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Mr. Trent Hreno

Chair, Technical Advisory Committee
Manitoba Conservation

169 - 123 Main Street

Winnipeg, MB R3C 1A5

Dear Mr. Hreno:

FILING OF SUPPLEMENTARY FILING ON NEED FOR AND ALTERNATIVES TO (NFAAT) THE
WUSKWATIM PROJECT

We are pleased to submit for your consideration the Supplementary Filing On Need For and
Alternatives To the Wuskwatim Project, August 2003. Forty two print copies of this filing are
enclosed as advised by Mr. L. Strachan. We understand you will distribute these, as required,
to Technical Advisory Committee (TAC) members and the Public Registeries.

Under separate letter, Manitoba Hydro and Nisichawayasihk Cree Nation are submitting the
Supplementary filings for the:

«  Environmental Impact Statement for the Wuskwatim Transmission Project, and the
Environmental Impact Statement for the Wuskwatim Generation Project, April 2003.

This NFAAT supplemental filing is provided in response to the adequacy comments received
on July 10, 2003. It also includes supplemental information in response to comments and
questions arising at the June TAC Technical Workshop, the July Participant technical
workshops and subsequent informal discussions.

An electronic copy of the NFAAT supplemental filing will be provided in conjunction with
the supplemental filing for the two EIS’s.

Copies are being provided directly to the contact lists for the Wuskwatim Clean Environment
Commission review to assist in the CEC pre-hearing process.



Mr. Trent Hreno

2003 08 08
Page 2

The information in this filing is presented according to content in the original NFAAT
submission on a chapter by chapter basis. There is an index listing responses.

Manitoba Hydro acknowledges with appreciation, the thorough review of the NFAAT, as
demonstrated by the extent and quality of the many questions raised for our consideration.
These questions and our responses will assist in a rigorous, comprehensive review of our
proposals.

We will be pleased to answer any other questions you may have on this filing.

Sincerely,

“Ed Wojczynski”

Ed Wojczynski
Division Manager
Power Planning and Development

EW/tb /2003 08 06.1

C. Councillor W.E. Thomas, NCN Future Development
Clean Environment Commission Contact Lists:
- Funded Participants
- Non-Funded Participants
- Others

Enclosures
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NFAAT Supplemental Filing- August 8, 2003

Supplemental Associated Main Submission
Response Attachment(s) Chapter Reference |Subject Origination*

CAC/MSOS/NFAAT/S/1_[CAC/MSOS/NFAAT/S/1a 4 Detailed levelized cost calculations for the main resource alternatives CAC/MSOS item 5 & 6

Appropriateness of using 2001 PowerSmart Plan under current export prices and [CAC/MSOS item 4
CAC/MSOS/NFAAT/S/2 4 market opportunities

Potential impact of standard market design (SMD) on electricity markets and on CCC Page 4 comments
CCC/NFAAT/S/1 5 Manitoba Hydro's export market

Further information on High and Low export price forecasts and historic average |CAC/MSOS item 1
CAC/MSOS/NFAAT/S/3 5 prices
CAC/MSOS/NFAAT/S/4 [CAC/MSOS/NFAAT/S/4a 5 Recent load growth projections in MAPP-US and supply forecasts CAC/MSOS item 1

Summary of new information from the 2003 Power Resource Plan and sensitivity [CCC Page 2 Comments
CCC/NFAAT/S/2 CCC/NFAAT/S/2a 6 analysis regarding its implications on Wuskwatim evaluations

Assessment of the decrease to Low Export Prices that would be needed to have |CCC page 3 comments
CCC/NFAAT/S/3 6 the project breakeven with WACC (6.08%) and Cost of Debt (5.34%)
CCC/NFAAT/S/4; IRR Sensitivity on the impact of a drought of record occurring coincident with the |CCC page 3 comments &
CAC/MSOS/NFAAT/S/5 6 advanced in-service date of the project CAC/MSOS item 2
MH/NCN/NFAAT/S/1 MH/NCN/NFAAT/S/1a 6 Social Benefit Cost Analysis- Low & High export prices MH initiated

Sensitvity on Wuskwatim Project economics to development of twice the current  [CAC/MSOS item 4
CAC/MSOS/NFAAT/S/6 6 forecast of DSM, 250 MW of wind and a combination of these two sensitivities
MH/NCN/NFAAT/S/2 MH/NCN/NFAAT/S/2a 6 Summary of Economic Evaluations and Sensitivities MH initiated
CCC/NFAAT/S/5; Financial Sensitivity - 5 year low water flow conditions coinciding with advanced in-|CCC Page 3 comments &
CAC/MSOS/NFAAT/S/7 7 service CAC/MSOS item 2
CCC/NFAAT/S/6 7 Finanical Stability CCC page 3 comments
CCC/NFAAT/S/7 CCC/NFAAT/S/7a 7 Projected balance sheets and financing requirements statements CCC page 3 comments
CCC/NFAAT/S/S; CCC page 3 comments
CAC/MSOS/NFAAT/S/8 7 Consolidation Accounting
CCC/NFAAT/S/9; CCC page 3 comments
CAC/MSOS/NFAAT/S/9 7 Financial Sensitivity - 15% capital increase/decrease in base capital costs
CCCINFAAT/S/10 7 Finanical impact of 2003 Power Resource Plan Update CCC Page 2 Comments
CAC/MSOS/NFAAT/S/10 7 Impact of Partnership Dividend Policy on Manitoba Hydro CAC/MSOS Informal Meeting
CAC/MSOS/NFAAT/S/11 [CAC/MSOS/INFAAT/S/11a 7 Summarized Partnership Projected Income Statements CAC/MSOS Informal Meeting

CCC page 1 comments

CCC/NFAAT/S/11 Appendices Document Updates & Summary of changes
CCC/NFAAT/S/12 Appendix 2 CSP CCC page 1 comments
CCC/NFAAT/S/13 Appendix 4 Newsletter #4 CCC page 1 comments
CCC/NFAAT/S/14 Appendix 7 Economic Outlook CCC page 1 comments
CCC/NFAAT/S/15 Appendix 8 Load Forecast Report 2003 CCC page 1 comments

*QOrigination refers to comments provided by:
CAC/MSOS in their letter to Manitoba Conservation of June 30, 2003;
Crown Corporations Council in their letter to Manitoba Conservation of June 27, 2003; and
informal discussions during and after the July 9, 2003 workshop.

NFAAT August

2003 08 06 - Supplemental Filing Table.xls

8/7/2003
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Supplemental Filing to the CAC/MSOS/NFAAT/S/1
Submission to the Manitoba Clean Environment Commission: Chapter 4
The Wuskwatim Project Page 1 of 1

CAC/MSOS/NFAAT/S/1

Request: CAC/MSOS requested detailed levelized cost calculations for the main resource

alternatives

Response: Attached are detailed levelized cost calculations for the main competing resource
alternatives of interest to Manitoba Hydro. The levelized costs provided are for upper and lower
bounds of the ranges of costs indicated in Figure 4.5 in the “Need For and Alternatives to the

Wuskwatim Project”.

Detailed levelized costs included here are for:
e  Wuskwatim

e (Conawapa

o Gull

e Wind
e SCCT
e CCCT
e Coal

e DSM

See attached (CAC/MSOS/NFAAT/S/1a)

For more information on economic levelized costs, refer to Section 4.2.4 “Need For and

Alternatives to the Wuskwatim Project”.

