MANITOBA HYDRO 2009/2010 POWER RESOURCE PLAN

Date: September 16, 2009

The purpose of this power resource plan is:
e To provide a recommended long-term development plan, and
e To provide an alternative long-term development plan, in recognition of the
uncertainties associated with the recommended plan.

2009/10 Recommended Power Resource Development Plan

The recommended development plan for major infrastructure and resources to pursue a new
interconnection and facilitate the Wisconsin Public Service (WPS) and Minnesota Power (MP)
sales is as follows:

e The 500 MW Sale to WPS and the 250 MW Sale to MP as described in the Term
Sheets in effect.

e Keeyask for a 2018/19 ISD (In-Service Date)
e Conawapa for a 2022/23 ISD.
e A 1000 MW export and 750 MW import interconnection with a 2018/19 I1SD.

e Additional north-south transmission beyond a 2000 MW Bipole 1ll, as required for
both Conawapa and Keeyask with a 2023/24 1SD.

e The 375/500 MW Sale to Northern States Power (NSP) as described in the Term
Sheet in effect.

e 300 MW of additional wind generation with a 2010/11 I1SD.
e Wuskwatim with a 2011/12 ISD.
e Pointe du Bois rebuilt with a 2016/17 ISD.
Table 1a at the end of this document details the annual dependable energy supply and

demand values of this plan. Table 1b details the annual winter peak capacity supply and
demand values of this plan.



2009/10 Alternative Power Resource Development Plan

The alternative development plan for major infrastructure and resources to meet Manitoba
requirements without a new interconnection and without the WPS or MP sales is as follows:

e Conawapa with a 2021/22 ISD.

e A Combined Cycle Gas Turbine (400 MW) with a 2033/34 ISD.

e The 375/500 MW Sale to NSP as described in the Term Sheet in effect.

e 300 MW of additional wind generation with a 2010/11 1SD.

e Wuskwatim with a 2011/12 ISD.

e Pointe du Bois rebuilt with a 2016/17 ISD.
Table 2a at the end of this document details the annual dependable energy supply and
demand values of this plan. Table 2b details the annual winter peak capacity supply and
demand values of this plan.

Assumptions Common to Both Development Plans

The following summarizes the characteristics of major infrastructure and additional supply
initiatives common to both development plans:

New Hydro
Wuskwatim 200 MW gross 200 MW net
Keeyask 695 MW gross 630 MW net
Conawapa 1485 MW gross 1300 MW net

Supply-Side Enhancement Projects (SSE)
Planned Additional:

Kelsey Rerunnering 77T MW / 0 GW.h for 2012/13

Winnipeg River Plants Rerunnering 30MW/ 30 GW.h

HVDC Bipole 111 Line (West) 89 MW/ 243 GW.h by 2017/18
License Review and Continued Operation:

Selkirk #1-2 132 MW/ 953 GW.h

Brandon #5 Licence Review 105 MW/ 811 GW.h to 2018/19

Pointe du Bois (rebuilt) 120 MW/ 620 GW.h 2016/17 (total plant)

Demand Side Management Program (DSM)
Planned additional (by Mar 2025) 269 MW /1158 GW.h




Summary

The 2009/10 plan for power resources is the most recent corporately approved update of energy
supply and demand for the Manitoba Hydro system and is based on information available prior
to August 2009.

The 2009/10 plan for power resources includes the construction of major new resources:
Keeyask GS (in-service 2018/19) and Conawapa GS (in-service 2022/23). The construction of
Keeyask and Conawapa in close succession meets the demand of Manitoba domestic load and
facilitates the new export sales to Wisconsin Public Service (WPS) and Minnesota Power (MP)
and the construction of a new interconnection into Minnesota and Wisconsin. The 2009/10 plan
includes an extension to the existing export sale and diversity contracts to Northern States Power
(NSP) over the existing interconnection.

The 2009/10 plan includes a number of other major generation projects. The next proposed
hydroelectric resource is the Wuskwatim project for which construction began in August, 2006
with first power expected in 2011/12.

The plan includes the purchase of power from the existing St. Leon 100 MW wind farm and the
purchase of an additional 300 MW of wind generation starting in 2010/11, although recent
negotiations with a wind developer are for 138 MW.

