjustment NA 25.0 25.0 25.0 

MAJOR & BASE CAPITAL TOTAL 618.9 641.9 660.1 583.7 582.1 

CON SOU DATED CEF14 TOTAL 2 070.6 2 555.8 3123.6 3161.5 2113.0 

ELECTRIC CAPITAL TOTAL 2 022.6 2 490.9 3 073.1 3125.2 2 078.3 
GAS CAPITAL TOTAL 48.0 64.9 50.5 36.3 34.7 

2020 2021 2022 2023 

9.3 

3.4 
193.3 206.0 210.1 214.3 
206.0 206.0 210.1 214.3 

4.3 4.4 3.6 3.7 

55.0 55.0 56.1 57.2 

0.2 0.2 0.2 0.2 
522.5 547.6 554.7 562.8 

24.4 26.1 27.7 30.0 
4.9 5.0 5.1 5.2 
8.9 8.9 9.3 9.5 

38.1 39.9 42.0 44.7 

25.0 25.0 

585.6 612.6 596.7 607.5 

1469.6 1 038.7 792.8 724.1 

1431.5 998.8 750.8 679.4 
38.1 39.9 42.0 44.7 

10Year 
2024 

Total 

79.0 
51.2 
51 .8 

2.4 
62.0 

218.6 1 965.3 
218.6 2 211.8 

3.7 39.2 

58.4 596.7 

0.2 2.2 
571.0 5 535.9 

28.3 298.8 
5.3 48.1 
9.9 95.5 

43.4 442.5 

125.0 

614.4 6103.4 

724.4 17 774.1 

681.0 17 331.7 
43.4 442.5 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
Cost 

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 20 Year 
Total 

Major New Generation & Transmission 
W uskwatim - Generation 

Keeyask - Generation 
Grand Rapids Hatchery Upgrade & Expansion 
Conawapa - Generation 
Keh:ey Improvements & Upgrades 

Kettle Improvements & Upgrades 
Pointe du Bois Spillway Replacement 
Pointe du Bois - Transmission 
Pointe du Bois Powerhouse Rebuild 
Gillam Redevelopment and Expansion Program (GREP) 
Bipole Ill - Transmission Line 
Bipole Ill - Converter Stations 
Bipole Ill - Collector Lines 
Bipole Ill - Community Development Initiative 
Riel 230/500kV Station 
Manitoba-Minnesota Transmission Project 
Demand Side Management 
Generating Station Improvements & Upgrades 
Target Adjustment (Cost Flow) 

MAJOR NEW GENERATION & TRANSMISSION TOTAL 

1 448.6 68.1 
60~1 5~U 

ll5 n~ 

397.0 95.8 
340.4 37.3 
191.6 137.9 
574.8 169.5 
114.3 50.9 

1 852.2 0.6 2.6 19.1 45.3 67.6 
266.5 24.4 26.3 4.2 266.5 

1 655.4 1 514.0 
2 675.1 2 356.3 

260.2 n1.o 
62.0 8.1 

329.9 42.0 
350.3 348.0 

NA 47.5 48.3 47.2 47.2 48.3 50.2 52.2 54.4 56.6 58.9 1186.9 
NA 35.7 36.4 45.0 32.2 21.1 9.4 14.4 15.2 25.8 79.3 453.2 
NA 0.2 (0.3) 1.4 1.8 1.2 1.1 (0.6) (0.6) (3.0) (8.5) (19.4) 

107.8 110.7 97.8 81.3 70.5 60.7 66.5 71.6 98.4 175.0 12 611.1 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
2025 2026 2027 2028 

Cost 

Major & Base Capital 
Electric 

Generation Operations 
Pine Falls Units 1-4 Major Overhauls 142.2 
Jenpeg Overhaul Program 115.9 2.9 21.5 21 .8 23.3 
Slave Falls Major Overhauls 126.1 20.1 21.3 20.9 0.9 
Pointe du Bois GS Rehabilitation 182.9 
Great Falls Unit 4 Overhaul 53.6 
Brandon Units 6 & 7 "C" Overhaul Program 50.4 
Base Capital NA 119.9 103.0 106.0 127.5 
Total NA 142.9 145.7 148.7 151.6 

Transmission 
Rockwood East 230/115kV Station 53.3 
Lake Winnipeg East System lmpr°"'ments 64.6 
Letellier - SL Vital 230kV Transmission 59.0 
Transmission Line Upgrades for NERC Alert 151.3 
HVOC Dorsey Synchronous Condenser Refurbishment 73.3 
Dorsey 230kV Phase II Zone Building NA 
Bipole 2 Thyristor Valve Replacement 233.7 
Base Capital NA 153.0 156.1 159.2 162.4 

Total NA 153.0 156.1 159.2 162.4 

2029 2030 2031 2032 2033 2034 

1.2 45.4 (3.4) 0.6 

153.4 112.3 164.3 163.5 167.4 170.8 
154.7 157.8 160.9 164.1 167.4 170.8 

165.6 168.9 172.3 175.7 179.3 182.8 

165.6 168.9 172.3 175.7 179.3 182.8 

20 Year 
Total 

118.8 
115.9 
126.1 
168.7 

30.0 
50.4 

2 290.6 
2 900.6 

37.7 
58.2 
57.5 

151.3 
34.7 

233.7 
2 452.3 

3 025.3 
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CAPITAL EXPENDITURE FORECAST (CEF14) 
(in millions of dollars) 

Total Project 
Cost 

2025 2026 2027 2028 2029 

Customer Service & Distribution 
New Madison Station - 115/24kV Station 87.1 
SL Vital Station - 115/24kV Station 51-3 
Dawson Road Station - 115/24kV Station 51 .8 
Burrows New 66/ 12kV Station 54.7 
New Adelaide Station - 66/ 12kV 62.1 
Base Capital NA 261 .6 257_8 263_3 267-2 285_6 
Total NA 261-6 257.8 263.3 267.2 285.6 

Customer Care & Energy Conservation NA 3.8 3.9 4.0 4.1 4.1 

Human Resources & Corporate Services NA 59.5 60.7 61.9 63.2 64.4 

Finance & Regulatory NA 0.2 0.2 0.3 0.3 0.3 
621.1 624.5 637.3 648.6 674.7 

Gas 

Customer Service & Distribution NA 33.7 33.5 34.0 34.7 36 .6 

Customer Care & Energy Conservation NA 5.4 5.5 5.6 5.7 5.8 

Gas Demand Side Management NA 9.6 9.8 10.0 5.7 5.7 
48.7 48.7 49.6 46.1 48.1 

Major & Base Capital Target Adjustment NA 

MAJOR & BASE CAPITAL TOTAL 669.8 673.2 686.9 694.7 722.8 

CONSOLIDATED CEF14 TOTAL 777.6 783.9 784.7 776.0 793.3 

ELECTRIC CAPITAL TOT AL 728.9 735.1 735.1 729.9 745.3 
GAS CAPITAL TOTAL 48.7 48.7 49.6 46.1 48.1 

2030 2031 2032 2033 

268.1 298.7 297_6 302.6 
268.1 298.7 297.6 302.6 

4.2 4.3 4.4 4.5 

65.7 67.0 68.4 69.8 

0.3 0.3 0.3 0.3 
665.0 703.5 71 0.5 723.8 

34.1 38.2 39.3 40.2 

5.9 6.0 6.2 6.3 

5.8 5.8 5.9 6.0 
45.8 50.1 51.4 52.4 

71 0.8 753.6 761.9 776.3 

771.5 820.1 833.5 874.7 

725.7 770.0 782.2 822.2 
45.8 50.1 51 .4 52.4 

20 Year 
2034 

Total 

79_0 
51-2 
51.8 

2.4 
62.0 

305_3 4 773-2 
305.3 5 019.6 

4.6 81.0 

71.1 1 248.6 

0.3 4.9 
734.9 12 279.9 

41 .0 664.1 

6.4 106.8 

6.1 165.9 
53.5 936.8 

125.0 

788.4 13 341.7 

963.4 25 952.9 

910.0 25016.1 
53.5 936.8 
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CAPITAL EXPENDITURE FORECAST (CEF13) 
(in millions of dollars) 

Tolal 
Project 201• 

Colt 

Major Naw Gana ration & Tran1111llllon 

Wuskwatim - Generation 1448.6 44.8 

Wuskwatim - Transmission 319.8 2.3 

Harblat Lake - The Pas 230kV Transmission 76.4 0.3 

Keeyask - Generation 6 220.1 350.1 

Conawapa - Generation 10 491.5 69.8 

Kelsey lmprowments & Upgrades 301.7 16.0 

Kattie Improvements & Upgrades 165.7 3.2 

Pointe du Bois Spillway Replacement 559.6 260.5 

Pointe du Bois - Transmission 114.3 12.7 

Pointe du Bois Powerhouse Rebuild 1 538.3 

Gillam Rad81191opment and Expansion Program (GREP) 366.5 

Bipole Ill - Transmission Line 1259.9 66.2 

Bipole Ill - Comerter Stations 1 828.5 179.0 

Bipole Ill - Collector Lines 191.4 28.8 

Community Development lnitiati11e 60.8 53.9 

Riel 230/500kV Station 329.9 74.1 

Firm Import Upgrades 19.9 0.0 

Dorsey - US Border New 500kV Transmission Line 350.3 0.4 

St. Joseph Wind Transmission 10.0 o.o 
Demand Side Management NA 28.1 

Generating Station lmpro1ements & Upgrades NA 

Additional North South Transmission 475.0 

Target Adjustment (Cost Flow) NA (119.0) 

MAJOR NEW GENERATION & TRANSMISSION TOTAL 1 071.1 

2015 2011 

23.8 12.1 

471.0 639.3 

70.1 125.9 

2.2 

7.7 23.7 

125.3 5.5 

8.6 12.3 

27.0 30.2 

265.9 381.9 

262.6 493.2 

63.5 48.2 

2.2 2.0 

40.8 0.7 

10.8 8.9 

3.8 29.7 

25.3 24.8 

(33.9) (46.0) 

1 376.5 1 790.2 

10Year 2017 2011 2019 2020 2021 2022 2023 
Tolal 

80.7 

2.3 

0.3 

865.1 1 111.4 942.3 789.5 282.4 129.3 5 580.2 

99.4 240.6 308.1 387.5 432.5 1 061.6 1 722.1 4 517.5 

18.2 

17.3 1.0 31.7 29.5 114.2 

391.3 

21.9 7.4 62.9 

0.5 2.2 2.7 

30.5 29.5 27.9 28.3 29.1 28.7 26.8 258.0 

263.7 195.2 1172.9 

410.2 181.5 127.4 1653.9 

37.7 8.5 184.8 

1.8 0.9 60.8 

115.5 

19.7 

101.1 58.7 63.5 91.7 0.1 349.0 

o.o 
23.9 22.8 21.7 19.9 18.9 18.8 18.7 222.4 

2.8 33.0 33.6 34.3 103.7 

4.1 4.4 51.8 80.2 

(8.2) 0.7 33.6 20.9 58.8 (42.0) (62.1) (199.3) 

1 864.4 1 858.1 1 558.0 1 388.1 858.8 1 234.8 1793.& 14 769.& 
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CAPITAL EXPENDITURE FORECAST (CEF13) 
(in millions of dollars) 

Tot.I 

ProJ•ct 201• 
Colt 

Major Capital 

Generation Operations 

Pine Falls Units 1-4 Major O\erhauls 142.2 14.2 

Jenpeg Olierhaul Program 115.9 

Slaw Falls Major O>.erhauls 126.1 

Water Licenses & Renewals 56.8 7.6 

Pointe du Bois GS Rehabilitation 182.9 10.2 

Great Falls Unit 4 Olierhaul 53.6 4.6 

Brandon Units 6 & 7 "C" Owrhaul Program 50.4 

36.7 

Transniaion 

Rockwood East 230/115kV Station 53.3 13.1 

Lake Winnipeg East System lmprowments 64.6 15.2 

Letellier - St. Vital 230kV Transmission 59.0 1.2 

Transmission Line Upgrades for NERC Alert 151.3 

HVDC Dorsey Synchrunous Condenser Refurbishment 73.3 6.7 

Dorsey 230kV Phase II Zone Building 63.4 

Bipola 2 Thyristor Valw Replacement 233.7 

36.2 

CU.tamer Service & Dlstitbutlon 

New Madison Station -115/24kV Station 69.6 2.1 

St. Vital Station - 115/24kV Station 51.3 0.1 

Dawson Road Station -115/24kV Station 51.8 0.0 

Burrows New 66112kV Station 54.7 8.7 

10.9 

MAJOR CAPITAL TOTAL 83.8 

2015 2011 

8.0 5.0 

0.2 0.9 

7.0 7.0 

10.3 15.3 

16.5 11.9 

42.1 40.2 

29.1 8.6 

30.0 17.2 

3.0 34.9 

1.1 8.9 

7.9 8.9 

71.0 78.4 

20.0 25.6 

0.3 3.0 

2.5 0.5 

5.1 

27.9 29.1 

141.1 147.7 

10Year 2017 2011 2019 2020 2021 2022 2023 
Tolal 

21.9 30.2 27.0 16.0 122.3 

5.3 26.6 30.3 31.8 26.9 4.2 126.1 

6.5 2.4 30.5 

21.7 19.5 20.4 24.2 19.5 17.1 9.6 167.9 

33.1 

6.0 0.4 17.5 7.8 31.7 

55.3 78.6 77.7 78.0 46.7 38.8 17.5 511.6 

50.7 

0.0 62.4 

18.1 1.6 58.8 

9.0 9.1 23.7 24.2 24.7 25.1 25.6 151.3 

8.5 5.9 3.4 0.8 42.2 

0.4 16.5 33.2 9.9 3.5 63.4 

2.1 13.3 23.1 57.4 58.5 59.6 213.9 

36.0 35.2 73.6 57.9 85.5 83.6 85.1 642.6 

16.1 1.3 65.1 

20.0 20.0 7.9 51.3 

3.0 16.5 20.0 9.3 51.8 

13.8 

39.1 37.8 27.9 9.3 182.1 

130.5 151.7 179.2 145.1 132.3 122.4 102.6 1 336.3 
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CAPITAL EXPENDITURE FORECAST (CEF13) 
(in millions of dollars) 

Ba• Capltal 

Electric 

Generation Operations 
Transmission 

Customer Sar.ice & Distribution 

Customer Cara & Energy ConsBN1tion 

Human Resources & Corporate Sen.ices 

Finance & Regulatory 

Gae 

Customer Sar.ice & Distribution 

Customer Cara & Energy ConsBN1tion 

BASE CAPITAL TOTAL 

CONSOLIDATED CEF13 TOTAL 

aECTRICCAPITAL TOTAL 

GAS CAPITAL TOTAL 

Total 
Project 

COit 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10Yeer 2014 2015 2016 2017 2018 2011 2020 2021 2022 2023 
Tot.I 

98.2 94.2 87.7 101.8 63.9 59.6 67.2 70.5 73.2 77.8 794.1 

104.1 114.9 126.1 112.0 70.3 65.6 73.9 77.5 80.5 85.6 910.6 

175.4 207.6 211.8 229.2 143.8 134.3 151.2 158.6 164.8 175.2 1 751.9 

3.1 3.1 3.2 3.3 3.3 3.4 3.5 3.5 3.6 3.7 33.6 

81.4 75.7 54.8 54.8 34.4 32.1 38.2 37.9 39.4 41.9 488.8 

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 2.2 

442.4 495.8 483.7 501.3 318.0 295.2 332.1 348.3 381.8 384.4 3 981.0 

35.7 34.9 49.0 34.9 22.3 21.2 24.4 28.1 27.7 30.0 308.2 

13.7 13.4 12.3 12.1 10.1 9.3 8.5 8.5 8.4 8.5 104.8 

49.4 48.3 81.3 47.0 32.4 30.6 32.8 34.6 38.1 38.5 411.0 

491.B 544.1 545.1 548.3 348.3 325.B 384.9 382.9 397.9 422.9 4372.0 

1 848.6 2 061.7 2 482.9 2 543.1 2 358.1 2 061.0 1 878.1 1 372.0 1 755.1 2 319.1 20 477.9 

1597.2 2013.4 2421.1 2416.1 2325.7 2030.5 1845.3 1337.4 1719.1 2210.6 200H.8 

49.4 41.3 61.3 47.0 32.4 30.6 32.8 34.6 36.1 38.5 411.0 
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CAPITAL EXPENDITURE FORECAST (CEF13) ~ga 
(in millions of dollars) .le '2. ........ 

~!. 
I m 

Tolal 
20YHr N >C 

Prolect 2a. 2025 2029 2027 2021 2029 2030 2031 2032 2033 O"CI 
Tcrt.I w• 

Co.t ~:a 
w9: w ... 

c: 
; 

Major New Generation & Trantml811on ~ 
Wuskwatim - Generation 1 448.6 80.7 ; 
Wuskwatim - Transmission 319.8 2.3 n 

Ill 
Herbie! Lake - The Pas 230kV Transmission 76.4 0.3 " Keeyask - Generation 6 220.1 5580.2 ..... 

n 
Conawapa - Generation 10 491.5 1 700.2 1 428.7 1 228.1 920.1 371.2 65.0 10 230.8 m .,, 
Kelsey lmprowments & Upgrades 301.7 18.2 "'6 

w 
Kettle lmp101ements & Upgrades 165.7 114.2 .... 
Pointe du Bois Spillway Replacement 559.6 391.3 

Pointe du Bois - Transmission 114.3 62.9 

Pointe du Bois Powerhouse Rebuild 1 538.3 16.0 37.8 90.7 157.8 245.0 403.9 312.7 216.2 55.6 1 538.3 

Gillam Red8111illopment and Expansion Program (GREP) 366.5 32.3 32.1 34.0 11.9 366.5 

Bipole Ill - Transmission Line 1 259.9 1172.9 

Bipole Ill - Conwrter Stations 1 828.5 1 653.9 

Bipole Ill - Collector Lines 191.4 184.6 

Community D8"91opment lnitiatM:I 60.8 60.8 

Riel 230/500kV Station 329.9 115.5 

Firm Import Upgrades 19.9 19.7 

Dorsey - US Border New 500kV Transmission Line 350.3 349.0 

St. Joseph Wind Transmission 10.0 o.o 
Demand Side Management NA 19.1 18.7 17.9 16.2 16.0 16.3 16.6 16.9 17.3 17.6 395.1 

Generating Station lmpl'<MllTlents & Upgrades NA 35.0 35.7 36.4 45.0 32.2 21.1 9.4 14.4 15.2 25.8 373.8 

Additional North South Transmission 475.0 29.8 49.9 85.7 116.8 132.7 475.0 

Target Adjustment (Cost Flow) NA (3.9) 22.6 13.3 23.8 49.5 34.0 20.2 11.1 17.1 6.2 (5.5) 

MAJOR NEW GENERATION & TRANSMISSION TOTAL 1 828.5 1 625.5 1 506.1 1 291.8 848.5 540.2 358.9 258.7 105.2 48.8 23180.3 
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CAPITAL EXPENDITURE FORECAST (CEF13) iii a,,'< 
N Q, 

(in millions of dollars) ~ga 
.le '2. ........ 