August 08, 2003



CAC/MSOS/NFAAT/S/1a

Levelized Costs of : Wuskwatim-09 66.1 smw.h
- Referenced to Southern Bus In-Service-Date = 2009
Includes Capital Tax & Development Fund
RATES Capacity (MW) Energy (GW.h)
Discount Rate: 10.00% Summer = 200 Dependable = 1250
Water Rental = 3.341 2002 $ / MW.h Average = 200 Average = 1520
Winter = 200 High = 1700
Generation Costs (millions of 2002 base dollars) Transmission Costs (millions of 2002 base dollars)
Fiscal Generating Water Generation | Generation | Generation TL TS Trans Trans Trans Transmission
Year Capacity | Ave GW.h Station Rental 0O&M Capital Tax| TOTAL |Capital Cost|Capital Cost| 0O&M Capital Tax [Developmen TOTAL
Beg. April (MW) @ gen 67 Costs 0.50% COST 50 35 Costs 0.50% Fund COST
2002 0 0 0.00 0.00 0.00 0.08 0.08 0.00 0.00 0.00 0.01 0.00 0.01
2003 0 0 16.55 0.00 0.00 0.08 16.64 0.46 0.84 0.00 0.01 0.00 1.31
2004 0 0 69.36 0.00 0.00 0.43 69.79 5.32 2.57 0.00 0.05 0.00 7.94
2005 0 0 110.53 0.00 0.00 0.98 111.51 5.15 6.88 0.00 0.11 0.00 12.15
2006 0 0 108.62 0.00 0.00 1.53 110.14 25.44 11.03 0.00 0.29 0.00 36.76
2007 0 0 115.41 0.00 0.00 2.10 117.51 23.60 15.64 0.00 0.48 0.00 39.73
2008 0 0 77.70 0.00 0.00 2.49 80.19 15.50 16.16 0.00 0.64 0.00 32.30
1] 2009 150 1015 21.86 3.39 1.64 2.60 29.49 -9.00 0.60 0.60 0.60 5.58 -1.62
2| 2010 200 1520 0.00 5.08 1.64 2.60 9.32 -9.46 -1.79 0.60 0.54 -10.11
3| 2011 200 1520 0.00 5.08 1.64 2.60 9.32 -0.17 -0.23 0.60 0.54 0.74
4 2012 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
5| 2013 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
6 2014 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
7 2015 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
8| 2016 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
9| 2017 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
10| 2018 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
114 2019 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
12| 2020 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
13| 2021 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
14} 2022 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
15| 2023 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
16| 2024 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
17| 2025 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
18| 2026 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
19| 2027 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
20| 2028 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
21 2029 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
22| 2030 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
23| 2031 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
24 2032 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
25| 2033 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
26| 2034 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
27| 2035 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
28| 2036 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
29| 2037 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
30| 2038 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.84 0.60 0.54 1.99
31 2039 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 2.57 0.60 0.54 3.72
32| 2040 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 6.88 0.60 0.54 8.03
33| 2041 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 11.03 0.60 0.54 12.17
34 2042 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 15.64 0.60 0.54 16.78
35| 2043 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 16.16 0.60 0.54 17.31
36| 2044 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.60 0.60 0.54 1.74
37| 2045 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 -1.79 0.60 0.54 -0.65
38| 2046 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 -0.23 0.60 0.54 0.91
39| 2047 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
40| 2048 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
41 2049 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
42| 2050 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
43| 2051 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
44 2052 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
45| 2053 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
46| 2054 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
47| 2055 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
48| 2056 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
49| 2057 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
50] 2058 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
51 2059 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
52| 2060 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
53] 2061 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
54 2062 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
55| 2063 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
56| 2064 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
57| 2065 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
58| 2066 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
59 2067 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
60| 2068 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
61 2069 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
62] 2070 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
63| 2071 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
64 2072 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
65| 2073 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
66| 2074 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
67| 2075, 200 1520 0.00 5.08 1.73 2.60 9.41 0.00 0.00 0.60 0.54 1.14
2076 50 505 0.00 1.69 0.09 2.60 4.38 0.00 0.00 0.00 0.54 0.54
2077 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 2002 Base 13,400 101,840 520.02 340.25 116.02 184.50 1,160.79 56.85 103.42 40.20 38.55 5.58 24459
Total 2002 P.V. 1,101 8,307 356.33 27.75 9.64 19.66 413.39 40.36 35.01 3.38 4.08 2.86 85.70

Adjusted for Losses @ 10%

Levelized Energy Cost (2002 $/MW.h) @ SOUTH:

Generation (capital, O&M, water rentals):
Transmission (capital, O&M):

(Cost NPV / Energy NPV)

Total:

Adjusted for North - South Losses 10.000%
Discount Rate 10.000%

54.7
11.3
66.1

Levelized Energy Cost (2002 $/MW.h) @ SOUTH:

Generation (capital only):
Transmission Line (capital only):
Transmission Station (capital only):

Total Capital:
O&M:

Water Rental:
Capital Tax:

Development Fund:
(Cost NPV / Energy NPV) Total:

47.2
5.3
4.6
57.2
1.7
3.7
3.1
0.4
66.1

Levelized Costs_July 24 2003.xIs
7/24/03 4:02 PM
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CAC/MSOS/NFAAT/S/1a

Levelized Costs of : Gull-12 75.7 simw.n
- Referenced to Southern Bus In-Service-Date = 2012
Includes Capital Tax & Development Fund, Full Converters Costs less 500 kV HVDC line
RATES Capacity (MW) Energy (GW.h)
Discount Rate: 10.00% Summer = 630 Dependable = 2900
Water Rental = 3.341 2002 $ / MW.h Average = 623 Average = 4430
Winter = 615 High = 5320
Generation Costs (millions of 2002 base dollars) Transmission Costs (millions of 2002 base dollars)
Fiscal Generating Water Generation | Generation | Generation TL TS Trans Trans Trans Transmission
Year Capacity | Ave GW.h Station Rental 0O&M Capital Tax| TOTAL |Capital Cost|Capital Cost| Oo&M Capital Tax [Developmen TOTAL
Beg. April (MW) @ gen 67 Costs 0.50% COST 50 35 Costs 0.50% Fund COST
2002 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2003 0 0 17.10 0.00 0.00 0.09 17.18 0.00 0.00 0.00 0.00 0.00 0.00
2004 0 0 28.77 0.00 0.00 0.23 29.00 0.00 0.00 0.00 0.00 0.00 0.00
2005 0 0 25.97 0.00 0.00 0.36 26.33 0.52 2.33 0.00 0.01 0.00 2.87
2006 0 0 54.59 0.00 0.00 0.63 55.23 1.04 3.50 0.00 0.04 0.00 4.57
2007 0 0 112.19 0.00 0.00 1.19 113.38 6.24 7.00 0.00 0.10 0.00 13.33
2008 0 0 245.83 0.00 0.00 2.42 248.25 6.24 11.66 0.00 0.19 0.00 18.09
2009 0 0 282.73 0.00 0.00 3.84 286.57 31.18 69.96 0.00 0.70 0.00 101.84
2010 0 0 303.57 0.00 0.00 5.35 308.92 29.10 95.62 0.00 1.32 0.00 126.04
2011 0 0 241.29 0.00 0.00 6.56 247.85 29.10 152.75 0.00 2.23 0.00 184.08
1 2012 217 1371 209.69 4.58 1.84 7.61 223.72 0.52 111.94 1.96 2.79 16.11 133.32
2 2013 571 3955 57.09 13.21 1.84 7.89 80.04 0.00 11.66 1.96 2.85 16.47
3 2014 623 4430 0.00 14.80 1.84 7.89 24.53 0.00 0.00 1.96 2.85 4.81
4 2015 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
5 2016 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
6 2017 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
7 2018 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
8 2019 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
9 2020 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
10) 2021 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
11 2022 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
12] 2023 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
13| 2024 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
14 2025 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
15) 2026 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
16 2027 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
17| 2028 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
18] 2029 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
19 2030 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
20| 2031 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
21 2032 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
22] 2033 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
23] 2034 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
24 2035 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
25) 2036 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
26 2037 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
27| 2038 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
28] 2039 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
29 2040 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 2.33 1.96 2.85 7.14
30) 2041 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 3.50 1.96 2.85 8.31
31 2042 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 7.00 1.96 2.85 11.81
32 2043 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 11.66 1.96 2.85 16.47
33| 2044 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 69.96 1.96 2.85 74.77
34 2045 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 95.62 1.96 2.85 100.43
35) 2046 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 152.75 1.96 2.85 157.56
36 2047 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 111.94 1.96 2.85 116.75
37| 2048 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 11.66 1.96 2.85 16.47
38| 2049 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
39 2050 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
40 2051 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
41 2052 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
42) 2053 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
43 2054 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
44 2055 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
45 2056 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
46 2057 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
47 2058 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
48 2059 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
49 2060 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
50) 2061 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
51 2062 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
52] 2063 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
53] 2064 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
54 2065 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
55) 2066 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
56) 2067 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
57| 2068 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
58| 2069 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
59) 2070 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
60) 2071 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
61] 2072 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
62] 2073 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
63| 2074 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
64] 2075 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
65) 2076 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
66) 2077 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 4.81
67 2078 623 4430 0.00 14.80 2.00 7.89 24.70 0.00 0.00 1.96 2.85 481 |
2079 406 3059 0.00 10.22 0.16 7.89 18.28 0.00 0.00 0.00 2.85 2.85
2080 52 475 0.00 1.59 0.16 7.89 9.64 0.00 0.00 0.00 2.85 2.85
2081 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2.85 2.85
Total 2002 Base 41,708 296,810 1,578.82 991.64 134.07 565.08 3,269.62 103.92 932.84 131.33 204.16 16.11 1,388.37
Total 2002 P.V. 2,461 17,412 794.43 58.17 8.31 43.65 904.56 50.61 214.99 8.30 14.19 6.21 294.29
Adjusted for Losses @ 10%
Levelized Energy Cost (2002 $/MW.h) @ SOUTH: Levelized Energy Cost (2002 $/MW.h) @ SOUTH:
Generation (capital, O&M, water rentals): 57.1 Generation (capital only): 50.2
Transmission (capital, O&M): 18.6 Transmission Line (capital only): 3.2
(Cost NPV / Energy NPV) Total: 75.7 Transmission Station (capital only): 13.6
Total Capital: 67.0
Adjusted for North - South Losses 10.000% O&M: 1.0
Discount Rate 10.000% Water Rental: 3.7
Capital Tax: 3.7
Development Fund: 0.4 .
(Cost NPV / Energy NPV) Total: 75.7 Levelized Costs_July 24 2003.xIs

