


Resou rce Development Goals

. Provide exceptional customer service

o Protect the environment in everything that we do

o Strengthen working relationships with Aboriginal peoples

o Profita ble exports

o Promote cost effective energy conservation & innovation

o

o

lntegration of sustainability principles

Local aboriginal & non-aboriginal communities suppo

project as overall net benefit

Undertake planning, public consultatiorì, P

regulatory activities to have the option to con

at early opportunity for export & Manitoba lo

o



Resource Planning Process

o Develop a menu of resource options
Cha racteristics

Capital, operating costs

o Develop in puts

Load forecasts

lnterest, esca lation, excha nge rates

Electricity export market Prices

Cost of fuel - natural gas, coal (in Manitoba)

GHG premiums (in Manitoba)

o Compare options - decision criteria

o Make a decision
Stages of develoPment

Ite rat ive a I
t(



R

System
Simulation

Energy pricing
Supply

Demand
lnterconnection

I

Run Model

Verifv
System operation
Resource dispatch
lmports/Exports

esource
lnputs/
models set-u

Planning Process
Outputs/
Analysis

Flow relate d Revenues

Production cost

Extra provincial revenues

Economics

Financials

Flow related revenue
Fixed Revenue

o&M
Capital costs

Discount rate
Asset life

0
Embedded electric

operations
Corporate Revenue

lnterest rate
Capital costs

o&M
Accounting treatment

Validate inputs
Review initial results
Confirm assumptions

Plant life economics
NPV

lncremental analysis-

reve n u es/cost/su rp I u s

generation

ë
Validate in outs

Review initial results
Confirm assumptions

Customer/Co rate imoacts
Rates

Financial indicators



Screening Consideration - Technical and

Economic

Economic

Manitoba Delivered Fuel

Costs

Typical Project Levelized

o

Technical
o Maturity of Technology

o Technical Challenges in

M a n itoba

o Ease of lntegration into
System

o I nte rm itte n cy

o Seasonality

Unit Energy Costs (S/
o



Screening Consideration - Environmental
and Socio-economic and Policy

Socio-economic & Policy
o Regu latory Constra ints

. Social Acceptability
o Proximity to Load Centre

Environmental Effects
. Water Quality lmpacts

o Hazardous Air Pollutants

o Greenhouse Gas Emissions

o Land Use lmpacts

o W¡ldlife Species of lnterest



Resou rce Tech nologies Screened

o Sim ple cycle gas tu rbine

o Com bined cycle gas tu rbine

o Conventiona I pu lverized
coa I

o Additional DSM

o Hydro with storage

o Run of river hydro

o On shore wind
o ln lake wind
o Photovoltaic (utility plant

sca le)

o Sola r therma I

o En ha nced geotherma I

I ntegrated gasification
combined cycle

Nuclear power

Agricu ltu r

Wood

o

o

o

o

o



7 Resource Technologies Selected by

Screening for Development Plans

Additional Demand Side Managemento

o

o

o

o

o

o

Hydro - w¡th Storage

Hydro Run-of-River

W¡nd On-Shore

Simple Cycle Gas Turbines (SCGT)

Combined Cycle Gas Turbines (CCGT)

lm ports



2012-L3 Development Plan GrouPS

o Plans meet energy & capacity criteria to meet

Manitoba load growth & existing exports/imports

o Fou r grou ps of pla ns:

No New lnterconnections

New 250 MW lnterconnection
(MP 250 MW, NSP I25 MW extension)

New 750 MW lnterconnection with no WPS Sale

(MP 25O MW, NSP I25 MW extension)

New 75O MW lnterconnection with WPS sale

(MP 25O MW, WPS 300 MW, NSP L25 MW extension)

I



2OL2-13 Plans: No New lnterconnections
1) All Gas - Combined & Simple Cycle Gas Turbines starting 2022

. Lowest capital cost plan, reference point for evaluations

. Test natu ra I gas generation benefits

2) W¡nd/Gas- Wind 2022 supported by Simple Cycle Gas starting2O25
. Test wind generation benefits

3) W¡ ndlConawa pa 26 - Wind 2022, Conawa pa 2026
. Test wind vs. gas (when only energy required not capacity)

. Test Conawa Pa

4 & 5) Gas lConawa pa 26 - S¡ngle Cycle G as 2022 or Combined Cycle Gas

2022, Conawa pa 2026
o Test Co nawa pa

6) Keeyask 2llGas - Keeya sk2022, Combined & Simple Cycle Gas

' Test Keeyask

7) Keeyask 22lConawa pa 29 - Keeyask 2022, Conawa pa 2029
. Test Keeyask

10



250M W lnterconnection
MP 25OMW . NSP T25 MW exrransion

These plans test 25OMW lnterconnection & sale combination

8) Keeyasklrglcas24- Keeyask 2019, Combined & Simple

Cycle Gas starting ¡n 2024
o Test Gas vs. Conawapa assuming 25O MW

intercon nection

9) Keeyask LglConawapa25 - Keeyask 20L9,

. Test Conawapa vs. Gas assuming 250

intercon nection



75OMW Interconnection
MP 25OMW, NSP I25 Expansion

These plans test 750MW Interconnection & sale combination
( No WPS Sale)

10) Keeyask 19 Gas - Keeyask2OIg, Combined & Single Cycle

Gas sta rtin g 2O3I
o Test Gas vs. Conawapa

11) Keeyask 19 Conawapa 31 - Keeyask 20L9, imp

Conawapa 2031
o Test Conawapa vs. Gas

NOTE: no plans with Conawa pa 2025 for 750MW



75OMW lnterconnection (wPs 300MW, MP 25OMW.