The 2009/10 plan assumes that the Pointe du Bois Generating Station will be redeveloped at a
higher capability than the existing facility with first power in 2016/17. Since the completion of
the 2009/10 plan a decision was made to reduce the scope of the Pointe du Bois Modernization
Project and it will now take the form of a new spillway and new concrete and earth dams. The
existing Pointe du Bois powerhouse will continue to operate indefinitely with ongoing
maintenance.

Recent decisions which decrease the amount of wind power and eliminate the 43 MW increase
related to Pointe du Bois are not expected to affect the timing of Keeyask GS in 2018/19 and
Conawapa GS in 2022/23 in the recommended development plan.

The 2009/10 plan for power resources includes the Bipole Il transmission line for system
reliability requirements and for transmitting existing and future northern generation. The line is
expected to extend from the proposed Conawapa site to the Riel converter station east of
Winnipeg, with an in-service date of 2017/18. Concept engineering for the west-side route is
being finalized including selection of the overall capacity.



Demand for Power:

The recent economic downturn has resulted in lower energy demands in the short-term, primarily
from the industrial sector. This is reflected in the forecast by reduced energy demand of
approximately 1000 GW.h/year in the short-term. The 2009/10 load forecast increases at a
greater rate than the 2008/09 load forecast. After 2035, Manitoba load is projected to be higher
than last year’s forecast. Figure 1 below is a comparison of the 2008 and 2009 base case load
forecasts, net of Demand Side Management (DSM) projected energy savings. The 2009 Power
Smart Plan forecasts Manitoba Hydro’s savings up to the current benchmark year of 2024/25
which will be achieved through electricity Power Smart Programs.

Figure 1:
Comparison of 2008 and 2009 Manitoba Load Forecasts (Net of DSM)
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Need for New Resources to Meet Existing Obligations

Manitoba Hydro compares the total dependable resources to the firm load, including export
commitments, to determine the required date of new resources. Separate energy and capacity
tables are analyzed because the shortage in resources could be in either. New resources are
required when there is insufficient energy or capacity to serve load. Under dependable energy
conditions, new generation is required in 2022/23, compared to a requirement of 2019/20 in the
2008/09 resource plan. Capacity resources are not required until 2024/25, compared to 2022/23
in the 2008/09 resource plan.



Supply of Power:

Existing System Resources

The existing Manitoba Hydro generating system includes 14 hydro-electric generating stations,
two thermal generating stations, and the purchase of the output from one wind farm. The oldest
generating station is Pointe du Bois, commissioned in 1911, and the newest hydro-electric station
is Limestone, commissioned in 1993. In 2002 natural gas-fired turbines labeled Units 6 and 7
were added at Brandon, and Selkirk was converted from coal-fired generation to natural gas.

In the Manitoba Hydro system, dependable energy is the annual generation from all available
resources assuming that the historic drought of record recurs. Average generation is the annual
generation assuming that the full range of historic inflows recurs. Table 3 identifies the peak
capacity, dependable energy, and average energy for existing hydro, thermal and wind energy
sources in the Manitoba Hydro system. Estimates of the dependable energy from the total system
reduce by about 15 GW.h each year as it is anticipated that there are increased irrigation and
other consumptive uses of water in Saskatchewan and Alberta each year (subject to restrictions
under the Prairie Province Apportionment Agreement).

Potential New Hydro Resources in Manitoba

Potential new hydro resource options in Manitoba are summarized in Table 4. The table includes
options considered in this resource plan as well as the other most viable sites on the Nelson,
Churchill and Burntwood River systems.

Conawapa:
Conawapa is a 10 unit plant located downstream of the Limestone Generating Station on the

Nelson River. The current design rating for Conawapa is 1485 MW during open water
conditions. Initial impoundment of the forebay will reduce Limestone output by 90 MW,
resulting in a net increase in system summer capacity of 1395 MW. Downstream ice conditions
will reduce Conawapa output by about 55 MW and similarly ice conditions will further reduce
Limestone by 35 MW during winter peak conditions resulting in a nominal net system addition
of 1300 MW.

The earliest in-service date assumed for Conawapa is 2021/22. The earliest in-service date
assumed for Conawapa, if it is constructed in conjunction with Keeyask, is 2022/23. In order to
reduce overlap on internal and external skilled labour and other resources, there must be at least
four years between the in-service dates of these two plants.

Manitoba Hydro and each of the in-vicinity communities (Fox Lake Cree Nation, York Factory
First Nation, Tataskweyak Cree Nation, and War Lake First Nation) have met regularly over the
past year to discuss the Conawapa Project and more specifically its Project Description and
Environmental components.