Tot.I ~!. 
Project 202' 2025 2028 2027 2028 2029 2030 2031 2032 2033 

20Year I m 
Total N >C 

Colt O"CI 
w• 
~:a 
w9: w ... 

c: 
Major Capital ; 

Generation Operations ~ 
Pine Falls Units 14 Major O\erhauls 142.2 122.3 ; 
Jenpeg Cherhaul Program 115.9 2.7 2.9 21.5 21.8 23.3 1.2 45.4 (3.4) 0.6 115.9 n 

Ill 
Slaw Falls Major o-tiauls 126.1 126.1 " Wat.er Licenses & Renewals 56.8 30.5 ..... 

n 
Pointe du Bois GS Rehabilitation 182.9 7.4 3.3 0.2 0.1 178.9 m .,, 
Great. Falls Unit 4 Cherhaul 53.6 33.1 "'6 

w 
Brandon Units 6 & 7 "C" O\erhaul Program 50.4 18.8 50.4 .... 

28.8 6.3 21.7 21.8 23.3 1.2 45.4 (3.4) 0.6 657.3 

Transniaion 

Rockwood East 230/115kV Station 53.3 50.7 

Lake Winnipeg East System lmpnnements 64.6 62.4 

Letellier - St. Vital 230kV Transmission 59.0 58.8 

Transmission Line Upgrades for NERC Alert 151.3 151.3 

HVDC Don;ey Synchronous Condenser Refurbishment 73.3 42.2 

Dorsey 230kV Phase II ZDlle Building 63.4 63.4 

Bipole 2 Thyristor Valw Replacement 233.7 19.8 233.7 

19.8 662.4 

Cu.tomer Senllc:e & Dl.irtbutlon 

New Madison Station - 115/24kV Station 69.6 85.1 

St. Vital Station - 115/24kV Station 51.3 51.3 

Dawson Read Station - 115124kV Station 51.8 51.8 

Burrows New 66/12kV Station 54.7 13.8 

182.1 

MAJOR CAPITAL TOTAL 48.6 6.3 21.7 21.8 23.3 1.2 45.4 (3.4) 0.6 1 501.8 
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CAPITAL EXPENDITURE FORECAST (CEF13) 
(in millions of dollars) 

Ba• Capltal 

Electric 

Generation Operations 

Transmissioo 

Customer S&Nca & Distribution 

Customer Cara & Energy Conser.etion 

Human Resources & Corporate SeNicas 

Finance & Regulatory 

Gas 
Customer S&Nca & Distribution 

Customer Cara & Energy Conser.etion 

BASE CAPITAL TOTAL 

CONSOLIDATED CEF13 TOTAL 

El..B:TRIC CAPITAL TOTAL 

GU CAPrTAL TOTAL 

To .. I 
Project 

Colt 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ZOYear 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 
Talal 

71.7 83.9 81.5 81.1 81.0 83.7 76.5 84.0 84.5 84.6 1 606.6 

78.8 92.3 89.7 89.3 89.1 92.1 84.2 92.4 93.0 93.1 1 804.4 

251.7 261.6 257.8 263.3 267.2 285.6 266.1 298.7 297.6 302.6 4 506.1 

3.7 3.8 3.9 4.0 4.1 4.1 4.2 4.3 4.4 4.5 74.6 

38.6 45.1 43.9 43.7 43.6 45.0 41.2 45.2 45.5 45.5 905.9 

0.2 0.2 0.2 0.3 0.3 0.3 0.3 0.3 0.3 0.3 4.8 

444.7 486.9 4n.o 481.6 485.2 510.8 474.5 524.8 525.3 530.6 8 902.4 

28.3 33.7 33.5 34.0 34.7 36.6 34.1 38.2 39.3 40.2 658.8 

9.1 9.2 9.3 9.4 9.1 9.2 9.3 9.5 9.6 9.7 198.2 

37.4 42.9 42.8 43.4 43.8 45.8 43.5 47.7 48.9 49.9 857.0 

482.1 529.B 519.7 525.0 529.1 558.8 518.0 572.5 574.1 580.5 9 759.4 

2359.3 2181.5 2047.5 1838.5 1398.8 1098.1 922.3 827.7 879.9 830.1 34441.8 

2 321.9 2 111.15 2 004.7 1 795.1 1355.0 1 052.3 171.1 780.0 1531.0 580.2 33 514.5 

37A 42.9 42.1 43A 43.I 45.I 43.5 47.7 48.9 49.9 857.0 
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Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-17a-b. 
 

 

Section: Tab 4 Page No.: PUB/MH I-25(a) 

Topic: Capital Expenditures 

Subtopic: Pointe du Bois Powerhouse Rebuild 

Issue: Cost/Revenue Analysis 
 
PREAMBLE TO IR (IF ANY): 
 
MH's CEF14 leaves some doubt as to whether the Pointe du Bois powerhouse rebuild has 
been cancelled completely. 
 
QUESTION: 
 
a) Please reconcile Manitoba Hydro’s comments set out at page 117 of its NFAT final 

written submissions indicating that the Pointe du Boise powerhouse rebuild was 
cancelled with the table on page 2 of CEF14. 

b) Please explain what expenditures Manitoba Hydro intents to make with respect to the 
powerhouse replacement. 

 
RATIONALE FOR QUESTION: 
 
This question seeks clarification on Pointe du Bois expenditures. 
 
RESPONSE: 
 
a) The reference in the NFAT final written submission to cancellation of the Pointe du 

Bois powerhouse rebuild was made in the context of other examples where Manitoba 
Hydro has adjusted its long term planning decisions in the past. In the specific 
reference to Pointe du Bois, the decision was made in 2009 to cancel the powerhouse 
rebuild component of a larger overall plan, the Pointe du Bois Modernization Project. 
This project would have resulted in Manitoba Hydro rebuilding both the Pointe du 
Bois spillway and powerhouse as an integrated project, with a powerhouse in-service 
date of 2016/17. The decision at that time was made to proceed with the Spillway 
Replacement Project and defer the powerhouse rebuild, which for planning purposes 
was revised to 2030/31. For IFF14, based on ongoing review and experience at Pointe 

2015 04 17  Page 1 of 2 
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Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-17a-b. 
 

du Bois, the powerhouse rebuild was further deferred to the 2040’s timeframe under 
the expectation that operation of the existing powerhouse can be extended.  
 

b) There are no committed expenditures for the Pointe du Bois powerhouse rebuild.  The 
overall need and timing of capital expenditures for replacement of the Pointe du Bois 
powerhouse are under review.  

2015 04 17  Page 2 of 2 
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Canada utility seeks turbine-generators for 78-MW Pointe 
du Bois hydro project 

Canada utility seeks turbine-generators for 
78-MW Pointe du Bois hydro project 
WINNIPEG, Manitoba, Canada  
04/14/2015  

 

Canadian utility Manitoba Hydro seeks proposals to design, 
supply and install turbines, generators and related 
equipment at the 78-MW Pointe du Bois hydroelectric 
project on the Winnipeg River in Manitoba. A mandatory 
site visit is set April 17 with responses due June 26. 

Manitoba Hydro has been carrying out a 20-year life 
extension of Pointe du Bois by repair of existing 

generating equipment with the possibility of replacing some units. Other work at the plant 
includes a $560 million spillway replacement project. Alstom won a contract in 2012 to supply 
gates and hoists for that project. 

The utility now seeks to determine whether interest exists among qualified firms to manufacture, 
supply and install new turbines, generators and related equipment at Pointe Du Bois. It 
encouraged firms to review its request for proposals concerning Manitoba Hydro's anticipated 
commercial and technical needs in a potential contract. It called the RFP "an invitation and not 
an offer." 

A solicitation notice may be obtained from the Canadian Public Tenders Internet site under 
http://www.merx.com/English/SUPPLIER_Menu.asp?WCE=Show&TAB=3&PORTAL=
MERX&State=7&id=PR326425&src=osr&FED_ONLY=0&ACTION=&rowcount=&lastp
age=&MoreResults=&PUBSORT=2&CLOSESORT=0&IS_SME=N&hcode=JEvw%2fCb
Tn2zUNTPoZPOByQ%3d%3d. A mandatory site visit is scheduled April 17. 

For information, contact Manitoba Hydro, Purchasing Dept., P.O. Box 1287 STN MAIN, 
Winnipeg, MB R3C 2Z1 Canada; Fax: (1) 204-360-6130; E-mail: purchasing@hydro.mb.ca; 
Internet: www.hydro.mb.ca. For information about the Point du Bois project, see Manitoba 
Hydro's Internet site under 
https://www.hydro.mb.ca/corporate/facilities/gs_pointedubois.shtml. 
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/I\ Manitoba 
Hydro 

Needs For and Alternatives To (NF AT) Review 
Final Argument 

May 26, 2014 
Page 117of297 

Manitoba Hydro submits that it undertakes a focused level of optimization in its resource 

planning process and in the development plans that is appropriate for a meaningful and 

robust evaluation. 

8.7 Manitoba Hydro Resource Planning is driven by Metrics 

Manitoba Hydro has, in Chapter 8, Section 8.2 of the NF AT Business Case, detailed its 

process for establishing the development plans to be studied. CAC suggested in its closing 

submission that Manitoba Hydro perhaps "believes too deeply" in its plans. Mr. Wojczynski 

(Tr. p. 3696) addressed the notion that Hydro staff were "too invested" in the Preferred 

Development Plan. He testified that: 

" ... people from Hydro, a lot of them, including myself, we 're talking about 

engineers and accountants, ... and MBAs, we're driven by metrics, customer 

reliability, security, our economics, the financial, the social benefit cost, 

metrics on environment and socioeconomic. We don't just do something 

because we happened to have been doing it in the past and want to carry on." 

Mr. Wojczynski discussed examples where Hydro has indeed demonstrated that its decisions 

are made on the basis of objective criteria. Manitoba Hydro's direct evidence (MH Exhibit 

# 129-7, Slide 11) includes a series of examples where, on account of changing 

circumstances, Manitoba Hydro has adjusted its decisions. These examples include the 

construction of Limestone which was commenced and then halted for over I 0 years before it 

was built. Conawapa had previously been a committed project with PUB approval and 

signed contracts with Ontario and was subsequently cancelled. The Pointe du Bois 

powerhouse replacement project was cancelled and only the dam replaced when it became 

apparent that the economics did not support replacement of the powerhouse. Manitoba 

Hydro has also included combustion turbines and wind in its resources when it was 

economically feasible to do so. The GRE Diversity Exchange agreement has been extended, 

and DSM has been increased. Significantly, when new capital cost information became 

available in February, the PDP was taken back to the Manitoba Hydro Electric Board for 

their review and consideration as to whether Manitoba Hydro should continue to proceed 

with the Preferred Development Plan. These examples demonstrate Manitoba Hydro's 

ongoing commitment to making sound decisions based on the appropriate metrics, and 

suggestions to the contrary are unsupported by the evidence. 
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 Integration of Perspectives & 

Overall NFAT Conclusion  

Ed Wojczynski 
March 25, 2014 
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MH Decisions on Proceeding with a Project is Based 
on What is Best for Ratepayers and Manitobans 

• MH driven by metrics: customer reliability/security, MH 
economic/financial, social benefit/cost and 
environmental/socioeconomic 

• MH previously halted Limestone, Conawapa, Pointe du 
Bois generation when circumstances changed 

• MH developed 280MW gas generation in 2002 
• MH purchased 258 MW wind generation 
• MH negotiated GRE Diversity Exchange extension 
• MH increasing DSM two to four times 
• MH re-evaluated in February the  Preferred 

Development Plan with new information and MHEB 
reaffirmed plan as being justified 
 

 
 

11 
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II\ Manitoba 
Hydro 

inmillims of~ 
Mljjor New Generation & Transmission 
s .. 

C."l'_ilal (M_llj_or & Base_l_ 
Generation Qp_erations 
Tra.nsmiisDn 
Custom:r Service & Distribution 
Custom:r Care &--.; 
Human Resources & Corpora«: Services 
Finance&Re~ 

Tiuget Adm.-
Total Electric 

2015 03 12 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
COALITION/MH-I-32b 

Figure 4.1 Summary of Electric Capital Expenditure Forecast CEF14 

2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020121 2021122 2022/23 2023124 
568 600 984 1452 1914 2 463 2578 1531 884 426 196 117 110 
465 433 470 571 577 610 547 547 548 573 555 563 571 
123 104 116 132 132 132 132 132 132 132 135 137 140 
116 104 103 125 125 125 125 125 125 150 150 150 150 
172 175 186 236 241 268 206 206 206 206 210 214 219 

3 3 3 3 4 4 4 4 4 4 4 4 4 
51 46 63 75 75 55 55 55 55 55 56 57 58 

- 0 0 0 0 0 0 0 0 0 0 0 0 

- - - - - 25 25 25 25 25 - - -
1033 1033 1454 2 023 2491 3073 3125 2078 1432 999 751 679 681 

Page2 of2 
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2015/16 & 2016/17 General Rate Application Appendix 11.37 
Capital Expenditures-Depreciation MFR 4 

Actuals FoNC&St 
For the year ended March 31 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

1 Caah Flow from Operations 599.0 653.0 528.0 550.0 518.0 554.0 661.0 558.2 587.0 571.0 598.1 412.3 440.6 469.1 521.6 613.4 699.2 

2 Sustaining Capltal Spending 357.0 349.0 405.4 442.6 465.2 432.7 470.1 570.9 sn.o 609.6 547.3 547.4 547.5 572.6 554.7 562.8 571.0 

3 Excess Cash Flaw after Sustaining CapHal Spending (1-2) 242.0 304.0 122.6 107.4 52.8 121.3 190.9 {12.7) 10.0 (38.6) 50.8 {65.1) {106.9) (103.6) (33.0) 50.6 128.2 

4 Capital Coverage Ratio (112) 1.68 1.87 1.30 1.24 1.11 1.28 lAl 0.'8 1.02 0.94 1.09 0.88 0.80 0.82 0.94 1.09 1.22 

s Major New Generation & Transmission 473.0 538.5 674.0 657.5 567.8 600.3 983.7 1451.7 1913.9 2463.5 2577.8 1530.9 884.0 426.2 196.1 116.6 110.0 

s Financing Required to Fund MNG&T & Sustaining Capltal 231.0 234.5 551.4 550.1 515.0 479.0 792.8 1464.4 1903.9 2 502.1 2527.0 1596.0 991.0 529.7 229.2 66.0 0.0 

For the year ended March 31 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

1 Caah Flow from Operations 787.0 818.3 942.7 1024.1 1146.3 1288.1 1431.7 1560.9 1655.5 1n4.8 

2 Sustaining Capltal Spending 621.1 624.5 637.3 648.6 674.7 665.0 703.5 710.5 723.8 734.9 

3 Excess Cash Flow after Sustaining CapHal Spending (1-2) 165.9 193.8 305.4 375.5 471.5 623.1 n8.2 850A 931.7 1039.9 

• Capital Coverage Ratio (112) 1.27 1.31 1.48 1.58 1.70 1.94 2.04 2.20 2.29 2.41 

5 Major New Generation & Transmission 107.8 110.7 97.8 81.3 70.5 60.7 66.5 71.6 98A 175.0 

6 Financing Required to Fund MNG&T & Sustaining Capital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Page2 of2 
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2012/13 & 2013/14 Electric General Rate Application 

2012 11 15 Page 1 of 2 

 
PUB/MH II-50 

Reference: PUB/MH I-39 (a), PUB/MH I-134,CAC/MH I-15 (a) 
 
b) Please indicate the total internally generated funds assumed to be used for this 

project. Provide detailed calculations in support of the estimate. 
 
ANSWER
 

: 

Please see the attached schedule. 
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2012/13 & 2013/14 Electric General Rate Application 

2012 11 15 Page 2 of 2 

 

Manitoba Hydro 
Analysis of Wuskwatim Project Sources and Uses of Cash Flows 
Based on actuals available to March 31, 2011 and forecast based on IFF11-2 

    
Total 2012/13 2011/12 2010/11 2009/10 2008/09 2007/08 2006/07 2005/06 2004/05 

2003/04  
& Prev. 

1 Total Capital Expenditures 8,132       1,244       1,114       1,134       1,117       932          869          680          522          520          
2 Less Total Base Capital (3,659)      (453)         (458)         (477)         (438)         (388)         (391)         (383)         (311)         (361)         
3 Total MNG&T Capital (2 -1) 4,473       791          656          657          679          544          478          297          211          159          
4 Total Wuskwatim Capital (Generation & Transmission) 1,672       71            213          326          367          254          207          77            36            36            85            
5 % Total Wuskatim Capital/ Total MNG&T Capital (4 / 3) 37% 9% 32% 50% 54% 47% 43% 26% 17% 23% 

6 Cash Flow from Operations 5,032       537          427          572          589          688          633          443          710          433          
7 Less Total Base Capital (3,659)      (453)         (458)         (477)         (438)         (388)         (391)         (383)         (311)         (361)         
8 Total Surplus Cash Flow from Operations for MNG&T Capital (6 - 7) 1,373       84            (31)           95            151          300          242          60            399          72            
9 Total Surplus Cash Flow from Operations Attributed to Wuskwatim Capital (5 * 8) 481          8             -           47            82            140          105          16            68            16            -           
10 Total Financing Activities Attributed to Wuskwatim Capital 1,191       64            213          279          285          114          102          61            (32)           20            85            
11 Total Wuskwatim Capital  (Generation & Transmission) 1,672       71            213          326          367          254          207          77            36            36            85            
12 Total IGF Allocated to Wuskwatim/Total Wuskwatim Capital Cost (9 / 10) 29% 29% 30% 34% 40% 50% 46% 43% 54% 13% 0% 
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2012/13 & 2013/14 Electric General Rate Application 

2012 09 21 Page 1 of 2 

 
PUB/MH I-22 

Reference: IFF11-2 – Electric Operations 
 
c) Please provide a schedule that indicates the amount of cash flow from electric 

operations, forecast electric base capital spending and net cash flow available to 
finance Major Generation & Transmission Projects in each of the forecast years 
and provide the (electric) capital coverage ratio. 
 