NSP L25 Expansionl

These plans test 750MW lnterconnection & sale combination
(W¡th WPS Sale)

Lzl Preferred Plan

Keeyask 19 Conawa pa 25 - Keeyask 20L9, Conawa pa 2025

. Test Conawapa vs. Gas

13) Keeyask 19 Gas - Keeyask 20L9

Gas sta rtin g 2025
o Test Gas vs. Conawapa

,



Risk Manasement throush flexible Develo ment Decision Pathwavs
Representative of decisions that are next step in Manitoba's electricity future

1l Natural Gas Generation Pathwav
o Gas 2023 only for domestic load. Later gas generation or hydro (or other)

as lntercon n N New Ex o
o Keeyask 2023 only for domestic load. Later Conawapa or natural gas

3l Keevas 250MW lntercon ection. Small Expo Pathwav

Keeyask 2019, 25OMW interconnectioh, MP Sale, L25MW NSP extension butO

not WPS sale.
. Plan on Conawapa2026 but can defer or switch to gas up to 2OI8
4l Keevas 50MW lnterconnection. Laree Export Pathwav7
O Keeyask 2019, 75OMW interconnection, MP Sale, L25MW NSP extension but

not WPS sale.
o Plan on Conawapa2026 but can deferto 2033 or switch to gas up to 20L8
5) Keevas 750MW lnterconnect ion. Laree Export Pathwav

o

o

Preferred Plan Pathwav)
Keeyask 2019, 75OMW interconnectioh, MP Sale, t25MW NSP extension & WPS

sa le.

Plan on Conawapa2026 but can defer or switch to gas up to 2OI8

NOTE: WPS Sale still under negotiation; pathways 4&5 may evolve slightly
14



Multi Account Benefit Cost Analysis

o Overall socio-economic benefit of the preferred and

alternative plans will be assessed by examining their
advantages and disadvantages in terms of the following
accou nts:

Market valuation

Manitoba Hydro ratepayer

Manitoba Government

Manitoba economy

Environment

Socia I

Risk

Manitoba electricity user reliability & energy



Historical Resource Plans

1,990 Conawapa 1230 MW 1000MW to Ontario starting in2000
plus interconnection

300 MW NSP/UPA Diversity Exchange

Ontario cancel sale due to major

Recession. Ontario reimburses MH for

Conawa pa costs.

1993

Wuskwatim 340 MW

Birthday [or Gull) 540 MW

Manasan l-95 MW

First Rapids 225 MW

Wuskwatim 340 MW

CCCT 2OO MW

CCCT 2OO MW

Gull 840 MW

Manasan 195 MW

First Rapids 225 MW

2000

2007

20I1,

2014

20L5

2010

20r4

20L6

20LB

2024

2027



1995 Wuskwatim 340 MW

CCCT 2OO MW

Notigi BB MW

CCCT 2OO MW

Gull 610 MW

1997 Wuskwatim 280 MW

Notigi - BB MW

SCCT T63 MW

1999 Wuskwatim 206 MW

Conawapa 1230 MW

Birthday & Gull projects redesigned

to reduce environmental imPacts

ultimately move to one project

& reduce total development from

1,150 MW to 695 MW

Wuskwatim starts

being redesigned to reduce

environmental impacts, reduced from

340 MW to 200 MW

20r1

2076

201.7

201,8

201,9

20L6

20LB

2019

2000 Brandon260 MW SCCT

Wuskwatim 200 MW

Gull 630 MW

201,4

20tB

2oo2 
AtPs for Aboriginal

2019 Partnerships for Wuskwatim &

zozs KeeYask



2003 Wind 100 MW 2005

wind 50 MW each year for 3 years 2006 to 09

Wuskwatim - 2OO MW 2009

Gull 620 MW 2022

2OO4 Wind 100 MW 2005

wind 50 MW each year for 3 years 2006 to 09

Wuskwatim - 2OO MW 2009

Conawapa 1250 MW 2022

2006 wind L00 MW 2005

wind 150 MW 2009

wind 150 MW 20LO

Wuskwatim 2OO MW 2012

Early 2000s were period of
intensive Wind generation field

investigations and price

d iscovery.

Ultimately about 250MW

wind generation

developed ln Manitoba

by 2013.

La rger a mounts uneconomic.
18Conawapa 1250 MW 202L



2003 Wuskwatim - 2OO MW 2Ot2 NSP 375 + 125

Keeyask - 695 MW 2018 MP 250

Conawapa 1485 MW 2022 WPS 5OO

2OIO Keeyask - 695 MW 20L9 MP 250 & NSP t25

Conawapa 1485 MW 2023 WPS 5OO

2}tt Keeyask- 695 MW 20t9 MP 250 & NSP 125

Conawapa L485 MW 2024 WPS 5OO

MP25O & NSP L252Ot2 Keeyask- 695 MW 2019

MOUs with MP & WPS

Conawapa deferred- load

forecast & development

schedu le.

NSP 375,350 Diversity and

L25 signed 2010.

MP 250 PPA signed &

approved by MPUC

Conawapa 1485 MW 2025 WPS 3OO

WPS Reduces to 300 MW
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Questions?
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