Hydr UV.rsmﬂ Session 1A
#f"\t ot Optimizing Production to Maximize Revenue

Optimizing Production to Maximize Revenue

Session 1A

Track A: Asset Management
HydroVision 2006
August 2, 2006
Portland, Oregon



Hydroy/ision Session 1A
- - Optimizing Production to Maximize Revenue

Stuart Bridgeman

® Currently Director of Sales and Marketing at Synexus Global Inc,
a company specializing in development and implementation of
software solutions for power companies — “Optimizing Power
and Water Resources”

® QOver 30 years of hydropower and other generation resources
experience

® Fields of expertise include hydrology, hydraulics, hydraulic
transients and computer modeling

® BSc and MSc in Civil Engineering Hydraulics from Queen’s
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Gross Revenue Determination
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Complexities in Net Revenue Determination

« Energy Product \
— Long-term
— Short-term
— Real-time

 Ancillary Service Products

— Regulation Reserve
. Reg Up > Gross Revenue
* Reg Down

— Spinning Reserve

— Non-spinning Reserve

— Load Following
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« Cost Effects
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Complexities in Constraints

 Hydraulic
— Headwater and tailwater level
— Discharge

 Real Power
— Generation units
— Generation plants
— Generation group

e Reactive Power
e Reserve Constraints

e Transmission limits and losses
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Software Systems Can Help...

Resolve Hydraulic Network Issues

ision

Hvdro
. G

v

Mica

:
= Revelstoke
2
E
3 Duncan
Sauh  Lower & Upper
Siccan  Bonnington Coma
Brilliant Lynn Koaotenay
Kootanay River e
Kaatenay Canal
Waneta  Seven
Canada N Ml s R
usa Hungry
§ forse
Sonners
Banks g Famy Libty & Combia
ke 4—. Grand Coulee £ H Falls
] Z R Fathead
§ Lake
Chiaf £
Joseph ~ A ken
2 Fand Oraila / Clark Fork
= Wells L
Columbia LN O O AR
Boundary  Hox Albeni  Cabinat  Nowon  Thompson
§ Chsan 3 Caryon  Fals  Gorge  Rapds  Falls
. 3
S Ro
Re
L e
Swif 1 =
S e' I l Leng  Mine Menroe Post
Lake Mile: Street Falg
Packwoad — P
i <t
2 wiossyrock Yale Dnmmnsk
2 . Ica Lowar Little Lowar
§ Harbar  Monumental Gosse  Granite Spakling Pack
& Maybea Merwin -
Columbia Aiver Glaanvater Fiver (North Fork)
Pacific
Ocean™ ':)“ " "
Bonnevile The John MeMary
Dalles B! . .
! £ Hen;cnmynn
&
Deschures River 3
1V
£ Oxbow
Palton Round .
Butte Brownlee
Big C&ff Detroit
[
[
&
i
g Foster  Green Peter
Legend
() -Boundary” Hade A Mid-Calirribia
A Mid-Snake A Lower Columbia
-r—’cnugel
& Lower Snake A Willametle

Dexter
Lookout Point

A Upper Colmbia (Canada)

‘ Upper Colmbia (USA)

/\ Migcellansous

&
-

Gauge

S@s

1 GLOBAL

\ Oprimizing Power and
‘k\ Water Resourees
™~
N



Session 1A
Optimizing Production to Maximize Revenue

Software Systems Can Help...

Resolve Transmission Network Issues
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Forecast Inflows...

Hova Scotia Power - Lake Rossignol Inflow for 1983
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Software Systems Can Help...

Manage Risk of Uncertainties...
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Software Systems Can Help...

Determine Optimum Timing of Plant and Unit Generation...
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Software Systems Can Help...

Plan Hydraulic Operations...

[=] Short Term Generation Scheduler - C:\WManitobaHydroDemokresultsistasiTransCanadaP02006041001.5CH - [Chart - for Connecticut River C:\Manito... mg‘

] File Edit Status Schedule Display TableCharter  Window Help =B x
(=a|el (e 1w o[ [@lElzmel ol (el M 1 [w[r| £ s | 5]|m[ 5] REIREEIE

for Connecticut River Thursday, February 186, 2006
Levels for Moore Reservoir Ref Time: Monday, April 10, 2006 02:00:00

Optimal UserID: Brid130004

809.2

§09.0

808.3

808.6

808.4

Elevation(m)

808.2

808.0

807.3

8076

807.4

Apr il I i1 pr i Apr 15 Apr It Apri?

. S@s

GLOBAL
Oprimizing Power and
Water Resources




HydroV/ision Session 1A
Optimizing Production to Maximize Revenue

Software Systems Can Help...

Determine Optimum Product Mix...
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Software Systems Can Help...

Determine Optimum Dispatch in Real-time...
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Software Systems Can Help...

Determine Optimum Facility Upgrades...
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Software Systems Can Help...
Assess Hydro-wind Interaction...
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Software Systems Can Help...

Water Resource Planning / Re-licensing...
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Questions and Comments?
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