[   Y1 Y2 to Y20 

Cash Flow from Operations  
( IFF11-2 Cash Flow Statement) 

1    

Base Capital Spending ( 
CEF11) 

2    

Net Cash Flow 3 3 = 2-1   
Capital Coverage Ratio 4 4 = 1/2   

 
The following analysis should agree with the figures presented in IFF11-2 and 
CEF 11. If not please reconcile. 
 

ANSWER
 

: 

Please see the following table.  
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2012/13 & 2013/14 Electric General Rate Application 

2012 09 21 Page 2 of 2 

 

Forecast
For the year ended March 31 2008 2009 2010 2011 2012 2012 2013 2014 2015 2016 2017 2018 2019 2020

1 Cash Flow from Operations 599.0 653.0 528.0 550.0 518.0           434.2 438.6 444.2 446.9 518.9 574.2 563.7 499.2 580.4

2 Base Capital Spending 363.0 359.0 414.0 450.0 472.0           417.4 411.5 394.4 387.3 363.8 372.4 380.4 387.6 396.4

3 Excess Cash Flow after Base Capital Spending (1-2) 236.0 294.0 114.0 100.0 46.0             16.8 27.1 49.8 59.6 155.0 201.8 183.3 111.6 184.0

4 Capital Coverage Ratio (1/2) 1.65 1.82 1.28 1.22 1.10             1.04 1.07 1.13 1.15 1.43 1.54 1.48 1.29 1.46

5 Major New Generation & Transmission 477.4 543.5 679.0 657.5 567.8           656.1 762.6 1060.0 1223.4 1566.9 1610.5 1953.0 1177.1 1412.0

6 Cash Flow required to Finance MNG&T 241.4 249.5 565.0 557.5 521.8           639.4 735.5 1010.1 1163.8 1411.9 1408.7 1769.7 1065.5 1228.0

For the year ended March 31 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

1 Cash Flow from Operations 514.1 716.6 832.0 920.9 1065.5 1175.2 1192.2 1294.5 1388.2 1501.2 1597.8 1748.2

2 Base Capital Spending 359.8 385.9 430.2 462.4 522.7 498.6 514.6 503.1 535.9 567.5 478.6 583.7

3 Excess Cash Flow after Base Capital Spending (1-2) 154.3 330.7 401.7 458.5 542.8 676.6 677.6 791.5 852.4 933.7 1119.2 1164.6

4 Capital Coverage Ratio (1/2) 1.43 1.86 1.93 1.99 2.04 2.36 2.32 2.57 2.59 2.65 3.34 3.00

5 Major New Generation & Transmission 1445.8 1306.0 1071.8 933.3 1050.2 385.6 224.1 323.8 460.0 374.9 390.2 225.5

6 Cash Flow required to Finance MNG&T 1291.5 975.3 670.1 474.7 507.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Actuals
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-39 

Section: Tab 4: App. 4.1 App. 11.37 l Page No.: 1 PUBIMH I-67 c 

Topic: Capital Expenditure Forecast 

Subtopic: Sustaining [Base] Capital Expenditures 

Issue: Projected Spending Levels 

PREAMBLE TO IR (IF ANY): 

QUESTION: 

Please update the analysis provided including the years covered by CEF08, CEF09, CEFlO 

and CEFl 1-2, as well as actuals for each year, and comment on any changes in trends. 

RATIONALE FOR QUESTION: 

To explore changes in sustaining capital expenditure over time. 

RESPONSE: 

Please find the updated graph and table of corresponding data points below. 

Comments on forecast trends are as follows: 

As demonstrated in the graph, each CEF generally reflects higher spending plans in the early 

years resulting from detailed project planning and reallocation of cash flow. Following the 

early years, each CEF generally returns to a gradually increasing level of forecast spending at 

or below rates of inflation over the long term. Actual spending has been increasing over time 

to maintain reliable service and address capacity requirements for customers. 

The CEF08 and CEF09 forecasts are essentially the same with some variation mainly due to 

the reallocation of cash flows. 

2015 0417 Page 1of5 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-39 

In CEF 10 over CEF09, spending increased over the long term to include provisions for future 

unidentified capital needs as a result of extending the CEF to a 20 year forecast period. 

The CEFll-2 sustaining capital forecast remains the same as CEFl0-2 through to 2020 

followed by an increase to the provisions for future unidentified capital to account for 

additional capital requirements related to growth, renewal and replacement. Overall, CEFl 1-

2 is lower than CEFl0-2 due to the reduction of ineligible overhead capitalized. 

The CEF 12 sustaining capital forecast is higher in the first few years, as compared to CEF 11-

2, primarily due to: 

• Transmission station requirements to address capacity constraints 

• Supporting new customer service requests; 

• The addition of the Gillam Townsite infrastructure refurbishment. 

The changes between CEF12 and CEFl 1-2 in the later years are mainly due to a reallocation 

of cash flow, including the advancement and approval of the Bipole 2 Thyristor Valve 

Replacement project from the long term provisions for future unidentified capital. 

The CEF13 sustaining capital forecast is higher in the first few years, as compared to CEF12, 

primarily due to: 

• Distribution substation development both within and outside the city of Winnipeg to 

address operational load conditions beyond maximum load ratings; 

• Transmission line upgrades required to comply with NERC; 

• Expenditures required to rehabilitate and replace aging assets based upon condition 

assessment data; 

• Increased work required for the Great Falls Unit 4 Overhaul. 

Beginning in 2017/18, base target values were reduced to more recent historic spending 

levels to 2021/22 and incorporates inflationary growth at 1 % thereafter. 

In CEF14, sustaining capital was decreased compared to CEF13 in the earlier years and 

spread out over the next four years to 2021/22 and incorporates inflationary growth at 2% 

thereafter. The overall increase in CEF14 over CEF13 reflects the findings of the Asset 

2015 0417 Page2 of5 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-39 

Condition Assessment report as well as the impacts of capacity constraints and load growth. 

High priority areas of capital investment include: 

• Distribution substation development both within and outside the city of Winnipeg to 

address operational load conditions beyond maximum load ratings; 

• Supporting new customer service requests; 

• Higher than average load growth exceeding firm capacity in certain geographic areas of 

the province; 

• System capacity increases associated with Bipole III and new generation. 

2015 0417 Page3 of5 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-39 

CEF Sustaining (Base) Capital Comparison 

- CEF14 - CEF13 - CEF12* - CEF11-2* - CEF10 - CEF09 - CEF08 -Actuals 

800 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

700 -l-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~JI!!!!!!.~~~~~-

600 +-~~~~~~~~~~~'"--~~~--+~~~~~~~~~~~~~--1-~~~~~~~~~----,~----'I~~~~~~ 
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

Flscal Years Ending 
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II\ Manitoba 
Hydro 

CEF14 
2009 
2010 
2011 
2012 
2013 
2014 
2015 571 
2016 577 
2017 585 
2018 522 
2019 522 
2020 523 
2021 548 
2022 555 
2023 563 
2024 571 
2025 621 
2026 624 
2027 637 
2028 649 
2029 675 
2030 665 
2031 703 
2032 711 
2033 724 
2034 735 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
PUB/MH-11-39 

Sustaining CaJ!ital (in millions of$) 
CEF13 CEF12* CEFll-2* CEFlO CEF09 CEF08 Actuals 

407 349 
467 517 405 

433 489 497 443 
451 451 475 428 465 

434 412 439 416 368 433 
526 543 394 460 384 374 470 
637 574 387 452 374 354 
631 529 364 430 404 361 
632 414 372 440 412 369 
468 358 380 450 369 376 
474 408 388 458 392 384 
477 348 396 469 390 
481 403 360 479 400 

484 440 386 489 386 
487 512 430 499 376 
493 533 462 510 384 
493 530 523 521 391 
499 499 499 532 399 
503 447 515 543 407 
508 512 503 555 415 
512 557 536 567 423 
520 591 568 579 
521 623 479 
526 535 584 
531 

*Includes IFRS OH Adjustment made outside CEF in /FF 

2015 0417 Page 5 of5 

106

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight

Cathcartadvisors
Highlight



107



II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-37b 

Table: Forced Outage Rate(%) for 2010 to 2014 - NON-WEIGHTED 

2010 2011 2012 2013 2014 
Jenpeg i 38.6 Poine Du Bois i 46.8 -------------f-----1------------+-------

Poine Du Bois j 30.5 Jenpeg j 35A ------------------ t------------~-------
Average ! 7.7 Slave Falls ! 19.4 --------------'----- t------------.L-------

Great Falls I 5.7 Average I 12A --------------.----- t-------------i--------

-~-i~ -~-i~ -~-i= ------------l-------1------------+------1-------------+--------
Jenpeg j 29.3 Jenpeg j 42.9 Jenpag j 45.5 ------------·------- t-------------------1-------------~-------

Great Falls ! 20.3 Slave Falls ! 19.0 McArthur ! 18.2 ____________ , _______ t-------------'-------1-------------.L-------
Average I 13.0 Pine Falls I 16.4 Average I 14.3 ------------1------- t-------------r------t--------------i--------

---~~!~~--i--=~-- t--~~~~~~~-t----:~--
Seven Sisters I 2.9 Great Falls I 3.3 -------------f-----1------------+-------

McArthur I 1.4 Pine Falls I 2.6 
------------------1------------~-------

Pine Falls ! 1.3 Grand Rapids ! 0.9 -------------f----- t-----------+------
Laurie River 1 ! 0.4 Laurie River 1 ! 0.8 --------------.----- t-------------i--------
Long Spruce I 0.2 Kelsey I 0.3 

----K;;:;·--1-o.1·-1---MtM.~-;:---r---0.3--
--------------'-----1-,----------L------

Limestone I 0.1 Laurie River 2 I 0.3 -------------f-----1------------+-------
Grand Rapids j 0.0 Long Spruce j 0.2 -------------;-----1------------;-------

KetUe I 0,0 KeWe I 0.1 -------------f-----1-----------+------
Laurie River 2 ! 0.0 Limestone ! 0.1 --------------.----- t-------------i--------
Wuskwatim j na Wuskwatim j na 

__ _:»~~~:~~~-~--~=--- t---~~-~~~----i--.!.~~--1--_!~-~~~~~---i--~=~:. __ 
Kettle I 3.4 Great Falls I 7.4 Sieve Falls I 7.3 ------------l-------1------------+------1-------------+--------

Plne Falls I 2.7 Kelsey I 3.6 Great Falls I 3A 
------------·-------1-------------------1-------------~--------

Seven Sisters ! 0.7 Wuskwatim ! 3.5 Seven Sisters ! 1.8 ------------1------- t-----------+------1-------------+-------
Wuskwatim ! 0.6 Laurie River 2 ! 2.6 Wuskwatim ! 0.6 ------------1------- t-------------r------1--------------i--------

Grand Rapids I 0.5 Grand Rapids I 1.3 Grand Rapids I 0.6 

:==:~:==[!.~::: ~=:~~~~:=:r=~:~:=~:==~~:=::1=:~~=:-
Long Spruce ! 0.3 Long Spruce ! 1.0 Limestone ! 0.6 ------------1-------1-------------r------1--------------i---------

Limestone j 0.3 Seven Sisters j 0. 7 Laurie River 2 j 0.3 
------------·-------1-------------------1-------------~--------

Laurie River 1 ! 0.3 Ketue ! 0.3 Kelsey ! 0.3 ------------l-------1------------+------1-------------+--------
Laurie River 2 ! 0.2 Limestone ! 0.2 Long Spruce ! 0.1 ------------1------- t-------------r------1--------------i--------

McArthur j 0.1 Laurie River 1 j 0.1 Laurie River 1 j 0.0 
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II\ Manitoba 
Hydro 

Clll'_ital EIP<nditures _(_in millions of dollaaj_ 
Wuskwatim. - Generation 

Keeyask - Generation 

Conawapa - Generation 

Kelsey Improvements & Upgrades 

Kettle Improvement& & Upgrades 

Pointe du BcDs Spillway Repla.cement 

Pointe du.BcDs -Transmission 

Gillomllodowlopneot ond ExpomK>n Progmn (GREP) 

Bipole ID - Transmission Line 

Bipole ID - Converter Stations 

Bipole m -Collector Lines 

Bipole m -Community Deveklpment Initiative 

Riel 230/SOOkV Station 

Finn Import Upgrades 

Manitoba-Milmesota T:ransmission Project 

0""""1 SXlo """'""""" 
Generating Station lmprovemeJits & Upgrades 

CEF14 MNG&T Target Aqustlnent (Cost Flow) 

Pine Falls Units 1-4 Major Overhauls 

Jenpeg Overhaul Program 

Slave Falls Major Ovediauls 

Pointe du.Bois GS Rehabilitation 

Great Falls Unit 4 Overhaul 

Brandon Units 6 & 7 ''C" Overhaul Program 

Rockwood East 230/llSk:V Station 

Lake Wimipeg East System lnlJrovements 
Lek:llier- St. Vita1230kV TransmMsiD 

Transmission Line Upgrades for NERC Alert 

Dorsey 230k:V Phase II Zone Buikmg 

B;polo 2 -Valw R<plocoment 

New Madison Station- 115/24k.V Station 

St. Vital Station - 115/24kV Station 

Dawson Road Station- 115/24kV Station 

Burrows New 66/12k:V Station 

New Adelaide Station - 66/12.kV 

2015 03 20 

2013 2014 2015 

41 

(26) 80 375 

(74) (26) (24) 

14 

(20) (18) (14) 

(23) 137 37 

20 

(28) (81) (127) 

(62) (171) (llO) 

(53) (21) 36 

54 

16 26 36 

(20) 

26 52 

118 (85) (ll6) 

(15) (23) (32) 

(23) 

(16) 

(17) 16 

13 27 

(ll) (15) 

(16) (33) 

23 

13 11 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
COALITION/MH-1-28b 

Variance MH14 vs MHll-2 

2016 2017 2018 2019 2020 2021 2022 

13 15 

13 67 310 142 (100) 19 

(157) (214) (297) (323) (765) (1230) (1223) 

13 

16 17 14 24 22 

39 

17 14 
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142 420 75 
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50 33 27 

29 66 (25) (13) 48 35 

59 77 84 94 78 73 61 
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(45) 12 26 30 41 

(18) (24) (24) (25) (21) 
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14 
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II\ Manitoba 
Hydro 

Capital Expenditures J.in millions of dollars .l_ 
Conawapa - Generation 

Poinre du Bois Powerhouse Rebuild 

Gillom Rodewlopment ""'1 ExpuWon Program (GREP) 

Demand Side Management 

Genemting Statim Improvements & Upgrades 

Addil:ional N<rth Soulh Transmisaioo. 

CEF14 MNG&T Target Arljlstment (Cost Flow) 

Jenpeg Overhaul Program 

Slave Fans Major Overhauls 

Brandon Unit.s 6 & 7 "C" Overhaul Program 

Tnmsmisaioo. Line Upgrades for NERC Alert 

Bipolo 2 '.I'lcyn.ta Volvo Roplowemont 

2015 03 20 

2023 2024 2025 

(1 043) (910) (692) 

(16) (38) 

19 2S 24 

so so 48 

13 26 21 

11 (306) 

19 20 20 

19 

28 

S9 22 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
COALITION/MH-1-28b 

Variance MH14 vs MHll-2 

2026 2027 2028 2029 2030 2031 2032 

(281) (41) 

(91) (1S8) (24S) (404) (313) (216) (53) 

26 

48 47 47 48 so S2 S4 

21 19 (47) (36) (53) (160) (97) 

(318) (57) 

319 

21 22 23 4S 

21 21 
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Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-32b. 
 

