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Power Resource Management

Manage Manitoba Hydro’s system of
e reservoirs, hydro stations, thermal
l" ;ﬁa stations, and tielines in the most secure
and economic manner possible.




Power Resource Management

Uncertainty
Licenses
Social and Environmental

: - domestic load
- Inflows, storage, coal, gas

===t - exports
- plant capability - Quiages
_ - losses

Resource Management
Decisions




OPERATIONS PLANNING PROCESS

Forecast
Flow & Ice
=
,C:J Communicate with
N J Water Resources, Mitigation
= |« Temperature Adjusted
£ | Load Forecast v
O | « Market Commitments .
. Public
Maintenance Plan Forecast
|
Production Stack
Weekly Operating

Weekly Production Scheduling

- System Control Plan to Plants _

- Marketing
- Water Resources

Direction
To Power Traders 7
Y
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Tools for Power Resource Management

OUTAGES

Flow Load Available
Generation &
Ice Effects Market Transmission (HVDC)

Other
Supplementary
Tools...

SIMULATION OPTIMIZATION

Calibration

Public
Communication

EMMA
1 Week to 2 Year Plan
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Using DSS

Operations Planning During DROUGHT




Dry: Winter 02/03 Precipitation
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Energy from Historical Inflows

April 1 to October 31

Energy from Historical Inflows

O Summer 2003

= Historical Energy from Inflows
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Major Storage Reservoirs

Southern
Indian Lake

-{ Lake
ANinnipeg

2 =
1

Lac
Seul

‘ s

27
\[\ Lake o‘
e Woods

13



o

Energy i n:%‘torage

L

Manitoba Energy in Reservoir Storage
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Operations Planning Criteria
(the “Drought Survival Kit")

 Hydro Energy Supply
— Balance of 2003/04 - 95% exceedance probability | CHART

e \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 | cCHART

— Winter with 1 in 10 severity
» External Obligations

— Fulfill all obligations

— Settle financially if possible
 Hedging Strategy

— Power and Gas

— Gradual and Mechanistic

Manitoba
Hydro

CHART
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Lake Winnipeg




- What actually happened?




Winter 03/04 Precipitation

ALBERTA SASKATCHEWAZ MANITOBA

- From Nov.1 to Mar.31
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Winter 03/04 Precipitation
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Planned vs. Actual
Manitoba
Energy Demand
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Demand in GWh

Manitoba Winter Demand
Variation Due to Weather
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- 400 GWh

Actual

0 10 20 30 40 50 60 70 80 90 100

Probability of Exceedence



Manitoba Energy in Reservoir Storage
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Other Uses of HERMES DSS

e Operations planning during flood conditions
— NoO energy management issues
— License constraints, and operating limits

+ Operations pliai.. 1o 7TE:
— Energy manduRtae. 7 SCHE .
— Capacity asshusss

» Economic Ange

» Budgetary Prog S




Future Improvements

= Stochastic approach to energy management
:‘i"‘ii’g:?;;lmproveo river routing

~« Drought Indicators

-4 -"ﬁl'rﬁprove nistoric relationships between snow
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Execution WView Misc Help Exit

Flows Forecasting (Default)

/Eﬁ flocalidh
BASIN | churchill_river_new
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FLOW | expected
RUM | 0506_expected
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Flow Forecasting ., govsgsssisde e forecasts

. Exceed

K479 e&ﬁgy%tpgcification
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Execution

DE| Aocalidb
BASIN | nelson_nver_new
LOCATION | grass_river
FLOW expected
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Flow Forecasting

SERIAL : . PERIOD
Octvs. Nov - Nov-Apr vs. Oct.
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Flow Forecasting Return

Example Flow Forecast For Tributary River — Sturgeon River
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Return

Load Forecasting

e Domestic

e Load =f T
(YYYY.mm.dd.hh, A >
temp) =

Wednesday-9am

5
0
-
" —

e Short-term weather T
forecast used for 2l
weekly plan )
e Alignedto 1-20 yr :
forecast
-50-40-30-20-10 Q0 10 20 30 40 50
TEMPERATURE in Deg. C
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Return

Export Market Forecast

Supply/d d
u?rﬂmer?ég?n EXPORT PRICE-VOLUME RELATIONSHIP
as volume Oct-02 to Oct-08
increases, export On-Peak Strip No. 2

price decreases
YEAR

2001
2000

1998
1997

1995

Price in SUS/MWh

0 100 200 300 400 500 600 700 800 9001000
Transaction in MW
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Execution View Misc Help Exit

Initial (Default)

HORE | fhomesdkar
DE| Aocalidb

3C Maintenance Transferr

Copy 5C Maintenance Info from PC location ;. YJ/dsersdkrezftemportrans. dat
Edit trans.dat ([ SCC’s transfer file)

Edit Maintenance Entity Mame Mapping: HERMES to SCC

Edit Maintenance Processing: MERGE or OVERWRITE

PROCESS 5C MAINTENANCE INTO HERMES DE

Read me: Instructions far Transfer Process from PC

Edit Maintenance List Timeframe

CIUERY MAINTENANCE FOR FERICD

— =]

Fle Search Scroll Misc Help Exit Write 001,001
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AMaI Lmestone G x5 da 2005ang2T

2005 a2 aturda 2005aug21
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Cutage Planner HWDC & Generation Equipment - All - 10-13-2005 to 11-25-2005
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Nelson River Basin F I OW S I rT'
Water Level Forecast from
2001jul29 to 2001nov01 for
556.0 Split Lake
. . _1Ei9.0
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LEGEMD

Forecast of Average Water Levels
High Water Supplies

< Expected Water Supplies
Low Water Supplies

Historical Data

50 Maximum level recorded
and its year of occurrence

Levels have been:
- above this range 109% of time
- within this range 80% of time
- below this range 10% of time

Levels have been:
- above this range 25% of time
- within this range 50% of time
- below this range 25% of time

77 Minimum level recorded

and its year of occurrence

/\/ Actual daily average levels

Water level recorded on datum:
G5 Of Canada 1929 Adj

Minimum, maximum, decile, and quartile levals
for each 14 day period are based on daily values
from the historic record from September 1, 1977
to March 1, 1989

For more information please contact:
Dave Cormig ... 474-2806
John Crawford ... 474-3916

Manitoba Hydro
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#* Precipitation - [Precipitation Graphs]
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ki DEP_DB

Query  Update ‘Window Help

€ plotiselect Stage

- Select One
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EGR&NDGS_ESS,SE#DA[EMS] SCZPSO1 (A) PSO
Edit - Mavigate EMP Applications P3O Displays - Help
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Potential Hydro Energy
Supply From Inflows

April
as

Leading Indicator
for

May — March

Base Case Supply :

(May to March)
Used for Planning

Return
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1+

band probability = 0.90,

R2=36%

1k

Lower 90% C.1.
(95% Exceedance Probability)

1
800

1000 1500 2000 2500 3000 3500 4000 4500 5000
Antecedent Monthly Potential Energy Supply in GWh
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Manitoba Winter Demand
Variation Due to Weather

ManitOba | Winter
Energy Demand B s T
- severity

e Exceedance probability
e Winter 10%

Demand

BACK

0 10 20 30 40 50 60 70 80 90 100

Probability of Exceedance

/A Manitoba 4
Hydro



Adjusting Spring Storage Targets for Snow

Pack Conditions
BACK
A 40/41
Flows
2xR] 40/41
5 Flows
i > 22 T |
Present January 1, April 1, April 1, April 1,
time 2006 2006 2007 2008
N N %
~" ~"
Hydrologic Hydrologic
Year 06/07 Year 07/08
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