7/24/03 4:03 PM
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Levelized Costs of : Conawapa - 2015, 10 unit scheme

- Referenced to Southern Bus
Includes Capital Tax & Development Fund, Full Converters Costs less 500 kV HVDC line

CAC/MSOS/NFAAT/S/1a

In-Service-Date = 2015

67.4

$/MW.h

RATES Capacity (MW) Energy (GW.h)
Discount Rate: 10.00% Summer = 1290 Dependable = 4550
Water Rental = 3.341 2002 $ / MW.h Average = 1260 Average = 7000
Winter = 1230 High = 9000
Generation Costs (millions of 2002 base dollars) Transmission Costs (millions of 2002 base dollars)
Fiscal Generating Water Generation | Generation | Generation TL TS Trans Trans Trans Transmission
Year Capacity [ Ave GW.h Station Rental 0O&M Capital Tax| TOTAL |Capital Cost|Capital Cost] O&M Capital Tax Developmen TOTAL
Beg. April (MW) @ gen 67 Costs 0.50% COST 50 35 Costs 0.50% Fund COST
2002 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2003 0 0 3.31 0.00 0.00 0.02 3.33 0.00 0.00 0.00 0.00 0.00 0.00
2004 0 0 26.34 0.00 0.00 0.15 26.49 0.00 0.00 0.00 0.00 0.00 0.00
2005 0 0 40.91 0.00 0.00 0.35 41.26 0.00 0.00 0.00 0.00 0.00 0.00
2006 0 0 43.48 0.00 0.00 0.57 44.05 0.00 0.00 0.00 0.00 0.00 0.00
2007 0 0 71.85 0.00 0.00 0.93 72.78 0.00 0.00 0.00 0.00 0.00 0.00
2008 0 0 125.75 0.00 0.00 1.56 127.31 0.30 3.83 0.00 0.02 0.00 4.14
2009 0 0 139.98 0.00 0.00 2.26 142.24 0.60 5.74 0.00 0.05 0.00 6.39
2010 0 0 221.77 0.00 0.00 3.37 225.13 3.57 11.48 0.00 0.13 0.00 15.18
2011 0 0 287.38 0.00 0.00 4.80 292.19 3.57 19.13 0.00 0.24 0.00 22.94
2012 0 0 284.26 0.00 0.00 6.23 290.49 17.87 114.76 0.00 0.90 0.00 133.54
2013 0 0 235.70 0.00 0.00 7.40 243.10 16.68 156.85 0.00 1.77 0.00 175.30
2014 0 0 234.07 0.00 0.00 8.57 242.65 16.68 250.57 0.00 3.11 0.00 270.36
1] 2015 150 2200 173.32 7.35 3.21 9.44 193.32 0.30 183.62 2.93 4.03 19.56 210.44
2| 2016 955 6600 50.02 22.05 3.21 9.69 84.97 0.00 19.13 2.93 4.12 26.18
3| 2017 1260 7000 9.39 23.39 3.21 9.74 45.72 0.00 0.00 2.93 4.12 7.05
4 2018 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
5 2019 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
6| 2020 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
7l 2021 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
8| 2022 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
9| 2023 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
10| 2024 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
11 2025 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
12| 2026 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
13| 2027 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
14| 2028 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
15| 2029 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
16| 2030 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
17| 2031 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
18| 2032 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
19| 2033 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
20 2034 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
21 2035 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
22) 2036 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
23 2037 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
24| 2038 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
25 2039 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
26 2040 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
27| 2041 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
28 2042 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
29 2043 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 3.83 2.93 4.12 10.88
30 2044 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 5.74 2.93 4.12 12.79
31 2045 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 11.48 2.93 4.12 18.53
32) 2046 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 19.13 2.93 4.12 26.18
33 2047 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 114.76 2.93 4.12 121.82
34 2048 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 156.85 2.93 4.12 163.90
35 2049 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 250.57 2.93 4.12 257.62
36 2050 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 183.62 2.93 4.12 190.68
37| 2051 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 19.13 2.93 4.12 26.18
38 2052 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
39 2053 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
40 2054 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
41 2055 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
42) 2056 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
43 2057 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
44 2058 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
45 2059 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
46 2060 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
47 2061 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
48 2062 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
49 2063 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
50| 2064 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
51 2065 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
52| 2066 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
53] 2067 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
54 2068 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
55| 2069 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 0.00 2.93 4.12 7.05
56| 2070 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
57| 2071 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
58| 2072 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
59 2073 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
60) 2074 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
61] 2075 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
62) 2076 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
63 2077 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
64 2078 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
65) 2079 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
66) 2080 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
67| 2081 1260 7000 0.00 23.39 3.44 9.74 36.57 0.00 2.93 4.12 7.05
2082 1110 4800 0.00 16.04 0.23 0.00 16.27 0.00 0.00 0.00 0.00
2083 305 400 0.00 1.34 0.23 0.00 1.57 0.00 0.00 0.00 0.00
2084 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 2002 Base 84,420 469,000 1,947.55 1,566.93 230.27 688.29 4,433.05 59.58 1,530.20 196.34 282.40 19.56 2,088.07
Total 2002 P.V. 3,607 20,773 830.40 69.40 10.76 45.62 956.18 21.80 264.96 9.32 15.25 5.66 316.99

Adjusted for Losses @ 10%

Levelized Energy Cost (2002 $/MW.h) @ SOUTH:

Generation (capital, O&M, water rentals):
Transmission (capital, O&M):

(Cost NPV / Energy NPV)

Total:

Adjusted for North - South Losses 10.000%
Discount Rate 10.000%

50.6
16.8
67.4

Levelized Energy Cost (2002 $/MW.h) @ SOUTH:

Generation (capital only):
Transmission Line (capital only):
Transmission Station (capital only):

Total Capital:
O&M:

Water Rental:
Capital Tax:

Development Fund:
(Cost NPV / Energy NPV) Total:

44.0
12
14.0
59.2
11
3.7
3.2
0.3
67.4

Levelized Costs_July 24 2003.xIs
7/24/03 4:03 PM
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CAC/MSOS/NFAAT/S/1a