 
 

 
 

Figure 4.1 Summary of Electric Capital Expenditure Forecast CEF14

(in millions of $) 2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2017/18 2018/19 2019/20 2020/21 2021/22 2022/23 2023/24
Major New Generation & Transmission 568      600       984       1 452    1 914    2 463    2 578    1 531    884       426       196       117       110      
Sustaining Capital (Major & Base) 465      433       470       571       577       610       547       547       548       573       555       563       571      

Generation Operations 123      104       116       132       132       132       132       132       132       132       135       137       140      
Transmission 116      104       103       125       125       125       125       125       125       150       150       150       150      
Customer Service & Distribution 172      175       186       236       241       268       206       206       206       206       210       214       219      
Customer Care & Marketing 3          3           3           3           4           4           4           4           4           4           4           4           4          
Human Resources & Corporate Services 51        46         63         75         75         55         55         55         55         55         56         57         58        
Finance & Regulatory -      0           0           0           0           0           0           0           0           0           0           0           0          
Target Adjustment -      -       -       -       -       25         25         25         25         25         -       -       -      

Total Electric 1 033   1 033    1 454    2 023    2 491    3 073    3 125    2 078    1 432    999       751       679       681      

2015 03 12  Page 2 of 2 
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2015/16 & 2016/17 Electric General Rate Application Appendix 11.15 
Financial Information MFR 9 

For the year ended Matdl 3J 
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2015/16 & 2016/17 Electric General Rate Application 

For the ymr ended Matdl 3J 

Finance Expense 
OM&ACosts 

Depredation 
Capital Tax 
Water Rentals 

For the year ended Matdt 3J 

Finana! Expense 

OM&ACosts 
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2015/16 & 2016/17 Electric General Rate Application     Appendix 11.15 
Financial Information MFR 9 

      Page 6 of 6 

 

For the year ended March 31
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Finance Expense 14             29             32             32             31             31             31             31             30             30             29             29             28             27             27             26             26             24             23             23            
OM&A Costs (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)              (1)             
Depreciation 4                7                8                8                8                8                8                8                8                8                8                8                8                8                8                8                8                8                8                8               
Capital Tax 3                3                3                3                3                3                3                3                3                2                2                2                2                2                2                2                2                2                2                2               

20             39             42             42             41             41             41             40             40             39             39             38             37             37             36             35             35             33             33             32            

For the year ended March 31
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Finance Expense 11             11             13             16             19             21             23             23             23             22             21             20             18             17             17             16             16             15             15             16            
OM&A Costs 1                1                1                1                1                1                1                1                1                1                1                1                1                1                1                1                2                2                2                2               
Amortization 32             35             38             41             45             51             55             60             63             65             68             67             66             63             60             55             52             50             49             50            
Capital Tax 1                1                1                1                2                2                2                2                2                2                2                2                2                1                1                1                1                1                1                1               

44             49             53             60             66             75             81             86             89             90             91             90             87             83             79             74             71             68             68             69            

For the year ended March 31
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Finance Expense 17             50             86             120           150           180           215           242           261           286           311           334           362           389           412           433           456           457           472           494          
Depreciation 8                25             43             63             81             100           117           134           149           163           179           193           206           222           236           251           264           279           295           309          
Capital Tax 5                8                11             13             16             18             20             22             24             26             28             31             33             35             37             39             41             44             46             48            

31             82             140           196           246           298           352           398           434           475           519           558           601           646           686           723           762           780           813           851          

Total Incremental Revenue Requirement 
(without Net Extraprovincial Revenues) 281           375           468           556           800           1 052        1 460        1 668        1 738        1 765        1 793        1 814        1 834        1 858        1 874        1 880        1 904        1 872        1 882        1 897       

Annual Rate Increase/(Decrease) 19.56% 5.20% 4.98% 4.11% 11.79% 10.66% 15.82% 6.72% 1.78% 0.42% 0.36% 0.12% 0.12% 0.22% 0.00% ‐0.38% 0.12% ‐1.46% ‐0.32% ‐0.15%
Cumulative Rate Increase 19.56% 25.78% 32.04% 37.47% 53.68% 70.05% 96.95% 110.19% 113.93% 114.82% 115.59% 115.85% 116.11% 116.59% 116.59% 115.77% 116.04% 112.88% 112.19% 111.88%

Net Extraprovincial Revenues (150)         (181)         (147)         (142)         (160)         (195)         (459)         (554)         (569)         (588)         (586)         (521)         (528)         (505)         (496)         (491)         (469)         (449)         (427)         (414)        
Total Incremental Revenue Requirement (with 
Net Extraprovincial Revenues) 131           194           321           413           640           857           1 001        1 114        1 169        1 177        1 208        1 292        1 306        1 353        1 378        1 389        1 435        1 424        1 455        1 483       

Annual Rate Increase/(Decrease) 9.10% 3.88% 7.64% 4.82% 11.81% 9.86% 6.00% 4.27% 1.73% ‐0.02% 0.72% 2.65% 0.08% 1.20% 0.46% ‐0.12% 1.04% ‐0.87% 0.49% 0.38%
Cumulative Rate Increase 9.10% 13.34% 22.00% 27.87% 42.97% 57.06% 66.49% 73.61% 76.60% 76.58% 77.85% 82.56% 82.70% 84.90% 85.75% 85.53% 87.45% 85.82% 86.74% 87.46%

IFF14 Annual Rate Increase 0.00% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 3.95% 2.00% 2.00% 2.00%
IFF14 Cumulative Rate Increase 0.00% 3.95% 8.06% 12.32% 16.76% 21.37% 26.17% 31.15% 36.33% 41.72% 47.31% 53.13% 59.18% 65.47% 72.01% 78.80% 85.86% 89.58% 93.37% 97.24%

DSM
(In Millions of Dollars)

SUSTAINING CAPITAL
(In Millions of Dollars)

POINTE DU BOIS SPILLWAY
(In Millions of Dollars)
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2015/16 & 2016/17 General Rate Application Appendix 11.37 
Capital Expenditures-Depreciation MFR 4 

Actuals FoNC&St 
For the year ended March 31 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

1 Caah Flow from Operations 599.0 653.0 528.0 550.0 518.0 554.0 661.0 558.2 587.0 571.0 598.1 412.3 440.6 469.1 521.6 613.4 699.2 

2 Sustaining Capltal Spending 357.0 349.0 405.4 442.6 465.2 432.7 470.1 570.9 sn.o 609.6 547.3 547.4 547.5 572.6 554.7 562.8 571.0 

3 Excess Cash Flaw after Sustaining CapHal Spending (1-2) 242.0 304.0 122.6 107.4 52.8 121.3 190.9 {12.7) 10.0 (38.6) 50.8 {65.1) {106.9) (103.6) (33.0) 50.6 128.2 

4 Capital Coverage Ratio (112) 1.68 1.87 1.30 1.24 1.11 1.28 lAl 0.'8 1.02 0.94 1.09 0.88 0.80 0.82 0.94 1.09 1.22 

s Major New Generation & Transmission 473.0 538.5 674.0 657.5 567.8 600.3 983.7 1451.7 1913.9 2463.5 2577.8 1530.9 884.0 426.2 196.1 116.6 110.0 

s Financing Required to Fund MNG&T & Sustaining Capltal 231.0 234.5 551.4 550.1 515.0 479.0 792.8 1464.4 1903.9 2 502.1 2527.0 1596.0 991.0 529.7 229.2 66.0 0.0 

For the year ended March 31 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 

1 Caah Flow from Operations 787.0 818.3 942.7 1024.1 1146.3 1288.1 1431.7 1560.9 1655.5 1n4.8 

2 Sustaining Capltal Spending 621.1 624.5 637.3 648.6 674.7 665.0 703.5 710.5 723.8 734.9 

3 Excess Cash Flow after Sustaining CapHal Spending (1-2) 165.9 193.8 305.4 375.5 471.5 623.1 n8.2 850A 931.7 1039.9 

• Capital Coverage Ratio (112) 1.27 1.31 1.48 1.58 1.70 1.94 2.04 2.20 2.29 2.41 

5 Major New Generation & Transmission 107.8 110.7 97.8 81.3 70.5 60.7 66.5 71.6 98A 175.0 

6 Financing Required to Fund MNG&T & Sustaining Capital 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Page2 of2 
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2012/13 & 2013/14 Electric General Rate Application 

2012 09 21 Page 1 of 2 

 
PUB/MH I-22 

Reference: IFF11-2 – Electric Operations 
 
c) Please provide a schedule that indicates the amount of cash flow from electric 

operations, forecast electric base capital spending and net cash flow available to 
finance Major Generation & Transmission Projects in each of the forecast years 
and provide the (electric) capital coverage ratio. 
 
[   Y1 Y2 to Y20 

Cash Flow from Operations  
( IFF11-2 Cash Flow Statement) 

1    

Base Capital Spending ( 
CEF11) 

2    

Net Cash Flow 3 3 = 2-1   
Capital Coverage Ratio 4 4 = 1/2   

 
The following analysis should agree with the figures presented in IFF11-2 and 
CEF 11. If not please reconcile. 
 

ANSWER
 

: 

Please see the following table.  
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2012/13 & 2013/14 Electric General Rate Application 

2012 09 21 Page 2 of 2 

 

Forecast
For the year ended March 31 2008 2009 2010 2011 2012 2012 2013 2014 2015 2016 2017 2018 2019 2020

1 Cash Flow from Operations 599.0 653.0 528.0 550.0 518.0           434.2 438.6 444.2 446.9 518.9 574.2 563.7 499.2 580.4

2 Base Capital Spending 363.0 359.0 414.0 450.0 472.0           417.4 411.5 394.4 387.3 363.8 372.4 380.4 387.6 396.4

3 Excess Cash Flow after Base Capital Spending (1-2) 236.0 294.0 114.0 100.0 46.0             16.8 27.1 49.8 59.6 155.0 201.8 183.3 111.6 184.0

4 Capital Coverage Ratio (1/2) 1.65 1.82 1.28 1.22 1.10             1.04 1.07 1.13 1.15 1.43 1.54 1.48 1.29 1.46

5 Major New Generation & Transmission 477.4 543.5 679.0 657.5 567.8           656.1 762.6 1060.0 1223.4 1566.9 1610.5 1953.0 1177.1 1412.0

6 Cash Flow required to Finance MNG&T 241.4 249.5 565.0 557.5 521.8           639.4 735.5 1010.1 1163.8 1411.9 1408.7 1769.7 1065.5 1228.0

For the year ended March 31 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

1 Cash Flow from Operations 514.1 716.6 832.0 920.9 1065.5 1175.2 1192.2 1294.5 1388.2 1501.2 1597.8 1748.2

2 Base Capital Spending 359.8 385.9 430.2 462.4 522.7 498.6 514.6 503.1 535.9 567.5 478.6 583.7

3 Excess Cash Flow after Base Capital Spending (1-2) 154.3 330.7 401.7 458.5 542.8 676.6 677.6 791.5 852.4 933.7 1119.2 1164.6

4 Capital Coverage Ratio (1/2) 1.43 1.86 1.93 1.99 2.04 2.36 2.32 2.57 2.59 2.65 3.34 3.00

5 Major New Generation & Transmission 1445.8 1306.0 1071.8 933.3 1050.2 385.6 224.1 323.8 460.0 374.9 390.2 225.5

6 Cash Flow required to Finance MNG&T 1291.5 975.3 670.1 474.7 507.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Actuals
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

COALITION/MH-I-28a 

Section: Tab 3: Appendix 3.3 I Page No.: } 14-15 

Topic: Integrated Financial Forecast and Economic Outlook 

Subtopic: Capital Expenditure Forecast 

Issue: Changes in Capital Expenditure Forecast 

PREAMBLE TO IR (IF ANY): 

Please read this question in light of PUB/MH 1-25. 

QUESTION: 

Please provide a schedule that compares the total annual electric capital spending in IFFll-2 

with that in IFF14 for the years 2011/12 through 2031/32. Please include actuals for 2011/12 

-2013/14 when setting out the values for IFF14. 

RATIONALE FOR QUESTION: 

Information is required in order to understand the change in the capital expenditures forecast 

from that submitted in the last GRA. It goes to reasonableness of prioritization plans and to 

prudence of expenditures. The request seeks detail that differs from PUB/MH 1-25. 

RESPONSE: 

Please see the following table which compares the capital spending between MH14 and 

MHll-2 for the years 2012/13 to 2031/32. MHll-2 incorporated actual capital expenditures 

for 2011/2012 resulting in no variance for that fiscal year and has been excluded from this 

comparison. 
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Capital MH14 
Expenditures minus 

{in millions of dollars} MH14 MHll-2* MHll-2 

2013 1 033 1174 (141) 
2014 1454 1454 (1) 
2015 2 023 1611 412 
2016 2491 1 931 560 
2017 3 073 1 983 1 090 
2018 3 125 2 333 792 
2019 2 078 1 565 514 
2020 1432 1 808 (377) 
2021 999 1 806 (807) 
2022 751 1692 (941) 
2023 679 1 502 (823) 
2024 681 1396 (715) 
2025 729 1 573 (844) 
2026 735 884 (149) 
2027 735 739 (4) 
2028 730 827 (97) 
2029 745 996 (251) 
2030 726 942 (217) 
2031 770 869 (99) 
2032 782 809 (27) 

*Includes IFRS OH Adjustment 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-I-23c 

Section: Tab 4: Figure 4.13 Page No.: 14 

5: Schedule 5.1.6 

Topic: Capital Expenditures 

Subtopic: Electricity Capital In-Service Amounts 

Issue: Conawapa Expenditures 

PREAMBLE TO IR (IF ANY): 

QUESTION: 

Please provide the cumulative detail of the $397 million balance of Conawapa expenditures 

by major category in similar level of detail of the response to PUB/MH 1-10 (a) ( 2012 

GRA). 

RATIONALE FOR QUESTION: 

To understand MH's proposed treatment of Conawapa costs and the impact on revenue 

requirement. 

RESPONSE: 

Please see the following schedule which outlines the Conawapa expenditures by major 

category from 2004 to 2017. 
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II\ Manitoba 
Hydro 

CONAWAPAGS 
ID thowuuuh 

Cmawapa. - C.1mmtiqn 

Intemal MH Staff Col1B 
External CmsubntB hired by MH 
MH Fllllded Expenses far Costs Inc\Dl'ed by Thrd PmWs 
Materials & Other 
Jomt Generation Development Agreements, Process and Study Costs 
Mtigation 
~dlnterest 

F«e<:ast Y eani: 

Pre-Suspension ActivDes 
Negoti1;1ions 8lld environmental asaessmelllB 
NFAT -Rl:igiooal Cumi1lrtive E:flec18 llSBeSBIIJml 

Public engagement programs 

°""' 
P0&t-Suspensim Activitiea 

Aborigioal Traditioml. Studii:=s 
Envirmmental. Studies 
Ckise of lll.'lgoti!tiws and emiromDentaJ. usessment activitiea, 
regulatmy activitiM and emgineeO!g 
Contingency & project :management 

CapitaJimd Interest and Escaktion 

2015 03 18 

' 

2004 2005 200(i 2007 

49 2503 • 4.,,. ' 6762 
148 4096 8167 12 585 

26 415 "'" 1563 13 992 5239 
291 734 1510 

(1) 3434 

197 8478 28098 32636 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
PUB/MH-I-23c 

FllClll. Yell' 
2008 2001) 2010 2011 2012 2013 2014 2015-2017 Totd 

6338 • '792 6292 5141 5526 6880 10562 60636 
11 748 12591 6674 '238 , ... 4551 7176 75 842 
1540 670 1313 628 " 352 2263 10371 
4707 2294 2305 4116 32'9 309 302 38125 
3958 3961 3"" 2414 2431 3146 3477 25 621 

4 800 4800 
5740 8120 10087 12187 14019 "496 16716 "798 

10952 
5306 
2sn 
2206 

293 
Hl2 

173 

22370 
7500 
9600 

2370 
2900 

62469 62469 
34030 33429 35169 29724 28203 30733 40496 95791 396984 

Page2 of2 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-10 

Section: Tab 4; Appendix 11.35 & 11.36 l Page No.: 1 PUBIMH I- 17a 

Topic: Capital Expenditures 

Subtopic: Construction work in progress 

Issue: Detail of Capital Costs 

PREAMBLE TO IR (IF ANY): 

QUESTION: 

Please update the schedule to include Conawapa. 

RATIONALE FOR QUESTION: 

This Information Request seeks background information on capital costs. 

RESPONSE: 

An updated Major New Generation and Transmission Construction Work In Progress 

schedule ("CWIP"), including Conawapa, is attached. 

Please note that in IFF14, it was assumed that the deferred Conawapa costs of $397 million 

would be transferred out of CWIP into a regulatory deferral account and amortized over a 

period of30 years commencing in 2016/17. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-10 

Major New Generation and Trammission Construction Work in Progress Continuity Schedule 
(in nilliom of dollan) 

1115 

Opelllnr; Net Capital 
J..Sentce CIOllnc 

Balantt hpendllme Balantt 

Wuskwatim- Generat1:m 2 41 40 2 

Keeya8k-Generation 917 776 - 1693 

Grand Rapids Hall:hety Upgrade & Expami:Jn 1 2 - 3 

Conawapa 301 43 - 344 

Kckeyfu¥o~ & Upgrades 3 14 17 (0) 

Kettle fu¥ovemciis & Upgades 4 7 6 5 

Pam du Bois Spillway Rcplacemcnl 403 114 477 40 

Pam du Boil - 'I'ransmBsion 8 16 21 3 

GillamRMcvelopmmtand E>:pamkm.Program(GREP) - 20 18 2 

B~le m - Thmmli!sm Line 136 203 0 339 

B~le m - ConYertA:r Stations 301 221 123 399 

~le m - Co&cim liles 33 58 4 87 

~le m - Commm&y Devei>pmcDI mDi.tM: 54 2 - 56 

Rici 230/SOOkV Smfun 287 36 329 (6) 

Mamoba-Mimesola Tranimission Project 2 7 - 9 
~Smfunfu¥o- & Upgrades - - - -
MNG&T Target Adjlm1mmt (CostFkJw) - (161) - (161) 

TOTAL 1452 1400 1036 1810 

2015 0417 

1116 1117 

Net Capllal 
i.-sentce CIOllnc Net Capllal 

In-Senk:e Clolln& 
hpendllme Balantt hpendlnft Balanu 

13 4 11 15 26 (0) 
676 - 2370 962 - 3 331 

s - 8 9 - 17 

31 - 376 21 397 (0) 

9 8 1 13 15 (1) 

24 24 5 25 24 5 

52 91 0 4 4 0 

17 0 20 14 10 24 

22 24 1 23 24 (0) 

360 0 699 381 - 1 080 

581 - 979 829 - 1 808 

76 - 163 52 13 202 

2 - 58 2 - 60 

6 0 (0) - - (0) 
33 - 42 100 - 141 

- - - - - -
(51) - (213) (61) - (274) 

1855 151 4505 1387 513 6371 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-11-10 

Major New Generation and Tnuumls1lon Construction Work tn Progress Continuity Schedule 
(in millims of dollars) 

1118 

Net Capital 
In-Service Closinl Net Capital 

Expe~ Baluce Es:peruitln 

Wuskwatim- Generation - - (0) -
Keeyask - Generati;m 1351 - 4683 928 

Grand Rapids Hatchery Upgrade & Expansion 7 24 0 -
Conawapa - - (0) -
Ke1'ey lrqmivmms & Upgrades 1 1 (0) -
Kettle lrqmivcnms & Upgrades 22 26 1 32 

Poinlc du Bois Spillway Rcplacerrc:t (0) - 0 (0) 

Poinlc du Bois - TransmissDn 4 28 0 -
GillamRedevebpom aoi Expansion Program (GREP) 22 22 (1) 20 

Bipole m -Transmilsion Lille 494 106 1468 75 

Bipole m -Converter Stations 508 - 2 316 195 

Bipole m -Cohtor lim:s 37 6 233 5 
Bipole m -Conmmly Devebpom Ini1iative 2 - 62 0 

Riel 230/500kV Station - - (0) -
Mallloba-Mimiesota TrammilSi.:m Project 59 - 201 66 

Generatiag Stamn lrqmivements & Upgrades - - - -
MNG&T Target Adjustmem (Cost Flow) (13) - (286) 116 

TOTAL 2494 212 8646 1437 

2015 0417 

1019 1010 

In-Service 
Closing Net Capital 

ht-Service 
Closing 

Balance Expenditure Balance 

- (0) - - (0) 

- 5 610 618 2 748 3479 

- 0 - - 0 

- (0) - - (0) 

- (0) - - (0) 

32 1 30 30 1 

- 0 (0) - 0 

- 0 - - 0 

18 2 19 22 (2) 

1487 57 - - 57 

2 511 (0) 18 18 (0) 

237 0 - - 0 

62 0 - - 0 

- (0) - - (0) 

7 259 48 - 308 

- - 3 3 -
- (170) 72 - (98) 

4353 5723 807 1812 3701 
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A\ Manitoba 
Hydro 

Needs For and Alternatives To 
PU B/M H l-238c 

1 REFERENCE: Chapter 14: Conclusions; Section: 14.0; Page No.: 1-2 

2 

3 QUESTION: 

4 Please provide a detailed breakdown of the $50 million to be spent by the summer 2015 and 

5 the additional monies required to be spent in 2015, 2016, 2017 and 2018, before a final 

6 decision is made to construct Conawapa. 