The Conawapa physical, aquatic and terrestrial field studies for the environmental assessment of
project effects are nearing completion and have involved the participation of the local
communities.



Conawapa concept engineering is not as advanced as Keeyask and still requires some key
engineering concepts to be finalized, especially regarding environmental regulation.

Keeyask:
Keeyask is a 7 unit plant located upstream of Kettle generating station on the Nelson River. The

current design rating for Keeyask is 695 MW, which reflects the maximum generation potential
when Stephens Lake is drawn down. The current nominal winter peak rating for Keeyask is
630 MW. Keeyask will not impact the capacity of any other plants and is not significantly
affected by ice conditions, therefore, the nominal capacity and net system addition are both
630 MW.

The earliest in-service date assumed for Keeyask is 2018/19. Construction engineering has
begun. Keeyask still requires finalization of the design concepts related to environmental
protection. Keeyask could be brought in to service approximately four years earlier than
Conawapa due to a shorter construction schedule and advanced environmental assessment work
being undertaken jointly with the four Keeyask Cree Nations.

The four Keeyask Cree Nation (KCN) communities all voted to ratify the Joint Keeyask
Development Agreement (JKDA) in confidential community ratification processes in 2009.

Wuskwatim:

Wouskwatim Generating Station is a 200 MW generating station, scheduled for a 2011/12 in
service date.

Construction commenced in August 2006 and the project is currently on schedule. A major
milestone was reached in May 2009 with the first concrete placed. Approximately 65,000 cubic
metres of concrete will be placed this year.

Kelsey Rerunnering:

The 2009/10 plan for power resources continues to include a major upgrade of the Kelsey GS
which consists of the replacement of all seven turbines resulting in greater utilization of water
flow at the site. This upgrade is expected to be fully in-service by March 2012 and has the
potential to increase the plant rating from 224 MW to approximately 300 MW. The project is
proceeding on a unit-by-unit basis, with a review being conducted before undertaking each
additional unit replacement.

Upgraded turbines will be able to pass more water and thus capture more of the energy during
higher flows periods. While this does not increase dependable energy, there will be an increase
in average energy of about 350 GW.h per year. There are seven units at Kelsey GS and each unit
IS expected to gain about 11 MW. To date, three units have been replaced resulting in a 33 MW
increase in capacity.

Pointe du Bois:

Pointe du Bois is the oldest operating generating station in Manitoba. It was commissioned in
1911. For the purposes of the 2009/10 power resource plan, Pointe du Bois is assumed to be
rebuilt for a 2016/17 in-service date, and provides 120 MW and 620 GW.h/year of dependable



energy. This is an increase of 43 MW and 150 GW.h over the existing plant. The cost of
rebuilding Pointe du Bois has been increasing, therefore a reassessment of the potential options
for the Pointe du Bois site was undertaken.

Winnipeg River Rerunnering:

There are rerunnering opportunities on the Winnipeg River, as the plants are aging. When the
generator units require a major outage to repair generator windings or major turbine repairs,
there are opportunities to upgrade the equipment. Many of these potential upgrades are required
to bring the plants back up to the performance levels that are already included in the plan.

Evaluations are ongoing on Pine Falls, Great Falls and Slave Falls for supply-side improvements.
It is expected that the work on the remaining three Great Falls units will proceed and add about
10 MW Dby 2012. It is also expected that Pine Falls Units 1 and 2 will be rerunnered for a
capacity increase of 10 MW in 2010 and 2011, and Units 3 and 4 in 2012 and 2013 for a further
10 MW. The entire 30 MW of increased capacity is included in this report. It is anticipated that
these replacements will provide an improved efficiency, and gain 30 GW.h/year of dependable
energy as well.

Brandon Generating Station Unit 5 - Climate Change and Emissions Reductions Act

Manitoba’s Climate Change and Emissions Reductions Act (Bill 15) was assented to on
June 12, 2008 and restricts coal-fired power generation to the support of emergency operations
only, starting January 1, 2010. Section 16 of the Act states “Despite any provision of The
Manitoba Hydro Act, after December 31, 2009, Manitoba Hydro must not use coal to generate
power, except to support emergency operations”.