Upper Bound Levelized Cost of : Wind Generation in Manitoba

Discount Rate: 10.00% 10.05|(cents/kw.h)
100.5]($/MwW.h)
Average Energy: 110 GW.h
Generating Costs: O&M Costs:
$80.5 M (1 610.25 $/kW) Variable Costs = 14.50 2002 $ / MW.h (includes $1/MWhr for land leases)
Cdn 2002 Constant Dollars Fixed Costs = 2002 $ Millions $/yr
In-Service-Date = 2004
Plant Characteristics: Life= 21 yrs
MW (net output) 50.000 MW
Capacity Factor 25.00%
Average Generating Capital Tax Variable Generation
Year Capacity Energy | Station ($M) O&M Costs | TOTAL COST
(MW) (GW.h) 21 ($M) (M) (M)
2003 20.13 0.10 20.23
2004 50.000 63.800 60.38 0.40 0.93 61.71
2005 50.000 110.000 0.38 1.60 1.98
2006 50.000 110.000 0.36 1.60 1.96
2007 50.000 110.000 0.34 1.60 1.94
2008 50.000 110.000 0.32 1.60 1.92
2009 50.000 110.000 0.30 1.60 1.90
2010 50.000 110.000 0.28 1.60 1.88
2011 50.000 110.000 0.26 1.60 1.86
2012 50.000 110.000 0.24 1.60 1.84
2013 50.000 110.000 0.22 1.60 1.82
2014 50.000 110.000 0.20 1.60 1.80
2015 50.000 110.000 0.18 1.60 1.78
2016 50.000 110.000 0.16 1.60 1.76
2017 50.000 110.000 0.14 1.60 1.74
2018 50.000 110.000 0.12 1.60 1.72
2019 50.000 110.000 0.10 1.60 1.70
2020 50.000 110.000 0.08 1.60 1.68
2021 50.000 110.000 0.06 1.60 1.66
2022 50.000 110.000 0.04 1.60 1.64
2023 50.000 110.000 0.02 1.60 1.62
2024 46.200 0.00 0.67 0.67
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
Total 2002 Base $1,000.00 $2,200.00 $80.51 $31.90 $116.74
Total 2002 P.. [ 387 [ 819 [ 682038 | 2103 | 11873 | 82269 |

Lower Bound Levelized Costs of : Wind Generation in Manitoba

Discount Rate: 10.00% (centsIkW.h)
(SIMW.h)

Average Energy: 175 GW.h

Generating Costs: O&M Costs:
$80.5 M (1 610.25 $/kW) Variable Costs = 14.50 2002 $ / MW.h (includes $1/MWhr for land leases)
Cdn 2002 Constant Dollars Fixed Costs = 2002 $ Millions $/yr
In-Service-Date = 2004
Plant Characteristics: Life= 21 yrs
MW (net output) 50.000 MW
Capacity Factor 40.00%
Average Generating Capital Tax Variable Generation
Year Capacity Energy | Station ($M) O&M Costs | TOTAL COST
(Mw) (GW.h) 21 ($M) (M) (M)
2003 20.13 0.10 20.23
2004 50.000 101.500| 60.38 0.40 147 62.26
2005 50.000 175.000 0.38 2.54 2.92
2006 50.000 175.000 0.36 2.54 2.90
2007 50.000 175.000 0.34 2.54 2.88
2008 50.000 175.000 0.32 2.54 2.86
2009 50.000 175.000 0.30 2.54 2.84
2010 50.000 175.000 0.28 2.54 2.82
2011 50.000 175.000 0.26 2.54 2.80
2012 50.000 175.000 0.24 2.54 2.78
2013 50.000 175.000 0.22 2.54 2.76
2014 50.000 175.000 0.20 2.54 2.74
2015 50.000 175.000 0.18 2.54 272
2016 50.000 175.000 0.16 2.54 2.70
2017 50.000 175.000 0.14 2.54 2.68
2018 50.000 175.000 0.12 2.54 2.66
2019 50.000 175.000 0.10 2.54 2.64
2020 50.000 175.000 0.08 2.54 2.62
2021 50.000 175.000 0.06 2.54 2.60
2022 50.000 175.000 0.04 2.54 2.58
2023 50.000 175.000 0.02 2.54 2.56
2024 73.500 0.00 1.07 1.07
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
Total 2002 Base $1,000.00 $3,500.00 $80.51 $50.75 $135.59

Total 2002 P.V. 387 1,303 68.203 2.193 18.889 89.285
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LEVELIZED COST OF: CCCT CAC/MSOS/NFAAT/S/1a

1. PLANT CHARACTERISTICS
Discount Rate = 10.00% Capacity Factor = 65%

Annual Av. Capacity (@ South) = 248 MW In-Service-Date = 2009
Life = 30 years Present Value Year = 2002

2. LEVELIZED COST BY ITEM

Generation & Fixed Variable Base Incremental Incremental
Transmission Costs Costs Cost High NG Price High Environ. ‘ TOTAL ‘
Capital w/ low NG scen scenario Premium
$/MWh —22.06 1.01 37.56 60.63 8.32 10.24 79.19
c/kwh —2.21 0.10 3.76 6.06 0.83 1.02 7.92
}. CASHFLOW (mm CDN 2002 Base Dollars)
Fiscal Plant Outputs @ South | Generation & Fixed Variable Base Incremental Incremental
Year Average Average Transmission Costs Costs Cost High NG Price High Environ. TOTAL
Beg. April MW GW.h Capital (w/ low NG scen) scenario Premium
2001
2002
2003
2004
2005
2006 28.15 28.15 28.15
2007 188.31 188.31 188.31
2008 52.25 52.25 52.25
2009 248 1416 1.03 1.43 50.01 52.47 10.05 6.30 68.81
2010 248 1416 1.43 50.53 51.97 10.98 7.91 70.85
2011 248 1416 1.43 50.87 52.30 11.36 9.47 73.13
2012 248 1416 1.43 51.23 52.66 10.41 11.02 74.09
2013 248 1416 1.43 51.58 53.02 10.05 12.57 75.64
2014 248 1416 1.43 51.95 53.38 9.69 14.13 77.20
2015 248 1416 1.43 52.31 53.74 9.62 15.68 79.05
2016 248 1416 1.43 52.68 54.11 10.45 16.46 81.02
2017 248 1416 1.43 53.05 54.48 11.12 17.23 82.84
2018 248 1416 1.43 53.42 54.86 12.83 18.01 85.70
2019 248 1416 1.43 53.80 55.23 14.24 18.79 88.26
2020 248 1416 1.43 54.18 55.61 14.61 19.57 89.79
2021 248 1416 1.43 54.56 55.99 14.97 19.57 90.53
2022 248 1416 1.43 54.95 56.38 15.33 19.57 91.28
2023 248 1416 1.43 55.34 56.77 15.84 19.57 92.17
2024 248 1416 1.43 55.73 57.16 15.44 19.57 92.17
2025 248 1416 1.43 56.12 57.55 15.05 19.57 92.17
2026 248 1416 1.43 56.52 57.95 14.65 19.57 92.17
2027 248 1416 1.43 56.92 58.35 14.25 19.57 92.17
2028 248 1416 1.43 57.33 58.76 13.85 19.57 92.17
2029 248 1416 1.43 57.73 59.17 13.44 19.57 92.17
2030 248 1416 1.43 58.15 59.58 13.03 19.57 92.17
2031 248 1416 1.43 58.56 59.99 12.61 19.57 92.17
2032 248 1416 1.43 58.98 60.41 12.20 19.57 92.17
2033 248 1416 1.43 59.40 60.83 11.77 19.57 92.17
2034 248 1416 1.43 59.82 61.25 11.35 19.57 92.17
2035 248 1416 1.43 60.25 61.68 10.92 19.57 92.17
2036 248 1416 1.43 60.68 62.11 10.49 19.57 92.17
2037 248 1416 1.43 61.12 62.55 10.06 19.57 92.17
2038 248 1416 1.43 61.12 62.55 10.06 19.57 92.17
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LEVELIZED cosT OF: 2x NEW FUTUREsccT CAC/MSO0OS/NFAAT/S/1a

1. PLANT CHARACTERISTICS

Discount Rate = 10.00% Capacity Factor = 65%
Annual Av. Capacity (@ South) = 240 MW In-Service-Date = 2009
Life = 40 years Present Value Year = 2002

