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Using a DSS to Analyze the Medium-
term Planning and Operations of the 

Manitoba Hydro System

Jason Westmacott
Power Sales & Operations

Manitoba Hydro
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PRESENTATION OUTLINE

• Resource Management & Operations 
Planning

• DSS Planning Tools – HERMES
• HERMES applications

– Operations Planning During DROUGHT
– Other Applications

• Future Improvements
• Questions
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Planning Horizons & Inflow Forecasts
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RESOURCE MANAGEMENT AND 
OPERATIONS PLANNING 
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Power Resource Management

Manage Manitoba Hydro’s system of 
reservoirs, hydro stations, thermal 

stations, and tielines in the most secure
and economic manner possible.
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Power Resource Management

- domestic load
- exports
- outages
- losses

- inflows, storage, coal, gas
- imports
- plant capability

Uncertainty
Licenses

Social and Environmental

SUPPLY DEMAND

Resource Management
Decisions
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OPERATIONS PLANNING PROCESS

Forecast 
Flow & Ice

Resource Planning Communicate with
Water Resources, Mitigation

• Temperature Adjusted
Load Forecast

• Market Commitments

Maintenance Plan

Weekly Operating
Plan to Plants

Weekly Production Scheduling
- System Control
- Marketing
- Water Resources

Production Stack

Direction
To Power Traders

Public
Forecast
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Decision Support System

OPERATIONS PLANNING TOOLS
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FORECASTING OUTAGES
LoadFlow

Ice Effects Market

Available
Generation & 

Transmission (HVDC)

Tools for Power Resource Management

SIMULATION

Public
Communication

OPTIMIZATION

1 Week to 2 Year Plan

HERMES
Hydro-Electric Reservoir Management

Evaluation System

HERMES
Hydro-Electric Reservoir Management

Evaluation System Other 
Supplementary 
Tools…

Calibration
EMMA
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Using DSS

Operations Planning During DROUGHT

4 feet
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Dry: Winter 02/03 Precipitation
% of NormalFrom Nov.1 to Mar.31

Sask.Rv. 
Basin 
112%

Churchill 
Basin 
75%

Wpg.Rv. 
Basin 
61%

Nelson 
Rv. Basin 
69%

Overall 
Weighted 
Ave. 72%
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Energy from Historical Inflows
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Probability of Exceedence

Historical Energy from Inflows

Summer 2003
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Major Storage Reservoirs

Cedar
Lake

Lake
Winnipeg

Lac
Seul

Lake of
the Woods

Southern
Indian Lake
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Operations Planning Criteria

• Hydro Energy Supply
– Balance of 2003/04 - 95% exceedance probability

• Water Reserves
– On April 1, 2004 sufficient for repeat of 1940/41 inflows (EMMA 

“Firmness” Run)
– Adjust after November 1 for snow pack and prolonged drought 
– Backstop

• Manitoba Energy Demand
– Winter with 1 in 10 severity

• External Obligations
– Fulfill all obligations
– Settle financially if possible

• Hedging Strategy
– Power and Gas
– Gradual and Mechanistic

(the “Drought Survival Kit”)

CHART

CHART

CHART
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Lake Winnipeg
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What actually happened?
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Winter 03/04 Precipitation

% of NormalFrom Nov.1 to Mar.31

Sask.Rv. 
Basin 
80%

Churchill 
Basin 
106%

Wpg.Rv. 
Basin 
126%

Nelson 
Rv. Basin 
150%

Overall 
Weighted 
Ave. 126%
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Winter 03/04 Precipitation
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• Weighted by basin runoff 
and generation potential
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Planned vs. Actual Planned vs. Actual 
ManitobaManitoba
Energy Demand

Manitoba Winter Demand 
Variation Due to Weather 

Probability of Exceedence

Energy Demand

Actual

- 400 GWh

Planned
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Other Uses of HERMES DSS
• Operations planning during flood conditions

– No energy management issues
– License constraints, and operating limits

• Operations planning during median conditions
– Energy management
– Capacity assessment

• Economic Analysis
• Budgetary Projections
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Future Improvements 

• Stochastic approach to energy management
• Improved river routing
• Drought Indicators
• Improve historic relationships between snow 

accumulation vs. Runoff volume
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Questions
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HYPERLINKED SLIDES 
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Return

Menu Manager

Configuration Manager

File Manager
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Edit Historical Flows used in 
Regression AnalysisEdit Forecast Specification

FORECAST FLOWSView and Edit Flow ForecastsFlow Forecasting
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Flow Forecasting
PERIOD

Nov-Apr vs. Oct.
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Example Flow Forecast For Tributary River – Sturgeon River
ReturnFlow Forecasting

95% 
Confidence 
Interval

50th

%ile
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ReturnLoad Forecasting
• Domestic 
• Load = f

(YYYY.mm.dd.hh, ∆
temp) = 

• Short-term weather 
forecast used for 
weekly plan 

• Aligned to 1-20 yr 
forecast
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Return
Export Market Forecast

Supply/demand 
influence:
as volume    
increases, export 
price decreases

YEAR

2001
2000
1999
1998 
1997
1996 
1995
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Flow Simulation
Return

Calibration

Forecast

50% 
of the 
time

80% 
of the 
time
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Environment 
Variables

- Import QSIM

- Reports

- Export Results

Return
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Return



40April Supply

Potential Hydro Energy 
Supply From Inflows

April
as

Leading Indicator
for

May – March

Base Case Supply 
(May to March) 

Used for Planning Lower 90% C.I.
(95% Exceedance Probability)

R2=36%

Very D
ry

Very Wet

Average Precip

Return
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Manitoba Winter Demand 
Variation Due to Weather 

Winter
with

1 in 10
severity

D
em

an
d

ManitobaManitoba
Energy DemandEnergy Demand

• Exceedance probability
• Winter 10%

BACK

Probability of Exceedance
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Adjusting Spring Storage Targets for Snow 
Pack Conditions BACK

January 1, 
2006

R

April 1, 
2007

April 1, 
2006

Present 
time

40/41 
Flows

40/41 
Flows

April 1, 
2008

Hydrologic 
Year 06/07

Hydrologic 
Year 07/08

2 x R