Starting January 1, 2010, power generation from coal at Brandon Generating Station Unit 5 will
be restricted to “...support emergency operations” and will occur for two main purposes:
mitigation of adverse water conditions commonly referred to as “drought”, and to provide system
reliability support. In order to maintain the effective power generation capability of Unit 5 for
either of these purposes, emergency preparedness activities will be necessary. Activities to
maintain the reliable operation of the unit include, but are not limited to, the regular exercising of
equipment to test and ensure good working order and the training and practice necessary to
maintain operator proficiency. It is estimated that operation for this purpose will occur for 3-4
days every month and will generate approximately 100 GW.h/year. An additional 25 GW.h/year
may be required for emergency service resulting in assumed Unit 5 generation to be in the order
of 125 GW.h/year.

Brandon Unit 5 will remain available as a source of supply during a drought but it will not be
considered available as a source of supply for new sales. In drought years, Brandon Unit 5 can
continue to operate up to its maximum capability of 811 GW.h/year (northern equivalent). This
value is reduced by 26 GW.h/year from that quoted in the 2008/09 power resource plan to reflect
changes in planned maintenance outages which have been increased from 21 to 30 days per year.

Brandon Generating Station Unit 5 - Environment Act Licence Review
As part of an on-going public licence review by Manitoba Conservation, Manitoba Hydro
submitted an Environmental Impact Statement (EIS) to the Department in December 2006. The




EIS indicated there are no significant environmental or human health effects anticipated with
continued unit operation. Due to the unit’s small size, pollution control equipment, voluntary
emissions management programs for greenhouse gas and mercury, and the use of ultra-low sulfur
coal, continued operations will not have measurable, incremental long-term adverse effects on
either the environment or human health.

Progress on the licence review was halted pending the Manitoba Cabinet adoption of a regulation
pursuant to the Climate Change and Emissions Reductions Act. The licence review process will
resume following formal adoption of the new regulation.

Brandon Generating Station Units 6 & 7
Brandon Units 6 & 7 operating characteristics have not changed from the 2008/09 power
resource plan.

Selkirk - Cooling Water Restrictions

The estimate of dependable energy from the Selkirk Generating Station has been revised from
1060 GW.h/year to 953 GW.h/year (northern equivalent) due to cooling water restrictions.

The Selkirk Generating Station is assumed to remain in operation to the end of the planning
horizon assuming only routine major capital investment.

Natural Gas-Fired Turbines - Potential Resources

Consistent with the 2008/09 power resource plan, the natural gas-fired resource options include a
43 MW LM 6000 which is an aero-derivative simple cycle gas turbine (SCGT) and a
400 MW S107H which is a combined cycle gas turbine (CCGT). Both are manufactured by
General Electric.

Existing St. Leon Wind Farm

The St. Leon wind farm is 100 MW, and is expected to operate at a 39% capacity factor (the
average generation is 39% of the theoretical maximum generation).

Only 85% of the expected annual generation from wind resources is relied upon as dependable
energy. Because the wind generation is not assured to be available during system peak loads, and
in fact is likely to be off due to cold weather limitations, wind is not assigned any capacity for
the purposes of meeting peak loads.

Proposed St. Joseph Wind Farm

The proposed St. Joseph wind farm is assumed to be 300 MW for the 2009/10 power resource
plan. It is expected to operate at a 38% capacity factor.

Bipole 11

Bipole 111 continues to be needed to satisfy reliability requirements within Manitoba. Bipole I11,
routed on the west side of the Interlake, is planned for a 2017/18 in-service date. This is the
earliest date that it could be available, based on anticipated planning and regulatory
requirements. Concept engineering for the Bipole is being finalized including selection of the
overall capacity.



Bipole 111 does not provide any new generation, but is expected to reduce the transmission losses
which exist on the HVDC system. By using all three bipoles to transmit the lower Nelson River
generation, rather than just the existing two, the losses are reduced, resulting in 89 MW and
243 GW.h/year of reduced losses prior to new northern generation. This benefit has been
included and is adjusted as new generation increases the loading.

As Bipole I11 is required to provide acceptable reliability for existing generation, the cost is not
included as part of either Keeyask or Conawapa capital requirements.

Additional North-South Transmission in Manitoba:

A 2000 MW Bipole 11l may not provide sufficient transmission to address potential reliability
issues. Several potential options to increase the north-south transmission are being considered.
These options include increasing the size of Bipole 111 beyond 2000 MW, upgrading the existing
AC system, and building a new AC link.




Sales Opportunities - Signed Term Sheets

Northern States Power (NSP) 375/500 MW Sale

The Northern States Power (NSP) 375/500 MW Sale is included in the 2009/10 power resource
plan. This contract would replace the existing contract with NSP, and does not require new
infrastructure. The sale is nearly neutral with respect to dependable energy as a result of the
terms which address periods when Manitoba Hydro is experiencing adverse water conditions.