2. LEVELIZED COST BY ITEM

Generation & Fixed Variable Base Incremental Incremental
Transmission Costs Costs Cost High NG Price High Environ. TOTAL
Capital w/ low NG scen’ scenario Premium
$/MWh ——12.43 0.80 59.24 72.47 13.49 16.89 102.85
c/kwh ——1.24 0.08 5.92 7.25 1.35 1.69 10.29
). CASHFLOW (mm CDN 2002 Base Dollars)
Fiscal Plant Outputs @ South | Generation & Fixed Variable Base Incremental Incremental
Year Average Average Transmission Costs Costs Cost High NG Price High Environ. TOTAL
Beg. April MW GW.h Capital (w/ low NG scen) scenario Premium
2001
2002
2003
2004
2005
2006 15.60 15.60 15.60
2007 65.79 65.79 65.79
2008 70.17 70.17 70.17
2009 240 1367 5.27 1.10 75.57 81.93 15.81 9.92 107.66
2010 240 1367 1.10 76.40 77.49 17.28 12.45 107.23
2011 240 1367 1.10 76.92 78.02 17.89 14.90 110.81
2012 240 1367 1.10 77.48 78.58 16.39 17.35 112.32
2013 240 1367 1.10 78.05 79.15 15.82 19.79 114.76
2014 240 1367 1.10 78.62 79.72 15.25 22.24 117.21
2015 240 1367 1.10 79.19 80.29 15.15 24.68 120.12
2016 240 1367 1.10 79.77 80.87 16.45 25.91 123.22
2017 240 1367 1.10 80.35 81.45 17.51 27.13 126.09
2018 240 1367 1.10 80.94 82.04 20.20 28.35 130.59
2019 240 1367 1.10 81.53 82.63 22.42 29.58 134.63
2020 240 1367 1.10 82.13 83.23 23.00 30.80 137.03
2021 240 1367 1.10 82.73 83.83 23.57 30.80 138.20
2022 240 1367 1.10 83.34 84.44 24.14 30.80 139.37
2023 240 1367 1.10 83.95 85.05 24.93 30.80 140.78
2024 240 1367 1.10 84.57 85.67 24.31 30.80 140.78
2025 240 1367 1.10 85.19 86.29 23.69 30.80 140.78
2026 240 1367 1.10 85.82 86.92 23.07 30.80 140.78
2027 240 1367 1.10 86.45 87.55 22.43 30.80 140.78
2028 240 1367 1.10 87.09 88.18 21.80 30.80 140.78
2029 240 1367 1.10 87.73 88.83 21.16 30.80 140.78
2030 240 1367 1.10 88.38 89.47 20.51 30.80 140.78
2031 240 1367 1.10 89.03 90.13 19.86 30.80 140.78
2032 240 1367 1.10 89.69 90.78 19.20 30.80 140.78
2033 240 1367 1.10 90.35 91.45 18.54 30.80 140.78
2034 240 1367 1.10 91.02 92.11 17.87 30.80 140.78
2035 240 1367 1.10 91.69 92.79 17.19 30.80 140.78
2036 240 1367 1.10 92.37 93.46 16.52 30.80 140.78
2037 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2038 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2039 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2040 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2041 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2042 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2043 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2044 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2045 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2046 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2047 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
2048 240 1367 1.10 93.05 94.15 15.83 30.80 140.78
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LEVELIZED COST OF: Coal CAC/MSOS/NFAAT/S/1a

1. PLANT CHARACTERISTICS
Discount Rate = 10.00% Capacity Factor = 65%

Annual Av. Capacity (@ South) = 400 MW In-Service-Date = 2009
Life = 30 years Present Value Year = 2002

2. LEVELIZED COST BY ITEM

Generation & Fixed Variable Base Incremental Incremental
Transmission Costs Costs Cost Technology  High Environ. TOTAL
Capital Cost (IGCC-PC)  Premium
$/MwWh —37.56 7.77 19.52 64.86 4.00 28.50 97.36
c/kwh ——3.76 0.78 1.95 6.49 0.40 2.85 9.74
. CASHFLOW (mm CDN 2002 Base Dollars)
Fiscal Plant Outputs @ South | Generation & Fixed Variable Base Incremental Incremental
Year Average Average Transmission Costs Costs Cost Technology  High Environ. TOTAL
Beg. April MW GW.h Capital Cost (IGCC-PC)  Premium
2001
2002
2003
2004
2005
2006
2007 129.42 129.42 63.12 192.54
2008 408.83 408.83 210.14 618.97
2009 400 2279 281.41 17.71 44.29 343.41 178.95 32.43 554.79
2010 400 2279 17.71 44.40 62.11 31.96 41.47 135.55
2011 400 2279 17.71 44.38 62.09 31.96 47.09 141.14
2012 400 2279 17.71 44.38 62.09 31.96 52.71 146.76
2013 400 2279 17.71 44.38 62.09 31.96 58.33 152.38
2014 400 2279 17.71 44.38 62.09 31.96 63.95 158.00
2015 400 2279 17.71 44.38 62.09 31.96 69.57 163.62
2016 400 2279 17.71 44.44 62.16 31.98 72.38 166.51
2017 400 2279 17.71 44.51 62.22 32.00 75.19 169.40
2018 400 2279 17.71 44.57 62.28 32.01 78.00 172.30
2019 400 2279 17.71 44.63 62.34 32.03 80.81 175.19
2020 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2021 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2022 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2023 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2024 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2025 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2026 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2027 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2028 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2029 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2030 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2031 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2032 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2033 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2034 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2035 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2036 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2037 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
2038 400 2279 17.71 44.70 62.41 32.05 83.62 178.08
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DSM Costs from 2003

Net Present Value Year = 2001
Discount 10%
(2002 G911)

01to 02 Convers 1.015

Support & Contingency

@ generation

Levelized($/MWh) 2.80 01%
Levelized(c/kWh) 0.28 01%
Levelized(c/kWh) 0.28 02%
Gener to S. Bus 10%
@ South Bus [Levelized(c/kWh) 0.31 02%]
Original Values
Total Contrib Total
to Annual Cost
Energy (GW.h)
@ generation
2001 0.00
2002 0.00
2003 59.52 $2,002,626
2004 124.04 $2,017,363
2005 189.91 $2,024,648
2006 241.88 $1,254,167
2007 290.63 $1,092,515
2008 337.36 $1,041,258
2009 377.09 $775,365
2010 413.20 $765,436
2011 445.12 $551,434
2012 468.71 $524,934
2013 492.47 $524,934
2014 518.31 $524,934
2015 543.09 $488,380
2016 568.39 $488,380
2017 596.86 $487,880
2018 617.59 $487,880
2019 637.36 $487,880
2020 656.91 $487,880
2021 649.10 $487,880
2022 632.95 $487,880
2023 609.74 $487,880
2024 584.89 $487,880
2025 560.16 $487,880
2026 544.68 $487,880
2027 533.23 $487,880
2028 525.37 $487,880
2029 526.75 $487,880
2030 530.61 $487,880
2031 530.61 $487,880
2032 530.61 $487,880
2033 530.61 $487,880
2034 530.61 $487,880
2035 530.61 $487,880
2036 530.61 $487,880
2037 530.61 $487,880
2038 530.61 $487,880
Totals 17,520.79 $ 24,809,733
PV Totals 3,269.38 $ 9,155,589

CAC/MSOS/NFAAT/S/1a

Lowest Cost Program

Program Lev Cost 1.52 02%
Support & Contin + 0.31 02%

Total Low 1.83 02%

@ meter
Levelized($/MWh) 15.53 01$%
Levelized(c/kWh) 155 01%
Levelized(c/kWh) 1.58 02%
Meter to S. Bus 4%
[Levelized(c/kwh) 152 02$]
Original Values
Total Contrib Total
to Annual Cost
Energy (GW.h)
@ meter
0.00
0.00
2.32 $348,603
4.65 $348,603
5.07 $50,060
5.49 $34,797
5.90 $34,797
6.28 $31,228
6.66 $31,228
7.03 $31,228
7.41 $31,228
7.78 $31,228
8.16 $31,228
8.54 $31,228
11.45 $241,798
12.03 $241,798
12.62 $241,798
11.15 $70,487
9.67 $70,487
10.10 $70,487
10.53 $70,487
10.96 $70,487
11.33 $62,160
11.70 $62,160
12.08 $62,160
12.45 $62,160
12.82 $62,160
13.19 $62,160
13.57 $62,160
13.57 $62,160
13.57 $241,798
13.57 $241,798
13.57 $70,487
13.57 $70,487
13.57 $70,487
13.57 $70,487
13.57 $70,487
13.57 $62,160