7 

8 RESPONSE: 

9 The $50 million to be spent on Conawapa by the summer of 2015 represents committed costs 

10 to protect an early in-service date of 2026, from the scheduled date of a NFAT decision (July 

11 2014) to the filing of the Conawapa EIS (July 2015). Note that this $50 million is presented in 

12 2014$ to represent the costs forecasted to be incurred from the time the NFAT report is issued 

13 and associated decisions are made by the summer of 2015. 

14 

15 The $50 million includes both money already planned to be spent during the July 2014 to July 

16 2015 period to meet a 2026 ISO ($37 million) plus additional money ($11 million) committed to 

17 be spent by July 2015 (i.e. will be spent whether Conawapa proceeds or is canceled). These 

18 costs include approximately $28 million for licensing, $19 million for Generating Station Project 

19 Management and Engineering, and $1 million for Infrastructure. 

20 

21 Money to be spent in each year to protect a Conawapa 2026 ISO is as follows. Values are shown 

22 for each Fiscal Year Ending (i.e. FY 2015 covers April 1, 2014 to March 31, 2015) and values are 

23 shown in 2014$: 
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II\ Manitoba 
Hydro 

Needs For and Alternatives To 
PUB/MH l-238c 

Fiscal year end- period from April 1st - March 31st 

2014$ 

Costs Spent Up To March 31st 2012 $ 230,000,000 
FY2013 $ 45,272,701 
FY2014 $ 58,957,877 

Fiscal Year End 
FY2015 s 45,981,143 
FY2016 s 43,861924 
FY2017 s 96,941,471 

FY2018 s 202,298,844 
Total $ 723,313,959 

1 

2 Activities in each year are as follows: 

3 FY2015 - Final Stage IV and early Stage V Engineering work. Primary focus on pre-

4 construction activities and aboriginal participation work to ensure a license can be 

5 obtained. Includes work related to EIS. 

6 FY2016 - Detailed Stage V Engineering for both infrastructure and GS. Continued work 

7 related to licensing. Start development of T&G and GCC procurement documents. 

8 FY2017 - Detailed Stage V Engineering for both infrastructure and GS and early 

9 procurement. Major focus on preparation of tender documents for GCC so that it could 

10 be issued as soon project approval is obtained. 

11 FY2018 - Commencement of infrastructure construction work and major procurement 

12 contracts. 
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Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-6.. 
 

 

Section: Tab 3: App. 3.3 IFF14 Tab 11.4  Page No.: PUB/MH I-11b/ 
Appendixes  11.4  & 
11.15 

Topic: Integrated Financial Forecast & Economic Outlook  

Subtopic: Wuskwatim Power Limited Partnership (WPLP)  

Issue: Cost impacts to MH Ratepayers of the Amended WPLP Agreement  
 
PREAMBLE TO IR (IF ANY): 
 
The WPLP IFF 14 includes finance expense of $75 million for 2014/15 and $77 million for 
2015/16. Appendix 11.15 indicates finance expense of $95 million for each of the test years. 
 
QUESTION: 
 
a) Please provide the supporting calculation / detail of finance expense for WPLP based 

on IFF14. 
b) Please indicate the amount of capitalized interest on MH’s equity contribution to the 

project. 
c) Please indicate what portion of equity contributions to WPLP in the 2013 WPLP 

Statement of Partners Capital ($219 million from MH and $108 million from TPC) is 
underwritten by MH debt. 

d) Please indicate the finance expense which is not reflected in WPLP IFF14 and 
provide the calculation for its determination. 

 
RATIONALE FOR QUESTION: 
36T  
RESPONSE: 
 
a) The attached schedule provides the detailed finance expense calculation for IFF14 

WPLP forecast. 
 
b) Manitoba Hydro capitalized $42 million of interest on its equity contributions related 

to the Wuskwatim project. 
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Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUB/MH-II-6.. 
 

c) The total amount of equity contributions as at March 31, 2013, financed by Manitoba 
Hydro were $311 million ($219 million from MH and $92 million from TPC).  As at 
March 31, 2013, TPC had contributed $16.4 million of their own invested cash. 

 
d) The finance expense associated with Manitoba Hydro’s equity contributions to WPLP 

are not reflected in the IFF14 WPLP forecast. The amount of Manitoba Hydro’s 
finance expense on its WPLP equity contributions is not determined separately from 
Manitoba Hydro’s forecast of finance expense which is based on the consolidated 
borrowing requirements of the Corporation. Consolidated finance expense is not in 
practice subsequently allocated to capital or maintenance projects, activities or 
various functions. However, Appendix 11.15 for Wuskwatim is a representation of 
the Wuskwatim finance expense attributable to Manitoba Hydro except that it does 
not consider the interest income accruing on the NCN equity loan or the 33% of 
finance expense that is attributed to NCN through non-controlling interest.  
Notwithstanding these exceptions, the difference between the finance expense shown 
in Appendix 11.15 for Wuskwatim and the IFF14 WPLP forecast of finance expense 
provides an indication of the amount of finance expense related to Manitoba Hydro’s 
equity contributions to WPLP. 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUBIMH-11-6 

Wuskwatlm PowerUmlted Partnership 

Summary of Debt Balances and Finance Expense 

($Miiiions) 

For the fiscal yeors ending Morch 31 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 

1 Project Debt 1,000 1,000 1,000 1,000 1.000 1.000 1,000 1,000 1,000 1,000 
2 Long Term Debt 

Short Term Debt 117 152 178 186 191 181 168 152 142 123 

Interconnection Credit Facility 302 301 300 298 297 295 294 292 290 288 

Sinking Fund Assets (10) (22) (34) (48) (61) (76) (91) (106) (U2) (138) 

Effective Interest Rates: 

WPLP Weighted Average GS Debt Rate 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 

MH Long Term Debt Rate 4.50% 5.10% 5.50% 5.80% 6.00% 6.20% 6.20% 6.20% 6.20% 6.20% 

MH Short Term Debt Rate 1.95% 1.30% 2.40% 3.10% 3.45% 3.90% 3.90% 3.90% 3.90% 3.90% 

Weighted Average Transmission Debt Rate 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 

MH Sinking Fund Rate 1.30% 1.65% 2.75% 3.45% 3.80% 4.25% 4.25% 4.25% 4.25% 4.25% 

WPLP Interest Capitalization Rate 5.37% 5.24% 5.31% 5.38% 5.43% 5.49% 5.50% 5.51% 5.52% 5.53% 

3 Interest on Project Debt 56 56 56 56 56 56 56 56 56 56 
3 Interest on Long Term Debt 

r r r r r r r r r r 

3 Interest on Short Term Debt 1 3 5 7 8 8 8 7 7 6 

Interest on Interconnection Credit Facility 17 17 17 17 17 17 16 16 16 16 
4 Interest Income (0) (1) (1) (2) (3) (3) (4) (4) (5) 

Interest Capitalized (O) (O) (1) (O) 

Notes: 
1 Total outstanding advances for75% of the total capital requirements up to in-service. 
2 Revolving credit facility for additional capital requirements following in-service. 
3 Interest =Average of prior and current year debt balance• nominal interest rate ((1+effective rate)1112-1)*12 
4 Interest= Prior year debt balance• nominal interest rate ((1+effective rate)1112-1)*12 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUBIMH-11-6 

Wuskwatlm Power Limited Partnership 

Summary of Debt Balances and Finance Expense 

($Millions) 

For the fiscal years ending March 31 2025 2026 2m.7 2028 2m.9 2030 2031 2032 2033 2Ql4 

1 Project Debt 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 
2 Long Term Debt 

Short Term Debt 97 84 66 43 16 (22) (67) (119) (117) (118) 

Interconnection Credit Facility 286 284 281 279 276 273 270 267 264 261 

Sinking Fund Assets (155) (1n1 (190) (208) (227) (246) (266) (286) (308) (330) 

Effective Interest Rates: 

WPLP Weighted Average GS Debt Rate 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 5.62% 

MH Long Term Debt Rate 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 

MH Short Term Debt Rate 3.90% 3.90% 3.90% 3.90% 3.90% 3.90% 3.90% 3.90% 3.90% 3.90% 

Weighted Average Transmission Debt Rate 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 5.56% 

MH Sinking Fund Rate 4.25% 4.25% 5.20% 5.20% 5.20% 5.20% 5.20% 5.20% 5.20% 5.20% 

WPLP Interest Capitalization Rate 5.54% 5.55% 5.57% 5.58% 5.fi0% 5.63% 5.66% 5.71% 5.73% 5.73% 

3 Interest on Project Debt 56 56 56 56 56 56 56 56 56 56 
3 Interest on Long Term Debt 

.. .. .. .. .. .. .. .. .. .. 
3 Interest on Short Term Debt 5 4 3 2 1 (1) (2) (5) (6) (6) 

Interest on Interconnection Credit Facility 16 16 16 16 15 15 15 15 15 15 
4 Interest Income (6) (6) (9) (9) (10) (11) (12) (13) (14) (15) 

Interest Capitalized (0) 

Notes: --
1 Total outstanding advances for 75% of the total capital requirements up to in-service. 
2 Revolving credit facility for additional capital requirements following in-service. 
3 Interest =Average of prior and current year debt balance* nominal interest rate ((l+effective rate)1112-1)'"12 
4 Interest= Prior year debt balance* nominal interest rate ((!+effective rate) 1112-1 )*12 
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2015/16 & 2016/17 Electric General Rate Application 

For the ymr ended Matdl 3J 

Finance Expense 
OM&ACosts 

Depredation 
Capital Tax 
Water Rentals 

For the year ended Matdt 3J 

Finana! Expense 

OM&ACosts 
Depreciation 
Amortization of BPlll Reserve 
Capltal Tax 

For the year ended Matdl 3J 

Finance Expense 
Amortization 

21115 

98 

13 

" 8 
5 

151 

21115 

13 

7 

7 
Tl 

21115 

95 

12 

" 8 
5 

147 

23 

11 

11 
46 

2017 

95 

12 

" 8 
5 

148 

2017 

19 

12 

" 48 

2017 

11 

8 
19 

95 
12 

" 8 
5 

148 

15 

12 

22 
49 

22 

13 ,. 

21119 

93 

12 

" 8 
5 

146 

21119 

132 

8 
70 

23 
234 

21119 

21 

13 
35 

211211 

93 
13 

" 8 
5 

146 

211211 

249 
12 

100 
(54) 
23 

2llZD 

21 

13 
34 

2021 

93 
13 

" 8 
5 

146 

2021 

246 
12 

100 

(54) 
23 

328 

" 13 

" 8 
5 

144 

241 

12 

100 
(54) 
23 

323 

88 

13 

28 

7 
5 

141 

WUSKWATIM 
(In Millions of Dollars) 

87 

13 
28 

7 

5 

"" 

86 

14 

28 

7 

5 
135 

BIPOLE Ill a RIEL STATION 
(In Miii ions of Dollan) 

234 
13 

100 

22 
369 

228 
13 

100 

22 

222 

13 
100 

21 
357 

21126 

84 

14 

28 

7 
5 

137 

21126 

216 

13 
100 

21 
351 

82 

14 

28 

7 
5 

136 

21{) 

14 

100 

20 
344 

FINANCNG IMPACTS OF THE SUNK COSTS RBATING TO CONAWAPA 
(In Miii ions of Dollan) 

2021 

20 

13 
34 

20 

13 

" 
19 
13 

" 
1B 
13 

" 
" 13 

"' 

21126 

16 
13 

"' 
16 
13 
29 

2028 

81 
14 

28 

7 

5 
134 

2028 

21)4 

14 

100 

20 

"' 

15 
13 
28 

Appendix 11.15 
Financial Information MFR 9 
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14 

99 

19 

14 

13 
27 

n 
11 

28 

6 
5 

"" 15 
99 

19 
322 

13 
13 
26 

2031 

75 
11 

28 

6 
5 

125 

2181 

1B5 
15 
99 

1B 
317 

2031 

12 

13 
26 

70 

11 

28 

' 5 
120 

171 

15 
99 

1B 

"" 

11 
13 
24 

.. 
11 

28 

' 5 
11B 

163 

15 
99 

" 295 

1D 
13 
23 
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2012/ 13 & 2013/J 4 Electric General Rate Application 

Estimated Impacts of Wusk watirn on Net Income 
($Milliom) 

IFF09 

Projected capital cosl ofWuskwatim 

(Including Transmission) J ,591 

Finance expense (net of internally 
~nerated funds) 

OM&A costs 
Depreciation 
Capita] lax and water rentaL~ 
lncmre stateirent impacts * 

~ Before non-coalrolling interest 

201 2 09 26 

20 12/13 20 13/14 

61 

6 
27 

10 

104 

62 
6 

27 
10 

105 

lFFlO 

1,566 

2012/l 3 2013/l 4 

61 61 
7 8 

23 26 

lO 10 

101 105 

lFF l 1-2 

1,672 

2012/ 13 20 13/14 

65 71 

8 10 
23 25 

10 11 
106 117 
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II\ Manitoba 
Hydro Manitoba Hydro 2014/15 & 2015/16 General Rate Application 

PUBIMH-11-7 

SCHEDULE! 

ic .. y•k Hydro _, Limitltd Partn•rship 

Summary af Debt Balances and Finance Expense 
($Mllllons) 

For thejlsml Jl'!lllS ending Man:ll 31 2020 2021 2022 Jim 2024 20ZS 202& 1IJr1 2028 2029 2ISll 2031 2032 2183 20M 

1 Project Debt 4,000 4,200 4,200 4,200 4,354 4,354 4,354 4,354 4,354 4,354 4,354 4,354 4,354 4,354 4,354 
2 Long Term Debt 

Short Term Debt 153 53 120 152 13 22 37 44 44 39 23 (10) (55) (307) (235) 
lnterwnnection Credit Facility 199 201 200 199 198 197 196 194 193 192 190 188 187 185 183 
Mitigation Llablllty 112 113 113 114 114 115 115 116 116 116 118 119 121 122 124 
Sinking Fund Assets 43 ~ 134 183 235 288 343 401 461 523 588 655 ns 

Effective Interest Rates: 
Total KHLP Weighted Average GS Debt Rate 5.38% 5.41% 5.41% 5.41% 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 
MH Long Term Debt Rate 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 6.20% 
Total MH Short Term Debt Rate 

. 
4.90%· 4.90%" 4.90% " 4.90% · 4.90% " 4.90%· 4.90%" 4.90% " 4.90% · 4.90% " 4.90% · 4.90%" 4.90% " 4.90% · 4.90% 

Weighted Average Transmission Debt Rate 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 4.94% 
Weighted Average Mitigation Llablllty Debt Rate 5.05% 5.05% 5.05% S.05% 5.05% 5.05% 5.05% 5.05% S.05% 5.05% 5.05% 5.05% 5.05% S.05% 5.05% 
MH Sinking Fund Rate 0.00% 0.00% 0.00% 2.611% 3.23% 3.46% 3.59% 4.'48% 4.57% 4.62% 4.66% 4.69% 4.71% 4.73% 4.75% 
Interest Capitalization Rate 5.28% 5.39% 5.39% 5.39% 5.39" 5.44% 5.44% 5.44% 5.44% 5.44% 5.44% 5.45% 5.46% 5.52% 5.55% 

3 Total Interest on Project Debt 208 225 227 227 m 237 237 237 '237 237 237 237 '237 '237 237 
3 Interest on Long Term Debt 
3 Total Interest on Short Term Debt 4 3 4 6 8 1 1 2 2 2 1 0 (l) (8) (10) 

Interest on lnterwnnectlon Credit Facl llty 3 10 10 10 10 10 10 10 10 9 9 9 9 9 9 
Mitigation Uablllty 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 

" Interest lnoome 
. . . . . . . . . . . . . . . 

(2) (4) (6) (8) (12) (14) (17} (20) (23) (26) (2!l) (33) 
Interest Capitalized (201) (62) (0) 

Notes: 
1 Total outstanding advances for 75% of the total capital requirements up to in-service. 
2 Revolving credit facility for additional capital requirements following In-service. 
3 Interest= Average of prior and current year debt balance• nominal interest rate ((l-ttiffective rate)1112-1)'12 

• Interest= Prfor year debt balance • nomlnal Interest rate ((1-+effectlve rate) 1112-1 i•12 

2015 0417 Page 3of4 

138

Highlight

Highlight

Highlight

Highlight



II\ Manitoba 
Hydro 

For the fiscal yeon ending March 31 

Interest capitalized on 82.5% of Total Equity 
1 Accrued Interest on KCN Common Unit Equity Loans During Construction 

Total Interest capitalized During Construction 

Notes: 

Manitoba Hydro 2014/15 & 2015/16 General Rate Application 
PUB/MH-11-7 

SCHEDULE2 

2015 

12 

1 
13 

Keeyask Hydro Power Umlted Partnership 

Interest capitalized on Manitoba Hydro Equity Contributions 

($Millions) 

2016 

23 

3 
26 

2017 

35 

6 
41 

20l8 

so 
10 
61 

2019 

67 

15 
81 

2020 

73 

19 

91 

2021 

23 

21 
44 

2022 

8 
8 

1 At Final Close it is assumed KCN elects the preferred equity option. The interest on the common unit loans is transferred to Manitoba Hydro. 
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2015/16 & 2016/17 Electric General Rate Application Appendix 11.15 
Financial Information MFR 9 

For the year ended Matdl 3J 

Finance Expense 

OM&ACosts 
Depreciation 
Capital Tax 
Water Rentals 

For the ymr ended Maid! 3J 

Finance Expense 
OM&ACosts 

Depreciation 
Transmission Olarges 
Capital Tax 

Finance Expense 
OM&ACosts 
Amortization 

Transmission diarges 

Capital Tax 

8 

8 

0 
0 

0 
0 

12 

12 

0 
0 

2<11& 

0 
0 

2017 

17 23 

17 23 

2017 ,.,. 