The duration of the NSP sale is from May 1, 2015 through April 30, 2025. The Term Sheet,
signed October 2006, includes a System Participation Sale for 375 MW ramping up to 500 MW
in 2021 with new major hydro development in Manitoba. The sale also includes a 350 MW
System Participation Diversity Sale for the seasonal exchange of energy.

Wisconsin Public Service (WPS) 500 MW Sale and Minnesota Power (MP) 250 MW Sale

Manitoba Hydro signed term sheets for the sale of system participation power with Wisconsin
Public Service (WPS), and with Minnesota Power (MP). Both term sheets are contingent on a
new interconnection and 1800 MW of new hydro generation in Manitoba. Definitive agreements
are being negotiated and are expected to be completed and submitted for Manitoba Hydro-
Electric Board approval in 2010.

The duration of the WPS Sale is from June 1, 2018 through May 31, 2032. The Term Sheet,
signed March 2008, is for a 500 MW System Participation Sale. The capacity of the sale ramps
up from; 150 MW in 2018, to 300 MW in 2019, to 500 MW in 2020, ramps down to 250 MW in
2030, and terminates in 2032.

The duration of the firm portion of the MP Sale is from May 1, 2022 through April 30 2035.
Non-firm energy is to be sold, as it is available, beginning May 1, 2008. The Term Sheet, signed
December 2007, is for a 250 MW System Participation Sale (throughout 2022 to 2035).

The WPS and MP Term Sheets require the development of definitive agreements for Manitoba
Hydro to import 500 MW and 250 MW, respectively.

Both term sheets are subject to:
e approval by the appropriate corporate, federal, provincial, and state authorities;
e approvals, permits and licenses for the required facilities; and
e in the case of the WPS Term Sheet, is conditional upon a change in a Renewable
Portfolio Standard (RPS) definition in Wisconsin to recognize large hydro.

New Interconnection

The WPS and MP Sales are contingent on having a new transmission interconnection with
transfer capability of at least 750 MW north and 650 MW south (there is currently capability for
100 MW south). Detailed design of the line, including route location, voltage, and line capability
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has not yet begun. The WPS and MP Term Sheets include the provisions for 500 MW and
250 MW of imports to Manitoba Hydro, respectively. A new transmission interconnection to the
US would increase market access in perpetuity, well beyond the term of the sales agreements.

Conclusions

New generation is required by 2022/23 to meet the demand of Manitoba domestic load.

The recommended development plan meets the demand of Manitoba domestic load and facilitates
the strategic interest in the building of a new interconnection to Wisconsin and Minnesota in
conjunction with long-term power sales to Wisconsin Public Service and Minnesota Power.

In recognition of the uncertainties associated with the recommended plan, an alternative long-
term development plan is also provided.
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Tables 1la - 1b — Recommended Development Plan Supply - Demand Tables
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Tables 2a - 2b — Alternative Development Plan Supply - Demand Tables
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Table 3

Existing System Capacity and Energy Availability

Reflected in Supply - D

emand Tables

Winter Peak | Dependable Average
Source of Energy Capacity Energy Energy
(MW) (GW.h) (GW.h)
Hydro Total 4900 21110 29250
Thermal Total 535 4118 205
Wind Total 0 320 375
System Total 5435 25548 29830
Table 4
Potential New Resources
Winter Peak | Dependable Average
Project Capacity Energy Energy Earliest ISD
(MW) (GW.h) (GW.h)
New additions in Recommended Plan:
Wuskwatim 200 1250 1520 2011/12
Keeyask 695 2900 4430 2018/19
Conawapa 1485 4550 7000 2021/22
Pointe du Bois rebuilt 120 620 805 2016/17
Kelsey Rerunnering 77 0 350 2012/13
Churchill River Diversion Stations:
Notigi 100 625 750 >2030
First Rapids 225 1400 1600 >2030
Manasan 200 1250 1400 >2030
Lower Nelson River Stations:
Birthday 460 1900 2600 >2030
Gillam Island 820 3500 5040 >2030
Upper Nelson River Stations:
White Mud 300 1450 2000 >2030
Red Rock 250 1700 2250 >2030
Upper Churchill River Stations:
Bonald 120 400 650 >2030
Granville Falls 125 410 670 >2030
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