373.02 $ 3,508,755
66.38 $ 1,030,616

Highest Cost Program

Program Lev Cost 6.85 02%
Support & Contin + 0.31 02%

Total High 7.16 _023%

@ meter
Levelized($/MWh) 70.15 01$
Levelized(c/kwWh) 7.01 01%
Levelized(c/kWh) 7.12 02%
Meter to S. Bus 4%
[Levelized(c/kwh) 6.85 02%]
Original Values
Total Contrib Total
to Annual Cost
Energy (GW.h)
@ meter
0.00
0.00

0.45 $321,838
0.93 $333,992
142 $346,147
1.66 $150,856
1.89 $145,856
2.13 $145,856
2.37 $145,856
2.62 $158,011
2.88 $158,011
3.13 $158,011
3.39 $158,011
3.67 $170,166
3.94 $170,166
4.22 $170,166
4.50 $170,166
4.78 $177,458
5.07 $177,458
5.36 $177,458
5.65 $177,458
5.93 $177,458
6.23 $182,320
6.53 $182,320
6.82 $182,320
6.72 $182,320
6.59 $182,320
6.43 $182,320
6.25 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320
6.05 $182,320

166.03 $ 6,707,524
25.90 $ 1,816,915
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CAC/MSOS/NFAATY/S/2

Comment on Appropriateness of using 2001 PowerSmart Plan under current export prices

and market opportunities.

Current DSM Plan

Manitoba Hydro’s current approved DSM plan, the 2001 PowerSmart Plan, was developed based
upon marginal cost values current in 2001, of which export prices are a component. Under this
analysis, a number of economically feasible market attainable opportunities were identified and
market/program strategies proposed, resulting in the current DSM targeted savings of 356 MW
and 1272 GW.h by 2011/12.

Changes within electricity markets throughout North America, as well as increasing
environmental concerns, have led to increased interest in, and increased value of, potential DSM
savings. In light of these changes, in 2002 Manitoba Hydro initiated a DSM Market Potential
Study to reassess the maximum economically feasible market attainable DSM savings within
Manitoba. This assessment values DSM savings according to Manitoba Hydro’s latest export
price assumptions used in the economic evaluation of Wuskwatim and all other resource options.
While higher values on the export market will mean that previously uneconomic technologies
may now become more economically feasible, this change does not necessarily result in a
proportionate increase in the number of economic opportunities, nor will it necessarily result in
an equivalent percentage increase in the market attainable savings. A technology may be
theoretically economic and therefore worthwhile developing within the marketplace; however,
there are a number of market barriers that these technologies may face and that will need to be
addressed through individual program design (e.g. awareness, availability of qualified trade
allies, etc.). The additional costs associated with this market intervention (e.g. program delivery,
education, verification/quality control) will increase the economic cost of the DSM opportunity

and in some cases may make it less attractive as a resource option.
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Once the DSM Market Potential Study is finalized, a new formal DSM plan will be prepared. For
the interim, Manitoba Hydro continues to use the 2001 DSM plan for operational purposes.
Throughout detailed program design and implementation, projected DSM savings have not
deviated substantially from the overall targets identified under the 2001 DSM plan as forecasted
market adoption for some opportunities were slightly overstated and others slightly understated.
In addition to the opportunities identified under the 2001 DSM plan, Manitoba Hydro has
continued to explore additional economic opportunities as they emerge and add them to the DSM

product mix (.e.g. recently launched Commercial Chiller Program).

Manitoba Hydro will continue to pursue all economically feasible, market attainable DSM
opportunities which can be achieved without unacceptable rate impacts. The development of
additional DSM, beyond levels currently forecast and used in the evaluation of Wuskwatim
economics, is not incompatible with the development of Wuskwatim for 2009. Even if future
levels of DSM were doubled from those currently forecast, the impact on Wuskwatim’s IRR is
only a reduction of 0.05%. See CAC/MSOS/NFAAT/S/6 for more details on the sensitivity of

Wuskwatim economics to higher levels of DSM.
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CCC/NFAAT/S/1

Potential Impact of Standard Market Design (SMD) on Electricity Markets and on
Manitoba Hydro’s Export Market

This section provides an update on recent developments in the U.S. Federal Energy Regulatory
Commission (FERC) relating to its proposal on Standard Market Design (SMD). The
implications of this initiative to Manitoba Hydro’s export market potential and the expected

accessibility of this market are assessed.

Background
On July 31, 2002, FERC issued a Notice of Proposed Rulemaking (NOPR) which would

substantially alter the regulations governing the nation’s wholesale electricity markets by
establishing a common set of rules -- the Standard Market Design or SMD — applicable to all
U.S. public utilities that own, operate or control transmission facilities. FERC contended that
these changes were necessary to remedy undue discrimination which lingers despite FERC’s

Order No. 888 (which initiated open access transmission) and subsequent related orders.

Manitoba Hydro’s export power business benefited significantly from open access transmission
under Order No. 888 as it allowed many more U.S. customers to access Manitoba’s surplus
hydro resources. Any further changes in the regulation of U.S. electricity markets that facilitate a
more competitive market, such as the Standard Market Design is intended to be, are expected to

benefit low cost suppliers such as Manitoba Hydro.

FERC’s SMD proposal generated loud and somewhat unexpected opposition in a number of
areas, such as FERC attempting to assert jurisdiction over areas traditionally under state
responsibility. Lawmakers listened to the concerns, and Congress commissioned the U.S.
Department of Energy (DOE) to do an independent study of the costs and benefits of SMD to the

electricity markets. Insight into the impacts of the SMD proposal on the electricity markets for
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potential future hydro developments in Manitoba can be determined from the DOE study. Note
that the DOE study was conducted before FERC’s April 28, 2003 White Paper on the new
wholesale power market platform. While the White Paper softens some of the SMD proposals in
a few areas, it does not materially alter the conclusions of the study. The Midwest Independent
System Operator (MISO) is already well along in the process of developing its market rules
consistent with the SMD proposal, and for the most part will continue to proceed on its current
path regardless of the White Paper. Further information on recent developments relating to the

White Paper are provided at the end of this section.

The DOE Study on SMD

On April 30, 2003, the U.S. Department of Energy released its Report to Congress: Impacts of
the Federal Energy Regulatory Commission’s Proposal for Standard Market Design. Quantitative
and qualitative approaches were used in the analysis of the impacts. The analysis consists of
Non-SMD and SMD cases. The Non-SMD case projected a continuation of existing conditions,
in which some large areas of the country had established centralized wholesale electricity
markets and others do not. In the SMD case, FERC’s SMD rulemaking would be finalized and
all areas under FERC jurisdiction would establish fully competitive regional markets with

SMD’s basic features.

Following are the most relevant conclusions of the DOE study.

1. Impacts on Wholesale Prices

e The average U.S. wide wholesale prices under SMD are estimated to decrease by
about 1% in 2005 through 2010 and by about 2% from 2011 through 2015 relative to

the Non-SMD case. However, the impacts vary significantly among regions.

For the MAPP Region (North Dakota, most of Minnesota, most of South Dakota,
Western lowa, Nebraska, and Eastern Montana — which is a good proxy for Manitoba

Hydro’s U.S. marketplace), average wholesale prices are estimated to increase by 10% in
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the near term (2005-2010), from Non-SMD to the SMD Case. In the mid- term (2011-
2015), wholesale electricity prices for the Non-SMD and SMD cases are expected to be
the same. For the long term (2016-2020), wholesale prices in MAPP are expected to be
1% lower for the SMD Case in comparison with the Non-SMD Case.

In commenting on the MAPP Region, the DOE study stated:

e “MAPP is a net exporter. In the Non-SMD case, market inefficiencies prevent some
of the available low-cost power from reaching more distant load centers. As a result,

net exports increase in the SMD case, especially in the early years.
¢ In the non-SMD case, MAPP is among the regions with the lowest wholesale prices.
Wholesale prices rise in the near term with SMD due to the ability to reach higher

priced markets, but the effect moderates within a few years.”