2017 ,.,. 

0 1 

0 

,.,. 

28 

28 

80 

5 

• 
31 

2 
124 

2021 

Z71 

1A 

65 
32 
13 

395 

378 

1A 

90 
32 
15 

528 

371 

1A 

90 
31 
15 

521 

KEEYASK(ISDZOl.9/ZO) 
(In MllllonsafDollars) 

366 

15 
90 
31 
15 

517 

361 

15 
90 
30 

15 
511 

-
355 

15 
90 
30 

15 
505 

340 

15 
90 
29 
15 

498 

343 

15 
90 
29 
15 

492 

338 

15 
90 
29 
15 ... 

MANITOBA-MINNESOTA TRANSMISSION PROJECT (Formerly Dorsey-U.S. Border New 500 kV Transmlulon Una) 
(In Millions of Dollars) 

,.,. 

1 2 
1 2 

20ZO 

2 3 
2 3 

2021 

11 

5 

2 
17 

2021 

34 

16 

16 

3 .. 

20 
0 

• 
2 

28 

48 

21 

16 

3 ., 

20 
0 

• 
2 

27 

20 
0 

• 
2 

27 

19 

0 

• 
2 

27 

-
19 

0 

• 
2 

" 
GREATNORTHERNTRANSMISSION UNE 

(In Millions of Dollars) 

.. 
21 

15 

3 
84 

44 

21 

15 
2 

82 

42 

21 

15 
2 

80 

41 

21 

15 
2 

78 

18 
0 

• 
2 

" 

39 

21 

1A 

2 

" 

18 
0 

• 
2 

" 

37 

21 

1A 

2 

74 

18 
0 

• 
25 

.... 
35 

21 

13 
2 

n 

330 

15 
90 
28 
15 

479 

17 

0 

• 
1 

25 

34 

21 

13 
2 .. 

21131 

326 
1A 

90 
28 
15 

473 

2IB1 

17 

0 

• 
1 

24 

21131 

32 

21 

17 

2 

72 

305 

15 
90 
27 
15 

452 

16 

0 

• 
1 

23 

29 

21 

17 

2 .. 

.,,,, 
15 
90 
27 
15 

443 

15 
0 

• 
23 

27 

21 

17 

2 .. 

Page4 of6 

287 

15 
90 

" 15 
434 

15 
0 

• 
22 

2034 

25 

21 

16 
2 .. 
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U.S. off-coal plans could benefit Canadian 
electricity producers  

SHAWN McCARTHY - GLOBAL ENERGY REPORTER  

OTTAWA — The Globe and Mail 

Published Thursday, Apr. 30 2015, 6:59 PM EDT  

Last updated Thursday, Apr. 30 2015, 7:06 PM EDT  

Canadian electricity producers are positioning themselves to benefit from U.S. efforts to reduce 
reliance on coal-fired power, and are lobbying the U.S. Environmental Protection Agency for its 
seal of approval. 

Utility executives have been regular visitors to Washington as they aim to ensure that their 
American customers can take full credit for imported hydro power as a way of reducing 
greenhouse gas (GHG) emissions. Their push comes even as Republicans in Congress vow to 
block President Barack Obama’s off-coal initiative. 

 

The EPA is due to release its final rules this summer on how states can comply with new carbon 
regulations announced by Mr. Obama as part of his government’s effort to reduce GHG 
emissions. Its inclusion of imported power from hydroelectric projects would represent a major 
boost for utilities such as Manitoba Hydro and Hydro-Québec, which are already increasing their 
exports to the U.S. 

But that’s not a sure bet. 

“It’s definitely not clear that the EPA will accept hydro power imported from Canada in the same 
way it accepts domestic renewables or hydro power,” said Kyle Aarons, senior fellow with the 
Washington-based think tank, Center for Climate and Energy Solutions. The group presented a 
paper on Canadian hydro power at a conference in the U.S. capital this week. 

“I think there are a lot of reasons why the EPA should treat Canadian hydro power similarly,” 
Mr. Aarons said in an interview. “We don’t seen why there should be a distinction and we’re not 
alone in that view, but at this point, it’s impossible to say what the EPA is going to do.” 

Canadian electricity exports have more than doubled since a recent low in 2003, rising from 30 
million megawatt-hours to 60 million in 2013. Although the pictures differs widely among 
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provinces, Canada gets 80 per cent of its electricity from non-emitting sources, primarily water 
power but also nuclear, wind and solar. The U.S., by contrast, relies on coal for 40 per cent of its 
electricity generation. 

Under a clean energy plan announced by Mr. Obama, U.S. states must reduce carbon emissions 
in their power sector by 30 per cent from 2005 levels by 2030, an aggressive target that can only 
be met by shuttering coal plants and using more non-emitting sources. Senior Republicans such 
as Senate Majority Leader Mitch McConnell of Kentucky decry the administration’s “war on 
coal” and are seeking every means at their disposal to thwart it, including encouraging states to 
simply not comply with the EPA rules. 

The Harper government has urged the Obama administration to ensure that electricity trade is 
seamless across the border and that Canada’s non-emitting power be considered a key part of the 
solution in the U.S. climate effort. 

Mr. Aarons said the EPA has outlined three possible options: fully crediting any increase in 
imports of hydro power imports, not crediting them at all, or providing credit only for imports 
from newly built projects. Imports of nuclear-generated power would only be credited if they 
come from new plants, and there are no plans to build reactors in Canada. 

Quebec and Manitoba are in the forefront of the growth in exports, although provinces such as 
Ontario and British Columbia have also increased sales to the United States. American regulators 
recently approved the Champlain Hudson Power Express, a 1,000-megawatt transmission line 
that will deliver power form Hydro-Québec to New York City. 

Approval was also given for the Great Northern Transmission Line, a 1,883-megawatt line that 
will bring electricity from Manitoba to Minnesota. That line has the added benefit of allowing 
Minnesota more leeway to fully utilize its wind and solar power by having access to electricity 
from the province that can be called on when the state’s intermittent generation is unavailable. 

In its submission to the EPA, the Canadian Electricity Association said the imported electricity 
from Canada will help states reduce the cost of compliance with the climate rules while ensuring 
the reliability of the grid. 
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CANADIAN HYDROPOWER  
AND THE CLEAN POWER PLAN
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Center for Climate and Energy Solutions10

CHALLENGES TO INCREASED TRADE

There are physical, financial, policy, and political 
constraints that must be overcome in order to increase 
Canadian hydroelectricity flows to the United States. 
Additional infrastructure, including new hydropower 
facilities and new transmission lines are required. 
Furthermore, bilateral contracts in some regions can 
assist in obtaining project financing for new hydropower, 
ensuring timely project development. Also, new projects, 
transmission infrastructure, and power contracts are 
subject to a variety of state, provincial and federal 
regulations, which can become political matters with 
many stakeholders to satisfy. Finally, policies like U.S. 
state renewable portfolio standards (RPS) and the Clean 
Power Plan, and their treatment of hydropower genera-
tion in general and international hydropower imports 
from Canada in particular, will have a direct impact on 
the future level of imports to the United States.

The border provinces of Québec, Ontario, Manitoba, 
and British Columbia trade the majority of electricity 
with the United States (Figure 7). While electricity 
sources are more diversified in Ontario, hydropower 
is responsible for more than 95 percent of electricity 
generated in Québec, Manitoba, and British Columbia. 
In a typical year, Québec, Ontario, and Manitoba 
generate more electricity than they require, providing 
an opportunity to participate in export markets. 
However, to expand exports beyond the present level, 

additional generation and transmission capacity will 
be required.

As noted above, more than 4,000 MW of new 
hydropower capacity was either under construction or 
had recently been commissioned in Canada as of early 
2015. Some of this new generation will meet expected 
domestic demand growth, and some will replace retiring 
thermal plants. New projects face scrutiny from a range 
of sources. First Nations, native people in Canada, who 
have been directly impacted by hydropower project 
development without serious consultation in the past are 
today, more often than not, seeing their issues addressed 
as part of the development process. Environmentalists 
on both sides of the border have expressed opposition to 
new, large hydropower projects. However, power compa-
nies have been working to address and mitigate many of 
their concerns. In recent years, advances have been made 
in the design of facilities, which minimize flooding and 
impacts on fish. Additionally, many new plants in Canada 
are being built far from populations, where there is very 
little in the way of agriculture or existing infrastructure.

In most instances, individual Canadian province 
electrical grids are better connected with bordering 
U.S. states than with adjacent provinces. Still, additional 
transmission capacity will be required to increase elec-
tricity exports. Several new international transmission 
lines have been proposed, most along existing rights-
of-way; some projects are further along than others. 
For example, the Champlain Hudson Power Express 
is a 1,000 MW high-voltage direct current (HVDC) 
transmission line from the Canadian border to New York 
City expected to go into service in 2017.41 Additionally, 
the Lake Erie Connector is a 1,000 MW HVDC line that 
is expected to link Ontario’s Independent Electricity 
System Operator (IESO) and PJM in 2019.42 Also in the 
northeast, the proposed Northern Pass Transmission 
Line from the Canadian border to a substation in 
Franklin, New Hampshire, will provide 1,200 MW of 
hydropower from Hydro-Québec to the New England 
power grid, but project developers are still working 
with stakeholders to resolve cost-responsibility, environ-
mental, and social issues.43 In the upper Midwest, the 
Federal Energy Regulatory Commission (FERC) has 
recently approved construction of the Great Northern 
Transmission Line.44 The line from the Canadian 
border to a substation near Grand Rapids, Minnesota, 
will provide 883 MW of capacity, 383 MW of which will 
be used to deliver hydroelectric power from Manitoba 
Hydro to Minnesota Power’s customers.45 This project 

FIGURE 7: Canadian Electricity Exports by 
Province, 2013 

Source: National Energy Board of Canada, “Commodity Statistics: Electricity: 
Electricity Exports and Imports: Table 2A.” February 2015. Available at: https://
apps.neb-one.gc.ca/CommodityStatistics/Statistics.aspx?language=english

New Brunswick
3.2%

Manitoba
16%

Quebec 43%

British
Columbia 11%Ontario

27%

Alberta,
Saskatchewan

0.3%
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Canadian Hydropower and the Clean Power Plan 11

should be especially beneficial from the perspective of 
zero-carbon electricity, as it will allow Minnesota to back 
up intermittent wind power with hydropower and send 
any excess wind power to Manitoba.46

Electricity generators that have a power purchase 
agreement (PPA) in place are likely to find it easier to 
obtain financing for new power projects. A PPA is a 
long-term contract for electric power between a power 
generator and a purchaser, often an electric utility.47 
Generators value PPAs because the agreements guar-
antee a predictable revenue stream for delivered power 
over many years, while utilities like these contracts 
because they secure electricity price certainty in what 
can be a volatile market. Notably in 2011, two Canadian 
hydropower generators secured long-term PPAs with U.S. 
utilities. Minnesota Power and Manitoba Hydro inked 
a 15-year deal for 250 MW, beginning in 2020.48 Also 

in 2011, the Vermont Public Service Board approved a 
26-year, 225 MW PPA between Hydro-Québec and 20 
Vermont electric utilities.49 

Building new generation and new transmission, along 
with crafting PPAs, are subject to regulation from state, 
provincial, and federal agencies. Within these regulatory 
processes, projects and contracts face challenges from 
various stakeholders. Additionally, hydropower projects 
face competition from other forms of electric generation. 
For example, a public utility commission might be more 
inclined to approve a new natural gas-fired power plant 
because it would save ratepayers money relative to other 
forms of generation (Figure 3). In some instances, a state 
RPS might favor other sources of generation, namely 
wind or solar power. Additionally, states may prefer to 
develop their own in-state generation because of the jobs 
that in-state electric power projects bring.50
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8 

6.0 ELECTRICITY SUPPLY 

Manitoba Hydro’s 2014/15 Power Resource Plan indicates new generation is required by 
2038/39 to meet the current projection of Manitoba load requirements under dependable 
energy conditions.  New capacity resources are forecast to be required by 2037/38. 

The following resources contribute to the ability to meet future Manitoba energy and 
capacity requirements.   

For IFF14 forecast purposes, it is assumed that Conawapa has been suspended and 
replaced with a gas turbine required in 2037/38 to meet firm capacity requirements. 
While the majority of planning and licensing activities on Conawapa have been 
suspended, Manitoba Hydro continues to pursue dependable firm export sales based on 
the earliest possible in-service date of Conawapa in 2029/30 and will re-evaluate the 
business case (currently anticipated by the Fall of 2016).   

MW 
Dependable 

GW.h 
In-Service Date 

HVDC Bipole III Line & 2300 MW of 
Converter Capability 

80 177 2018/19 

Keeyask 695 3 000 2019/20 

Demand Side Management Program 

Planned Additional 582 2 797 By 2028/29 

Appendix 3.3 

January 23, 2015 

2015/16 & 2016/17 General Rate Application
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 MH Exhibit #176-1 
  

  
 
 
 

NEEDS FOR AND ALTERNATIVES TO (NFAT) 
 
Manitoba Hydro’s Response to PUB Question #1 
 
Ref.: PUB/MH II-402, 2005/06 Winter & Summer 
 
1. Please confirm that this is MH’s most recent filing of the top 50 winter and top 

50 summer peak hours of generation. 
 
2. Provide the average domestic (common bus) and export transmission losses for 

the 50 top winter and for the 50 top summer loads. 
 
Ref.: PUB/MH II-402, 2005/06 Winter & Summer 
 Attached Tables (PUB/MH II-402, pp. 2 & 3 of 3 (amended to include 

incremental loss calculations)) 
 
3. Verify or re-calculate the incremental shares (load-squared basis) of the 

transmission losses going to domestic/common bus firstly and then the exports 
secondly. 

 
Transmission Losses 

Incremental Winter Averages 
Domestic Export Overall 

5.2% 12.55% 8.09% 
   

Incrementally Summer Averages 
5.8% 15.7% 9.59% 

 
4. Provide a monthly tabulation of MH’s peak (5x16) and off-peak during both 

winter and summer energy loads, and HVDC & AC transmission losses for 
2005/06 and 2012/13. 

 
Response: 
 
1. Manitoba Hydro filed the top 50 winter and top 50 summer peak hours of generation 

for the years 2005/06, 2008/09 and 2010/11 in PUB/MH I-041a. The 2005/06 table 
was refiled in PUB/MH II-402 to include the total system loss calculation for each 
hour. Therefore, it is confirmed that PUB/MH II-402 is the most recent filing of the 
top 50 hours of generation for 2005/06. 

 
2. Due to limited time available, statistics for the top 50 summer and winter average 

domestic (common bus) loads could not be compiled. Manitoba Hydro does not 

2014 04 15  Page 1 of 4 
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consider the requested information germane to the analysis of the Preferred 
Development Plan. 

 
3. The accurate calculation and tracking of system losses and allocation to various load 

classes including exports is a complex engineering calculation. For this reason 
Manitoba Hydro has adopted a method for accounting purposes which determines 
total losses required to supply total load and assigns the same hourly loss/gain ratio to 
all load classes (residential, commercial, industrial, exports and imports).  

 
With the exception of load flow studies based on actual hourly system data, Manitoba 
Hydro does not endorse other incremental loss accounting methodologies including 
the one requested in this Undertaking.  These other methodologies have no technical 
justification for being more accurate or appropriate than the Manitoba Hydro average 
loss accounting method as they ignore: 
 
a) That exports and imports can be scheduled simultaneously at any time during 

the day, 
b) That all Manitoba Hydro generators can be the source of exports or can be 

reduced by imports, 
c) That the marginal MW of load being served by Manitoba generation is not 

always an export MW,  
d) That Manitoba Hydro is not the only entity using its transmission system to 

export or import from Manitoba as access to Manitoba Hydro’s transmission 
system is available to all as provided under the MH Transmission Tariff, 

e) That loop flows from the US increase losses in Manitoba and are beyond 
Manitoba Hydro’s control. Loop flows are routine and aren’t the result of 
Manitoba Hydro exports activities. However Manitoba Hydro, as a Balancing 
Authority, must supply this loop flow. In the winter case studied below, 
average loop flow was 136 MW or about 9% of total exports and for the 
summer case it was 126 MW or about 6% of total exports. 

f) That a portion of the Manitoba load is served on an interruptible basis 
equivalent to exports. 

 
An example of the potential range of losses calculated using an accurate power 
system model is given in the figure below. The model data used were from the same 
twenty-one power flow cases provided to Power Engineers1 with HVdc station 
losses2 also included. 

 
  

1 Page 16-19, Power Engineers report to the Public Utilities Board, Jan. 13, 2014. 
2 See PUB/MH II-327b and PUB/MH II-328a 
2014 04 15  Page 2 of 4 
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The expected losses ranged between five and nine percent of total generation. In the 
NFAT analysis Manitoba Hydro has made a conservative assumption of 10%. This 
value is reasonable for both the existing system and the future system including 
Bipole III and the new 500 kV tie to the U.S. 
 
However as requested in the Undertaking Manitoba Hydro has calculated incremental 
losses below using the alternative methodology requested although as explained 
above it is no more accurate than the Manitoba Hydro practice. 
 
A simple representation of losses in Manitoba can be shown by the following 
diagram. 

 
 
 
 
 
 
 
 

Assuming transmission loss is represented by an equivalent resistance (R), then 
Icb

2R=Losscb. Transmission losses associated with supplying the common bus load is 
(Losscb). Similar formulas can be derived for transmission losses associated with 
exports (Lossexport) and total losses (Losstotal).  