Impacts on Security and Reliability of Generation and Transmission Infrastructure

The DOE study concluded that overall the U.S. electric system is very reliable today and
would continue to be reliable under SMD. SMD would be unlikely to have adverse
effects on reliability and could have several positive effects. In particular, a regional
approach to transmission planning and related planning issues under SMD would
improve the coordination among the State and regional resource agencies, which should
result in investments to relieve transmission bottlenecks. Any improvements in the
transmission grid within Manitoba Hydro’s marketplace should benefit low cost suppliers
such as Manitoba Hydro because they expand the marketplace, thus creating new

opportunities for export sales and purchases.

Implications for Future Hydro Development:

Near term (2005-2010): The increase in wholesale electricity price in the MAPP region

under SMD as forecast by DOE in the near term period will have a positive impact on

Manitoba Hydro’s export revenues from existing facilities.
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Mid and Long term (2011-2020): The DOE forecast indicates SMD will have minimal

impact on wholesale electricity prices in MAPP in the mid to long term. A potential 1%
decline in wholesale prices in the MAPP region in the long term is expected to be offset
by the positive effect of new transmission investment and expanded opportunities in the
marketplace. No discernable effect on prices from SMD is expected on Manitoba

Hydro’s U.S. marketplace in the long term.

Manitoba Hydro’s perspective on these DOE conclusions is that MAPP prices may be
slightly less with SMD due to enhanced market efficiency. However, reduction in
transmission bottlenecks and greater access to further markets will work in the opposite
direction and may even more than affect the small 1% decline to yield an increase in
MAPP prices due to SMD. Regardless of the uncertainty as to whether SMD will cause a
small increase or decrease, it is expected by Manitoba Hydro that SMD will decrease the
risks to Manitoba Hydro. SMD would reduce risks by reducing the chance of not being

able to access higher price markets.

The FERC White Paper on SMD and Update on Recent Developments

As noted in the Wuskwatim NFAAT submission, the U.S. Federal Energy Regulatory
Commission’s (“FERC”) July 2002 Notice of Proposed Rulemaking (“NOPR”) on Standard
Market Design (“SMD”) has caused much controversy in the U.S., particularly with regard to
federal intrusion into traditional state authority. In the months following the issuance of the
NOPR, considerable opposition was voiced by officials and elected representatives from western
and southern U.S. states claiming that the net effect of the proposal would be to raise power

prices in low-cost states.

In addition, political pressure was applied at high levels in the U.S. Congress throughout the
early months of 2003 leading to U.S. Senate Energy Committee Chairman Pete Domenici
threatening to cut FERC’s appropriations from Congress if the Commission did not soften its

insistence on national standards.
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The original Wuskwatim NFAAT submission had already anticipated that FERC would be
pressured into stepping back from its original proposals of prescriptive national rules, and would
be forced to modify its design to one that was regionally flexible, both in terms of details as well
as the timing of implementation. This adjustment in approach by FERC has in fact occurred

since the original submission was prepared.

On April 28, 2003, FERC issued a White Paper which effectively ended the controversial
standard market design in favour of a set of revisions now dubbed the “wholesale power market
platform.” Regional flexibility and increased participation from state and local authorities are

heavily emphasized in the new document.

In its final rule, according to the White Paper, the Commission will focus on the formation of
regional transmission organizations (“RTOs”) and ensuring that they have sound wholesale
market rules. Implementation schedules will vary to allow for regional differences. The
Commission will now rely on regional state committees to shape the market design features and
give State commissions flexibility and decision-making power on issues such as transmission
planning and resource adequacy. The document notes that FERC will not require that firm
transmission rights be auctioned, and further notes that FERC no longer plans to extend its

jurisdiction over the transmission rate component of bundled retail sales.

Industry observers note that this compromise on the part of FERC still goes only part of the way
to satisfying SMD’s harshest critics. A Standard & Poor’s survey of state utility commissioners
recently noted that, although commissioners from the Midwest and states offering a degree of
choice in electricity markets express guarded to neutral assessments of FERC’s latest proposals,
regulators from the U.S. south and west, plus regulated states, register opposition by margins as
great as 10-1. The Alliance of State Leaders Protecting Electricity Consumers, which represents
state regulators from the U.S. south and west, continue to insist that reliable service and
affordable rates enjoyed by consumers in their regions remain at risk. The Alliance is adamant

that the U.S. Congress must reaffirm states’ authority to protect consumers, perhaps through
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comprehensive energy legislation being considered by both the U.S. House of Representatives

and the U.S. Senate.

The U.S. Congress has been pursuing development of comprehensive legislation for a number of
years, and the process continues in the current Congress. The U.S. House of Representatives

finished its version of an energy bill in April 2003.

The timing of a U.S. Senate energy bill is still in doubt, with numerous postponements occurring
throughout spring and summer 2003. Senator Domenici has stated that FERC’s White Paper
“was not clear enough to be helpful” and raised more concerns than it allayed. The current
Senate bill contains language which would bar FERC from completing its final rules before July
2005, about two years later than FERC originally wanted. Assuming the completion of a Senate
energy bill, the next step would see negotiators from both chambers of the Congress attempt to

develop compromise legislation.

In any event, it is likely that the final design for electricity markets in the United States will now
be fashioned in gradual steps, by FERC and Congress encouragement of individual regional

contributions.

One example of these regional contributions would be the continued development of an
electricity market under the auspices of the Midwest Independent Transmission System Operator
(“MISO”), the RTO with which Manitoba Hydro maintains a coordination agreement. In late
April 2003, MISO announced that its planned start-up date to open day-ahead and real-time
energy markets in the U.S. Midwest was being postponed to March 31, 2004. The revised
timeline is designed to accommodate additional training for market participants, as well as

additional time to review and confirm the proposed market rules.
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CAC/MSOS/NFAAT/S/3

Further Information on High and Low Export Price Forecasts and Historic Average Prices

This section provides further information on the High and Low export price forecasts and
historic average export prices and how they compare to market prices as measured by an index of
electricity prices in the U.S. In addition, equivalent natural gas prices corresponding to the Low
and High forecasts is determined under the assumption that a combined cycle combustion turbine
is utilized to produce electricity of the same characteristics as export power. A comparison of
these natural gas prices to several forecasts of natural gas price is made. It is concluded that the
Low and High electricity price forecasts are generally consistent with forecasts of equivalent

natural gas prices.

Forecasts and Historic Export Prices Compared to an Index for MAPP-North

The National Energy Board (NEB) of Canada has published a report “Canadian Electricity
Exports and Imports - An Energy Market Assessment January 2003 that provides information
on Manitoba Hydro’s export and imports. This report states that “Manitoba export and import
prices are generally in the same range as wholesale prices in MAPP-North, the northern part of
the Mid-Continent Area Power Pool (Figure 3.5.2). Approximately 95 percent of exports from
Manitoba are transacted through bilateral contracts. The long-term nature of these contracts
results in Manitoba missing the highs and lows that tend to occur on the spot market, so
Manitoba’s average prices exhibit more stability than MAPP-N prices.” The figure depicts the
prices of Manitoba Hydro exports and imports from the first quarter of 1996 to the fourth quarter
of 2002 all in current Canadian dollars. The figure also depicts the MAPP-North index, which is
established by Power Markets Week and is for on-peak sales of 5x16 blocks of power.
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The NEB report also states “Manitoba’s export prices have increased from an average of $18 per
MWh in 1990 to approximately $51 per MWh in 2002.” This price of $51 in 2002 is consistent
with the historic price provided in Figure 5.9, Chapter 5, Volume 1 of Need for and Alternatives
to the Wuskwatim Project (NFAAT). As shown in Figure 3.5.2 above, the MAPP-North index of

on-peak prices is a good indicator of Manitoba Hydro’s average export prices.

The Low export price forecast was developed on the assumption that there would be no further
increases in export prices into the long term. In this scenario all fundamental factors that drive up
power prices would not occur into the long term. This assumption is considered to be
conservative since all forecasts obtained by Manitoba Hydro projected that power prices would
increase in real terms due to a variety of factors such as environmental considerations, use of

more costly generation sources and expected real escalation in fuel.