 
Icb

2R=Losscb 
(Icb + Iexport)2R=Losstotal 

Substitute Icb = Loadcb/V and Iexport = Loadexport/V into the above. 
Losscb=Losstotal * (Loadcb

2/(Loadcb+Loadexport)2  

0 
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The above formula assumes common bus (domestic) load is supplied first and exports 
are supplied next. As mentioned above, this is a hypothetical situation as exports and 
imports can be scheduled at any time during the day.  The results of applying this loss 
formula are shown in the table below.   

 

Case 

A: Load 
at 

common 
bus 

(MW) 

B: MB 
Exports 
(MW) 

C: 
Total 
loss 

(MW) 

D: 
A2/(A+B)2 

*C 
Incremental 
Load losses 

(MW) 

Domestic 
losses 

(percent 
of load at 
common 

bus) 

E: C-D 
Incremental 

Export 
losses 
(MW) 

Export 
losses 

(percent 
of MB 

exports) 

Total losses 
(percent of 
generation) 

05/06 
Winter  

3073 1557 397.6 175 5.70% 222 14.3% 8.1% 

05/06 
Summer 

2365 2091 467.2 132 5.56% 335 16.0% 9.6% 

 
4. Due to limited time available, monthly tabulation of the requested loads and losses 

could not be compiled. Please refer to PUB/MH II-464b for typical summer and 
winter peak losses that were analyzed for each of the last 3 years. Total losses, 
including a breakdown between HVDC and AC losses are given. PUB/MH II-330c 
can be referred to for an analysis of the losses that occur during various periods 
including: 

 
• 5×16 summer (peak) 
• 5×8 summer (night-time) 
• 2×16 summer (weekends) 
• 5×16 winter (peak) 
• 5×8 winter (night-time) 
• 2×16 winter(weekends) 
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NEEDS FOR AND ALTERNATIVES TO (NFAT) 
 
Manitoba Hydro’s Response to PUB Question #2 
 
Ref. PUB/MH I-042a Revised 
 
Confirm the following table is a reasonable extraction from PUB/MH I-042a revised of 
the incremental HVDC losses for dependable hydraulic energy and for average 
hydraulic energy minus dependable energy. 
 
Provide another column on each of the four tables in PUB/MH I-042a revised showing 
the HVDC losses at maximum hydraulic generation. 
 

HVDC 
Incremental Transmission Losses (GWh) 

 Ref.: PUB/MH I-042a 

  

Dependable 

Average 
minus 

Dependable 

Incremental Losses 
Maximum minus 

Average 
2013 Bipole I&II 7% 

(960/13780) 
11% 

(740/6700) 
 

2019 Bipoles I/II/III 
w/o Keeyask 

5.44% 
(750/13780) 

8.51% 
(570/6700) 

 

2022 Bipoles I/II/III 
with Keeyask 

5.54% 
(930/16780) 

8.89% 
(720/8100) 

 

2029 Bipoles I/II/III 
with Keeyask 
& Conawapa 

6.63% 
(930/16780) 

10.91% 
(1095/10750) 

 

 
Confirm that domestic load has priority claim on dependable hydraulic generation and 
that only excess hydraulic generation above dependable is available for export. 
 
Confirm the incremental losses do not include transmission losses from Dorsey or Riel 
to border and provide those losses under the three flow situations. 
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Response: 
 
It is not confirmed that the proposed table is a reasonable extraction from PUB/MH I-042a 
Revised.  Expected Losses and Generation are as follows: 
 

HVDC 
Incremental Transmission Losses (GWh) 

  Dependable  
Loss/Generation 

(GW.h) 

Average  
Loss/Generation 

(GW.h) 

Maximum  
Loss/Generation 

(GW.h) 
2013 Bipole I&II 6.97% 

960/13780 
8.30% 

1700/20480 
8.45% 

2254/26690 
2019 Bipoles I/II/III 

w/o Keeyask 
5.44% 

750/13780 
6.44% 

1320/20480 
6.55% 

1747/26690 
2022 Bipoles I/II/III 

with Keeyask 
5.54% 

930/16780 
6.63% 

1650/24880 
7.06% 

2218/31430 
2029 Bipoles I/II/III 

with Keeyask & 
Conawapa 

6.63% 
1410/21260 

7.83% 
2505/32010 

8.34% 
3434/41190 

 
 HVDC 

Incremental Transmission Losses (GWh) 
  Dependable  

Loss/Generation 
(GW.h) 

Average 
minus 

Dependable 
(GW.h) 

Maximum 
minus Average  

(GW.h) 

Peak Losses 
(MW) 

2013 Bipole I&II 6.97% 
960/13780 

11.04% 
740/6700 

8.92% 
554/6210 

8.69% 
308.9/3554 

2019 Bipoles I/II/III 
w/o Keeyask 

5.44% 
750/13780 

8.51% 
570/6700 

6.88% 
427/6210 

6.56% 
233.2/3554 

2022 Bipoles I/II/III 
with Keeyask 

5.54% 
930/16780 

8.89% 
720/8100 

9.64% 
561/5820 

7.22% 
305.2/4230 

2029 Bipoles I/II/III 
with Keeyask 
& Conawapa 

6.63% 
1410/21260 

10.19% 
1095/10750 

10.12% 
929/9180 

8.71% 
486.2/5580 

 
Dependable Conditions reflect annual generation and associated HVDC losses estimated for 
the dependable flow condition.  
 
Average Conditions reflect the average annual generation and associated HVDC losses under 
the range of flow conditions. 
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 MH Exhibit #176-2 
  
  

 
 
Maximum Conditions reflect the annual generation and associated HVDC losses under the 
maximum historic flow condition. 
 
Peak Losses reflects the capacity and associated losses under maximum HVDC loading 
conditions. 
 
It is not confirmed that domestic load has priority claim on dependable hydraulic generation.  
Domestic load has a priority claim on the combined dependable energy from thermal, import, 
purchases and hydraulic generation.  Hydraulic generation credits would be assigned as 
designated under export contracts. 
 
It is confirmed that the above losses do not reflect any losses from Dorsey or Riel to the 
border.  It is not feasible to determine what component of the HVDC generation would be 
transmitted to the US border from the above information, as losses on the AC system will 
depend on the level of generation available from generators connected to the AC system, as 
well as load distribution across the province.  Losses on the export interface (to the border) 
are currently 47 MW when fully loaded at 2175 MW.  For the same load (2175 MW) with a 
new 750 MW interconnection, losses will reduce to 31 MW.  When the new interface is fully 
loaded (2975 MW), losses will increase, back to 52 MW. 
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REPORT TO PUBLIC UTILITIES BOARD
CURTAILABLE RATE PROGRAM
APRrL t,2013 - MARCH 3t,2014

SUMMARY

This Curtailable Rate Program ("CRP") annual report covers the period from April 7,2013 to
March 31, 2014. During this period three customers participated in the program and 14

Option R curtailments were successfully initiated.

The Public Utilities Board ("PUB") Order 42113 dated April 26, 2013 approved, on an
interim basis, the CRP Reference Discount of $3.28lkW for fiscal 2013/14. Customers
received monthly credits on their electrical bill for their participation in the program totaling
$5,965,689 during this time.

Manitoba Hydro's 20I2lI3 &,2013114 General Rate Application ("GRA"¡ included proposed
revisions to the Terms and Conditions of the Curtailable Rate Program. The main revisions
included a reduction in the amount of Option A and Option R load available to customers,
the elimination of curtailment Options C and CE; and a change to the hours defined as peak

and off-Peak to correspond to a potential time-of-use rate offering.

In Order 43113, the PUB accepted, on an interim basis, Manitoba Hydro's proposed changes
to the Terms and Conditions of the CRP. As two of the changes proposed by Manitoba
IIydro could not be easily reversed if final approval of the rate setting process was not
granted given the proposed changes to the Terms and Conditions, Manitoba Hydro requested
to defer implementation of the change in the defined hours for Peak and Off-Peak periods,
and the elimination of Curtailment Options C and CE until such time as the PUB grants final
approval. Manitoba Hydro also advised that it would implement the other changes to the
CRP accepted by Order 43113, including reducing the global subscription cap on Option A,
but only to the extent that Option C load can still be accommodated. By letter dated June 25,
2013, the PUB accepted Manitoba Hydro's proposal.

BACKGROUND

The CRP Terms and Conditions applicable during the reporting period from April I,2013 to
March 3I,2014 took effect on April 1,2013.
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The Terms and Conditions allow Manitoba Hydro to reserve the right to limit the amount of
total cufiailable load used for maintaining operating and contingency reseruesl. Manitoba
Hydro's application to revise the CRP Terms and Conditions included a reduction to
available Option A and C load from 230 MW to 178 MW and available Option R load from
100 MW to 50 MW. There is no limit for Option E load. The revised caps do not affect
current CRP customers. Upon final approval of the changes to the Terms and Conditions, the
Option C customer will have one year to decide if they wish to convert their load to Option A
or to firm service. The caps have been beneficial to both Manitoba Hydro and curtailable
customers by ensuring the value of curtailable load does not depreciate. A decreased value
would result in lower discounts paid to customers making the program less attractive to them.

Manitoba Hydro uses curtailable load, among other measures, to maintain operating and

contingency reserves as a means of minimizing disruption to firm customers in the event of
loss of generation or transmission.

Curtailable. load provides value to Manitoba Hydro all year round, as curtailments for system

emergencies can occur at any time of the year. However, it has the greatest value during peak

times as it is during the peak periods that Manitoba Hydro's capacity surplus is the most
vulnerable. Options A and C curtailable load in these hours increases the amount of capacity
for sale in the export markets while Option R load can allow Manitoba Hydro to meet its
contingency reserve obligations at a lower cost.

Cuttujlab9Þd provides risk mitigation benefits to the power system. Curtailable load can

be used to avoid shedding firm load and/or Ureãõtr ôf North American Electric Reliability
Council O{ERC) standard(s) by Manitoba Hydro or the Midwest Independent System
Operator-Manitoba Hydro Contingency Reserve Sharing Group (MISO-MBHydro CRSG)2.

Option R curtailable load allows Manitoba Hydro to meet reserve obligations thereby freeing

I Per North American Electric Reliability Council (NERC) Glossary of Terms, Operating Reserves: The
reserves needed to protect Manitoba Hydro and its obligations to the Midwest Independent System Operator
power system against Contingencies or Disturbances. These events are typically a result of loss of supply
caused by sudden generating or transmission outages. Operating Reserves consist of various types incluãing
Contingency Reserves. Contingency Reserves: a component of Operating Reserves which are sufficient in
magnitude and response to meet NERC Disturbance Control Standards. Contingency Reserves are comprised of
Operating Reserves-Spinning and Operating Reserves-Supplemental. Curtailable load (also referred to as
Interruptible Load) can be a source of Operating Reserves-Supplemental.

t The MISO-MBHydro CRSG is a NERC registered Contingency Reserve Sharing Group that has operated
since January 1,2010. The CRSG was established under the terms of the Amended MISO-Manitoba Hydro
Coordination Agreement and executed on October 9,2009.
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up hydro generation for market transactions in the short-term opportunity energy market3. In
this circumstance the benefits of having Option R available are dependent on Manitoba
Hydro's water supply conditions as follows:

High v/ater Supply - the generating capacity freed up for commercial use

allows for increased hydraulic generation for export as idle generating units
can be run to capture additional sales. v/ithout option R capacity in place

energy would be spilled. With option R load, the additional energy generated

can be sold at on-peak prices.

Average Water Supply - allows for additional hydraulic generation during on-

peak hours that would otherwise be produced during off-peak hours (due to
limited on-peak generating capability). In this case Manitoba Hydro captures

the benefìt of the price differential between on and off-peak periods.

Low V/ater Suppl)' - does not provide any significant benefits because

Manitoba Hydro has sufficient shut down generating units that could be run

temporarily for operating reserves pu{poses without relying on option R load
reductions.

Manitoba Hydro will not initiate load curtailments in order to facilitate an opportunity spot
market salea.

PERFORMANCE FOR 2013/14

Curtailment Options:

The Curtailable Rate Program consists of four base curtailment options and three
combinations. Options vary dependent on: minimum notice to curtail, maximum duration per
curtailment, maximum daily hours of curtailment, maximum number of curtailments per
year, and maximum annual hours of curtailment.

'Opportunity expoft sales are sales ofcapacity and/or energy that are not backed by dependable energy and are
incremental expotts that arise from time to time as a result of water conditions that are better than the lowest
historic levels.

a Spot market sales are sales that occur on a day ahead or real time basis. They are not considered to be a
capacity sale.
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The three customers that participated in the Curtailable Rate Program during the

April 1,2013 to March 3I,2014 period designated atotal of 228 MW to Manitoba Hydro's
reserves, allocated as 80 MW Option AE,67 MV/ Option A, 31 MW Option C and 50 MW
Option R. The amount each customer designated as curtailable load in relation to their total
load varies, and therefore, impacts their curtailable credit, as shown on the following table:

Customer l: 87o/o of total load represents 4lo/o Option AE , 260/0 Optíon R and 20Yo Option A
for 2013114.

Customer 3: this customer was operating below their protected firm load and therefore had no

load available for cuftailment.

Load designated under Option R must be nominated as a Guaranteed Curtailment. That is,
the customer must agree to shed a specified number of MW in order to be compliant with the
curtailment request. Under all the other curtailment options, customers can nominate
curtailable load as Guaranteed Curtailment or Curtail to Protected Firm Load.

Dependent on the curtailment option selected, Manitoba Hydro will curtail customers to meet
reliability obligations only. Options A, C and R curtailments assist in securing operating and
contingency reserves whereas Option E curtailments are initiated to meet firm energy
requirements in the event that Manitoba Hydro expects to be short of firm energy supplies.

Implementation and Size of Curtailments:

There were 14 Option R curtailments during the April 7,2013 to March 3I,2014 period, all
of which were initiated in response to a contingency or disturbance event requiring
deployment of Manitoba Hydro's supplemental reserves. The following table summarizes the
duration and load in MW of each curtailment.

Manitoba Hydro
September 10,2014

Summary of Curtailment Credit Data
1,2013 to March 31,2014

Customer Option(s)
CRP Load as 7"
of Total Load

Average
On-Peak MW

Average
On'Peak LF

Average
Monthly Cr.

I A,R,E 87% 194.0 943% s447 ,67 |

2 A 94% 24.5 93.6% $49,469
3 C 0% 7.1 60.2% $0
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Option'R'April2013
to

March 2014 Hrs lWW
April 18,2013 0.63 50
April 19,2013 0.25 50

Apr1l25,2013 0.77 50

llllay 27,2013 r,77 50

June 6,2013 0.70 50

June 21 ,2073 r.37 50
July 3,2013 0.93 50
JuIy 3,2013 1.55 50

July 7,2013 r.43 50
July 17,2013 ¿-.-.,^+.* 0.73 50

rA 19,2013 r.72 50
September 3,2013 I

ivò DË
0.23 50

February5,2014 l/Ya 4a 3,ß- 50
March 27,2014 0.75 ) 50
Total 1s.88 N/A
Average 1.13 50

All curtailments occurred during peak hours. The customer did not use an altemative power
source to supply their load during the curtailments.

Manitoba Hydro continues to use telephone to communicate curtailment requirements to
customers on the program. This procedure is manageable and provides the additional security
that curtailment(s) will be initiated by confirmation from an agent of the customer. Manitoba
Hydro experienced no difficulties in communicating the 14 curtailments during this reporting
period.

Reference and Reserve Discounts:

The maximum discount available to a participating customer is called the "Reference
Discount." The Reference Discount is related to the marginal value of capacity, and is
adjusted on April 1 of each year by the inflation factor. The Reference Discount in effect for
the reporting period April 1, 2013 to March 31,2014 was $3.28 per kV//month, as approved
by the PUB, on an interim basis, in Order 42113 dated April26,2013. Option AE customers

receive 100% of the discount, while Option A and R customers receive 70Yo ofthe discount
or $2.30 per kWmonth. Option C customers receive 40o/o of the discount or $1.31 per
kWimonth.

Manitoba Hydro
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For curtailable load nominated as 'Protect to Firm Load' the Reference Discount is
calculated and credited to customers' bill each month as (A - B) x C x D where:

A: On-Peak Period Demand (kV/)
B: Protected Firm Load (kW)

C : On-Peak Period Load Factor

D: Discount Amount

For curtailable load designated as a 'Guaranteed Curtailment' the Reference Discount is
calculated and credited to customers' bill each month as GC x D where,

GC : the customer's guaranteed curtailable load

D: Discount Amount

Customers selecting Curtailment Option R receive, in addition to the Reference Discount, a

Reserve Discount for each curtailment initiated and successfully completed. The Reserve
Discount represents the value of carrying contingency reserves and is calculated and credited
to customers' bill for each successful curtailment as LR x Du x FD where,

LR: amount of load reduction (in kw) requested by Manitoba Hydro's
System Control to the customer at the time of an Option R curtailment

Du: duration of the curtailment (in hours)

FDs : fixed discount amount, currently set at $0.04 per kWh

The table below illustrates the amount of the monthly Reference Discount Credit that each
customer received from April 1,2013 to March 37,2074, as well as their monthly On-peak
Demand and On-Peak Load Factor.

5 The Fixed Discount amount is based on the value of carrying contingency reserves on Manitoba Hydro units.

Manitoba Hydro
September 10,2014

Monthly Reference Discount Credit
Customer I

A
Customer 2

nA
Customer 3

nC
2013

to
2014 On Peak

MW LF o/o
Discount

Paid $
On Peak

MW LF olo
Discount

Paid $
On Peak

MW LF Vo

Ðiscount
Paid $

A 208.8 92.6% $439 24.6 97.6% $51 875 31.7 59.4%

207.8 83.9% 8 24.9 93.7% $s 88 28,6 39.5%

June 175.s 93.8% s443 24.6 925% $4e 159 19.0 6.1% $0
Jul t7 5.5 97.7% 24.6 94.7% $s0 0.7 70.1% $0
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Monthly Reference Discount Credit
Customer I

Options AE" R. A
Customer 2
Option A

Customer 3
Ontion C

2013
to

2014 On Peak
MW LF ol"

Discount
Paid $

On Peak
MW Lß o/o

Discount
Paid $

On Peak
MW LF o/o

Discount
Paid $

Aug 17 5.5 97.4% $4s 5,63 5 24.8 98.1% $52,438 0.1 69.9% $o

Sep 17 5.5 95.7% s449,s84 24.7 67.8% $36.13 l 0.7 74.4% $o

Oct 17 5.5 9s.7% s449,6s4 24.3 9s.8% $s0.310 0.8 s6.5% $0

Nov 209.3 93.9% s443,462 24.1 99.5o/o $s l,754 0.8 68.1% $0

Dec 205.9 92.8o/o $439.684 24.4 97.7% $s 1,47s 0.9 76.7% $0

Jan 207.0 97.6% $456,33s 24.3 9s.6% $s0, r 68 0.9 46,0% $0

Feb 205.9 96/% s4s2,137 24.t 96.1% $50,0 r 1 0.4 78.2% $0

Mar 205.9 94.8% s446,s40 24.3 94.4% $49,s7s 0.4 78.1% $0

Total 2,328.0 94.3o/o $s,340,296 293.8 93.60Á $593,633 85.5 60.2o/o $0

The discounts shown for Customer 1 do not include the $31,760 credited in respect of the

Option R Reserve Discount.