The High export price forecast was developed on the assumption that a combination of

fundamental factors that drive up power prices could occur concurrently into the long term. This
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forecast is higher than the scenario with the highest environmental export premiums added to the
reference price. The high forecast can result from factors such as high and volatile natural gas
prices, extremely high environmental premiums, and high economic growth resulting in supply

shortages.

Natural Gas Prices Corresponding to Export Price Forecasts for Electricity

It is judged that there is a 5% probability that the export prices will equal or exceed the High
export price forecast. Similarly, export prices can be expected to be equal or lower than the Low
price forecast with a probability of 5%. In order to provide some context to the range of forecasts
for electricity prices, the equivalent natural gas price was calculated assuming that a combined
cycle combustion turbine is utilized to produce electricity of the same characteristics as export

power.

It was found that a natural gas price of $3.10 per mmbtu (2002 U.S. $) with no real escalation
over time was required to produce a forecast similar to the Low. This price is lower than publicly
available price forecasts for the post-2010 period. The National Energy Board’s recent report
entitled “Scenarios for Supply and Demand to 2025 published in July 2003, predicts natural gas
prices of $3.45 in 2010 with real escalation thereafter in the Supply Push Scenario (which is the
scenario that results in low natural gas prices). The US Energy Information Administration in its
Annual Energy Outlook 2003 predicts natural gas prices in excess of $3.10. Even in its low
economic growth case (which results in lower natural gas prices), prices are forecast to be $3.18
in 2010 and reach $4.09 (in $2002) by 2025. Most forecasts have real increases in natural gas
prices over time because of increasing demand and the requirement to meet that demand from
more remote supply basins or from offshore in liquid form, thus resulting in higher cost. Based
on the above comparisons, a natural gas price forecast of less than $3.10 per mmbtu with no real
escalation for the next 25 years can be considered to be consistent with a 5% probability that was

estimated for the low export price forecast.
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Similar to the Low export price forecast, a natural gas price was determined for the High export
price forecast. This comparison may not be as meaningful since the high electricity price is
largely influenced by premiums for environmental considerations. If the high scenario of
environmental premiums is removed from the high forecast, it was determined that a natural gas
price of $5.15 per mmbtu (2002 U.S. $) in the long term would be required for a combined cycle
combustion turbine to be utilized to produce electricity of the same characteristics as export
power. This price is well above the range of natural gas forecasts available to Manitoba Hydro
and is consistent with a 5% probability of being exceeded that was estimated for the high export

price forecast.

Based on the above observations, it is concluded that the Low and High electricity price forecasts
are generally consistent with forecasts of equivalent natural gas prices. In addition, it is
concluded that the MAPP-North index is a reasonable indicator of Manitoba Hydro’s average

export prices.
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Recent Load Growth Projections in MAPP-US and Supply Forecasts

The following table compares load growth projections contained in the July 2002 MAPP Load
and Capability Report with projections contained in the May 2003 2" Draft of the 2003 MAPP
Load and Capability Report. An extract of the Draft 2003 MAPP Load and Capability Report is
provided in this Supplemental Filing (CAC/MSOS/NFAAT/S/4a). It provides information on
future load growth, generation retirements and additions and transmission enhancements in the
region central to Manitoba Hydro exports. The full report can be found on MAPP’s website at

www.mapp.org/content/eia.shtml.

Table 1
Forecasted Annual Net Energy Requirements and Seasonal System Demand
In MAPP-US
(2002 Load and Capability Report vs. 2003 Draft Load and Capability Report)
Net Energy Requirements (GWh) Summer System Demand (MW)
2002 L&C* 2003 L&C 2002 L&C 2003 L&C
2001" 144,893 144,893 28,321 28,321
2002" 150,058 150,058 29,119 29,119
2003 150,595 157,518 28,382 29,957
2004 157,110 162,091 29,013 30,555
2005 159,886 165,604 29,507 31,156
2006 163,170 169,315 30,035 31,763
2007 165,193 172,163 30,604 32,413
2008 167,768 175,777 31,185 33,022
2009 170,215 178,570 31,866 33,640
2010 172,696 181,736 32,459 34,228
2011 175,255 184,702 33,022 34,811
2012 187,878 35,383
Increase (01 — 11) 30,362 39,809 4,701 6,490
AAC**: (01 —11) 1.9% 2.4% 1.5% 2.1%

*L&C = Load and Capability
**AAC = Average Annual Change

'Values for 2001 and 2002 are actuals
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The table illustrates that currently forecasted annual net energy requirements and seasonal
system demand in MAPP-US have increased over the 2002 report. The 2003 draft report
illustrates that both projected energy and demand requirements are 5.4% higher for 2011 than the
projections for 2011 in the 2002 report. This increase in load is favourable to Manitoba Hydro
since this provides more opportunity to export power. In order to obtain additional insight into
the opportunity for export sales, it is necessary to investigate the expected resource additions in

MAPP and the resulting surplus or deficit of power.

The MAPP Load and Capability Report includes an estimate of resources that are reported by the
utilities as expected to be available in the future. Table 2 below provides a summary of supply

and demand along with surplus or deficit for the period to 2012.

Table 2

Forecasted Seasonal (Summer) Capability and Capacity Obligation in MAPP-US (MW)
(2002 Load and Capability Report vs. 2003 Draft Load and Capability Report)

12
13

2002 L&C 2003 L&C
Adjusted Net Tgtal F'.:m Surplus or Adjusted Net 1(':otal f'.:m Surplus or
Summer Capability Obé:Pac'. y Deficit Capability 1Pac'. y Deficit
(MW) igation (MW) (MW) Obligation (MW)
(MW) (MW)

2002 32,196 29,948 2,248
2003 32,173 30,538 1,635 34,668 32,764 1,904
2004 31,997 31,301 696 34,229 33,414 815
2005 31,635 31,845 -210 34,503 33,991 512
2006 31,963 32,455 -492 34,456 34,659 -203
2007 32,488 33,136 -648 35,760 35,377 383
2008 32,384 33,710 -1,326 35,895 35,969 -74
2009 33,144 34,492 -1,348 36,413 36,658 -245
2010 33,093 35,171 -2,078 36,407 37,312 -905
2011 33,172 35,740 -2,568 36,542 37,888 -1,346
2012 36,557 38,524 -1,967

Sources:

MAPP Load and Capability Report 2002 — Section 111-3
MAPP Load and Capability Report 2003 (Draft 2) — Section I11-3

However, the usefulness of this information more than several years out in time is limited

because long-term plans are not usually provided by the reporting utilities and such information
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is often considered proprietary. For example, the summary of supply/demand balance indicates
that deficits in MAPP begin as early as 2006 and are as high as 2000 MW by 2012 for the 2003
report.

An alternative approach to using the MAPP Load and Capability Report is to assess what
projects are likely to be developed in the future. An example of such an assessment is a
Henwood Energy Services estimate that about 7500 MW of generating capacity is expected to be
added to the MAPP area between 2002 and 2006. This has the effect of creating reserve margins
as high as 25% in 2003 and reducing to 15% over this time period. This is generally consistent
with the supply/demand MAPP Load and Capability Report for these early years. The significant
additional resources in the early years results in an oversupply in the short term, but it is
expected that load growth will overtake supply additions after this period of excess capacity and

new resource additions will continue to be required.

In general, the MidWest electricity markets have recently experienced significant new
development of merchant power plants and this has resulted in significant excess capacity for the
next several years. However, most of this excess is not in the MAPP region, but interconnectivity
has the effect of suppressing prices in the entire region. As a result of the above conclusions,
Henwood Energy Services has market price forecasts that do not increase significantly until
about 2006 when the excess capacity due to oversupply is offset by load growth. In the longer
term, electricity markets are forecast to move to an equilibrium situation in which new combined

cycle entrants are able to recover all investment costs including debt costs and return on equity.

Table 1 illustrates that the projected capacity and energy of the proposed Wuskwatim Generating
Station (200 MW, 1520 GWh) is small relative to the projected size of the MAPP-US market of
33,000 MW and 180,000 GWh. The annual load growth in 2010 is about 600 MW and 3000
GWh. Therefore, the output of the Wuskwatim Generating Station is less than the load growth
for half of one year in MAPP.
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Load Growth in Nearby NERC Regions

Because the vario