Adeouacv of T and Conditions

Manitoba Hydro proposed revisions to the Terms and Conditions of the Curtailable Rate

Program as part of its 20121r3 &.2013114 GRA. The revisions included:

r a reduction in the amount of Option A and Option R load available to customers;
. elimination of curtailment Options C and CE;

' change in hours defined as Peak and Off-Peak to correspond to a potential time-of-
use rate offering;

I removal of the monthly variation to nominate curtailable or firm load; and

' exclusion from the program after a customer's 2nd failure to curtail in a 12 month
period.

In Order 43113, dated April 26, 2013, the PUB accepted the proposed revisions as noted
above, on an interim basis. Subsequent to the receipt of that Order, Manitoba Hydro, in its
letter dated May 15,2073, informed the PUB of the difficulty in implementing a change in
the defìned Peak and Off-Peak hours, and elimination of Option C and CE on an interim
basis, and proposed that these changes be deferred until such matters can be finalized. The

PUB, in its letter dated June 25,2013, confirmed Manitoba Hydro's proposed approach.

Manitoba Hydro
September 10,2014
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The Terms and Conditions have protected Manitoba Hydro's contingency reserves and

provided operating reserves that satisfy the requirements of NERC and the MISO-MB Hydro

CRSG.

CONCLUSION

The Curtailable Rate Program facilitates fulfilling Manitoba Hydro's commitment of
carrying, deploying, and re-establishing contingency reserves to meet its obligations with the

MISO-MBHydro CRSG and to maintain compliance to NERC Staqdards. flgp1qgtqm 3bo

assists in minimizing disruption to Manitoba Hydro's firm customers.

CRP continues to fulfill Manitoba Hydro's obligationsf and with the above mentioned

changes to the Terms and Conditions, will preserve tþe value of the progtam to both
Manitoba Hydro and its customers.
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ATTACHMENT I

ESTIMATE OF' VALUE OF'CIIRTAII,ARI,E I,OAD TO MANITOBA HYDRO

The value of curtailable load to Manitoba Hydro is related to an estimate of the marginal cost

of firm, long-term capacity. Over the long term, a representative value for capacity can be

developed by estimating the annual carrying cost (includes finance and depreciation costs but
not operating/fuel costs) of the lowest cost resource required to provide capacity to Manitoba
Hydro, which is a simple cycle combustion turbine (SCCT). In 2005 the annual carrying cost

of a SCCT was estimated to be $78 per kW per year, or $6.50 per kW per month, evaluated

at load. It was proposed that this cost would escalate at the rate of inflation. This cost was
reviewed in 2012 and was found to be appropriate going forward. This approach has the
advantage of providing a clear transparent value, which is also stable over time and is
consistent with the approach that is utilized to evaluate the benefits of other resource options
such as DSM that may have a capacity component.

Curtailable load is less valuable than a generation resource such as a SCCT. The SCCT can
provide more flexibility in dispatch and also has the capability to deliver for longer time
periods during extended emergency situations. Once in place, a SCCT can be relied upon as a

permanent, long-term resource, unlike curtailable load which can be terminated with a notice
period of one year. Curtailable load normally has more value in the summer months, when it
can assist in supporting seasonal capacity exports, and in the peak winter months, when it
may add reliability to the Manitoba Hydro system. Curtailable load will provide more winter
reliability benefits in years in which there is little capacity surplus on the system. When
there is a significant capacity surplus on the Manitoba Hydro system, curtailable load
provides less winter value than it would, for example, in the period around the 2023124 time
period, when the requirement to add generation to serve domestic customers may be

expected to occur with 2013 planning assumptions and base demand side management
program assumptions. The value of reliability benefits in a singl e year is not easily
determined, which is why longer-term levelized values are used to infer the benefits of
curtailable load.

The economic benefits of curtailable load can vary considerably year to year for a number of
reasons. In the case of Option R CRP, the economic benefits derived from this option will
vary depending on water conditions. Export market conditions can also impact the value of
curtailable load to Manitoba Hydro. In the MISO market, cunent supply and demand

conditions for capacity resources can cause variability in the near term value of capacity

Manitoba Hydro
Septernber 10,2014
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resources. Use of a longer-term levelized value maintains stability in CRP pricing, therefore

sheltering the CRP customer from these sources of variability.

As described above curtailable load is less valuable than a SCCT because it has limited
dispatchability, is not sustainable in reducing load over longer periods, and is not guaranteed

to exist in the long term. Therefore in order to reflect these factors, curtailable load is
assigned a long-term levelized value that is 42o/o of the annual carrying cost of a SCCT. After
consideration of inflation subsequent to the 201 1 base year, this yields an estimate of benefits

for the year beginning April 7, 2013 of $3.28 per kV//month, which is referred to as the

"Reference Discount". This value would apply to the curtailable rate option that provides the

most value to Manitoba Hydro, that being Options AE and RE, for which the discount is set

to return 100% of the estimated value of curtailable load to the customer. Other options

provide less flexibility and are accordingly worth less to Manitoba Hydro. These have been

priced to reflect their lesser value to Manitoba Hydro but still to return the full estimated

value of that option to the customer.
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APPENDIX
A. DEPEI\DABLE SUPPLY & DEMAND

F¡scal Year

t1

7t

631

631

72

72

630
630

72

72

630
630

t2
12

630

630

L2

12

æ2

630
630

!2
t2

642

630

630

t2
12

@;¿

630

630

12

7Z

42

630
630

12

t2
642

630
630

t2
72

æ2

12

12

ú2

630
630

t2
72

il2

630
630

90
90

t2
!2

102

L2

L2

t2

12

t2
L2

72

12

x2

630
630

5772 5l:64 5 190 5 195 5 196 5 181 5772 5767 5167 5167 5767 5167 5167 5167 5767 5767 5 16

5123 622n 629{' 6?U 5419 540s 6920 6911 6906 6906 6906 6521

13i

281

t32
2AO

t32
280
220

732
280
605

732
280
605

132
280
605

L32
280
605

t32
280
605

r32
280
605

105

732
280
605

105

t32
280

605

105

132
280
605

105

66
280
605

6 521

80 8(

132
280
220

80

L32
280

220

80

!32
280
220

80

L32
280

220

8080 8090 90 80 80
24

5 133

105

280
605

6521 6521 652L 6301 630

80
6264

80
6264

New Hydro
Conawapã

Keeyask
1 TotalNewHydro

NewThermal
SCGT

CCGT

2 Totel NewThermål
New NUG PPA

Contr¿cted
Proposed

3 Totelfi¡ew Nu6 PPA
4 Totâl New Power Resouæs

Pilrer Resources

1+¡+3

Bas Supply Porer Resures
Existing Hydro

Existing Themal
Brandon Coal - Unit 5
Selkirk Gas

Brandon Un¡ts 6-7 SCGT

Contracted lmports

Proposed lmports
Pointe du Bo¡s Rebu¡ld

Bipole lll Reduced Losses

5 Totel Bæe Suoolv Power Resources

6 lotâl ÞoretRe3ourcs

4716
-60

4 656
726

4 803

- 111

4692
484

4 861

169-

692
724

7?4
aa6

4 985
-226
4759

724

5 068
-293
4775

559

5 166

- 353

4 813

559

5 223
- 406
4 8t7

779

5 284
- 449
4 835

908

5 342
- 475
4867

880

5 400
- 498
4902

880

5 458
- 5I7
4941

880

5 516
- 533

4 983
385

5 574
- 550
5024

385

5 632
- 566

5 066
275

5 690

- 582

5 108

275

5744
- 585

5 163

275

5 808
589

219
275

5 86
59:

27
27.

4 5 (

726
sSct'

484
s 176

724
5 ¿t33

559
s 3:t¿

559
stt2

n9
5 5!¡5

908
s74t

880
3747

880
5'rl,;2

880
5821

385 385

s 358 i: s 409
275

5 341
275

.5 383
275

5 438
27t

54tr
27)

955

Peak Demand
2014 Base Load Forecast

Less:2014 DSM Forecast
7 Manltoba Net Load

Contracted Exports

Proposed Êxports
8 Tota! Expqrts,
9 1ôlâl Þ.âL D.mãñd

577
4,SÊ

578
746

580
584

584
575

588

536
593

492
598

s55
603

50!,
60q
972

613

525
629
¡t53

626
lsi

63

11t
513 563
.22A ¿!¡!l

563
3t9

571
270

573
s12

ro Reserues
11 qGt ñ lürôhrc É0

Pagc 14 of21

Manitoba Hydro - 2014115 Power Resource Plan

207



PUB/MH I-58
Attachment 1

Page 18 of 24

F¡søl Year

5!67 5767 5L67 5 167 5L67 5167 SL67 5 167 5167 5767 5767 5767 5t67 5 167 5167 5L67 5767

732

2ffi

87

80

5 167

r32

24

8'
8(

132

280

80

659

732

2&

80

659

732

2W

80

65f'

t32
2W

80

659

732

2æ

g)

6EÉI

132

2N

80

659

732

280

80

5 65!'

132

280

87

80

s746

732

280

a7

80

132

2ú

87

80

732

2W

87

80

732

280

a7

80

132

2BO

L32

2æ
L32

2n
132

280

55555

80

57Æ

87

80

s7ß

87

80

57Æ

87

80

s7ß
6376 63766r,663rll . 6301

Ê¡{r 630 640 6g0 6A' 630 630 6:n 6Ð 6:10 6Xl C¡f

63(

cì(
630

630

6æ
6æ

630

630

630

630

630

630

630

630

630

630

630

630

630

630

630

630

630

630

630

630

L2

L2

æ2

630

630

LZ

72

ü2

630

630

t2
12

Ø2

630

630

12

12

&2

630

630

6$ 630

Porer Resources

ilew PorerResouEs
New Hydrc

Conawapa

Keeyask

1 Tot¡lNewHydþ
New Thermal

SCGT

ccGf

Nêw NUG PPA

contmcted
Proposed

3 Tota| NewNUG PPA

4 Totâl filèw Power Resües 1+2+3

2

BaF SupplyPomrResoues
Ex¡sting HydÞ
Ex¡sting Thermal

Brandon Coal - Unit 5

selkirk 6âs

Brandon Un¡ts &7SCGT

Contccted lmports
Proposed lmports
Pointe du Bois Rebuild

Bipole lll Reduced Losses

&s

5 931

- 594

5337

275

s 995

- 596

5 399

275

6 058

- 598

5 460

275

6722
- 601

5527

6185 6249 6 313

- 610

5 703

6376
- 613

5763

64Æ
- 6t4
5 826

6 504

- 614

5 890

6567

- 615

5 9s2

6631

- 61s

6 016

6 694

- 615

6 079

6 758

- 615

6 143

6422
- 615

6207

6 885

- 615

6270

6 94.9

- 615

6 334

7 07'
- 61:

6 39i
604 æ7

558X 5Ø2

275

5 6fl
275

s614
275

1t!; 5521 558t 5@ 5?o!l 57d¡ 58416 ssxr 595:t 6016 :6t9 6tÆ 6úl, 62m 6ß41 6*t:

Peak Demnd
2014 Base Load ForeGst

Less: 2014 DSM Foreæst

7 Mãn¡toba Net Load

ContEcted Exports

Proposed Exports

I Total E¡eorts
g lot¡l Pcak Demand 7+8

6n 6&t

-:n -s
74s

- sr6
7æ752

Page 15 of21

Manitoba Hydro - 2014115 Power Resource Plan

208



15 May 15 08:37a p.1 5

FUB/MH I-58
Attachment 1

Page I of24

As shown in Figure 2,the2014 Gross Total Peak dernand forecast for 2032/33 is dorvn 28 MW

compared to the 2Û13 Load Forecast, less than a half a year of load grorvth. (1 year =

approximately 70 MTV-). The 2014 load forecast is lou,er than that provided duríng the NFAT
pioce.r due to a decrease in forecasted Top Consumers in the pipeline sector and lower

residential customer forecast due to increased codes and standards.

of Manitoba Load IVinter Peak Forecast

3.2 Demand Side Management
lncremenlal demand side management(DSM) included in the 2014/15 Power Resource Plan is

5S2 MW and2797 GW.h achieved by 2028129. This is a signifîcant increase from the 2013 PRP

(which included 166 MW and773 GV/.h achieved by 2027 28) based on an in-depth revieu' of
the market. Incremental DSM included in the Power Resource Plan excludes savings alreadv

achieved to date, savings achieved through codes and standards which are included in the lÆad

Forecast, and savings from curtailable rates programming that do not qualitr as winter peak

capacity or dependable energy-

The forecast submitted for the NFAT analysis included future code savings anticipated to arise

through efforts under the commercial Neu' Buildings Program. With the recent lvlanitoba

adoption of the National Ðnergy Code for Buildings, the firture energy impacts from these codes

havã been re-allocated from the Demand Side Managemsnt forecast under the 2014 Power

Resource Plan and are now reflected in tbe 2014 Load Forecast due to the formal code

implementation in the new construction market.

Figures 3 and 4 show the changes in demand side management assumptions for energy and

capacity berween the 2013/14 Power Resource Plan, the 2013 NFAT Level 2 DSM, and the

2014/15 Power Resource Plan.
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20l5l16 e,2016/17 General Rate Application

Figure l: System Firm Winter Peak Demand and Capacity Resources (MW) @ generation

Appendix 11.48 REVISED
Export and Domestic Revenue MFR 2
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2ß15116 e,2016/17 Ge-nøal Rate Ap,plication Appe,ndix I 1.48 REVISED
Export and Domestic Revenue MFR 2

Figure 4:

Notes¡

I- MIST aapao,iry surplus ba*d orr gÊnÞration unforc,ed oaBaciry (i,a net of forced outage rate). Ftgure includes all MH srrppli'es

howevsr, not all MH generadon isnecessarily offered to capacity market (eg., Brandon 5 generationexcludcd)
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Manitoba Hydro 2Ol4/15 & 2015/16 General Rate Application
PUBiNm-IL37a-d

rñ tl/lanitoba
Hydto

PREAIIÍBLE TO rR (rF ANY):

MH's peak winter domestic load in z0lJll4was 4,'143 MW when compared to 5,133 MW of
hydraulic generation capacity ïi¡as not quite suffrcient to satis$r the Perrnit No. 224 export

requirement of 500 MW (plus 50 MW transrnission losses).

QUASTTON

a)

b)

Ð
d)

Explain how MH dealt with the t60 MW shortfall in peak capacity.

Did MH utilize the existing diversit¡' agreements to satisfy the on-peak need? If not,

explain.

Provide the monthly cost daùa on the on-peak purchases ($M/GWh/dndYh).

Did MH employ thE CRP resource?

RATIONALE FOR QUESTION:

MH's lvinter supply demand criteria appeax to involve significant peak capacity imports in

high demand years as rvell as low flow years.

RESPONSE:

a) Manitoba Hydro did not have a shortfall in capacity during the 2tl3/L4 peak load

hour, nor was it a net importer in that hour.

Table 9.1 of Tab 9 of the Application lists available thermal and import capacity

resources in addition to its existing hydraulic generation. The 2013/L4 winter capacity

resources were similar to what wæ provided in Table 9.1 for 2014/15 (6,123 MW
total base supply power resources); totaled together, these resources exceeded the

Section: Appendix 9.1
Appendix 11.22

Page No.: PUBiA4H I-66(a)
PUB¡MH I-83(b)

Topic: lPowerResources

Subtopic Hydraulic Generation

Issue: Actual 2013/L4 power resources

20rs 04 t7 Page 1 of2
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Manitoba Hydro 2Ðl4ll5 &2115116 General Rate Application
PUB^{H-II-37a-d

rfifvlanitoba
Hydro

b)

c)

actual 2Aß/74 peak domestic load plus Manitoba Hydro's coincident capacity

obligations in its long term export contracts.

In anticipation of the peak load hour of 2013i 14, Manitoba Hydm chose to purchase

energy ffom MISO in the Day Ahead market rather than schedule the operation of
more expensive thermal generation in Manitoba. A portion of these purchases was

used to meet firm export obligations with the baLance required to meet projected

Manitoba load requirements. Manitoba Hydro planned to utilize the firm transmission

associated '".,'ith its seasonal diversity agre€ments to ensure delivery of the MISO

market eriergy into Manitoba.

In the operating day, as the hour approached, it u,as apparent Manitoba Hydro had a

net surplus so Manitoba H¡rdro ended up selling back 100 MW into the MISO Real

Time market in the peak horrr, at a profit over its Day Ahead purchase.

Accounting for all exports, imports and financial setttements, Manitoba Hydro's net

transaction was 90 MW export in the peak hour- This net export position was possible

through the use of Manitoba Hydro's portfolio of resou¡ces including hydraulic

generation, thermal generation, wind PPAs, Day Ahead purchases and exporæ, Real

Time exports and firrn transrnission assets.

No, Seasonal Diversiry energy was not purchased over the peak hour, However,

Manitoba Hydro used the firm north-bound t¡ansmission reservation associated with

its diversity agrcements to schedule imports from the MiSO Day Ahead market.

For January 20I 4, Manitoba Hydro purchased 71 GV/h at a cost of $5 million during

on peak hours. The average cost was 7-9 centslkWh.

d) No, use of curtailable load v/as not required during this peak load hour

2tl5 04 t7 Page2 of2
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